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Helios Actien-Gesellschaft fur Electrische Light und 
Telegraphen-Bau—Mtg., 195 

Henley's (W. T.) Telegraph Works (Limited)—Div., 368 ; 
Stat., 557 ; 781 

Hinks (James) and Son -163 

Hobart Electric Tramway Company — 329 

Hoopers Telegraph and India Rubber Works—Stat., 
657 


Hove Electric Lighting Company— Div., 747, 845 
Howell (J. C.), Limited — Stat., 587 

I.B.S. Accumulator Company — Stat., 65 

Im и ыра Company (Limited)— Rpt., 496; 


tg., 5 
India kubber, Gutta Percha, aud Telegraph Works 
Company—Stat., 295; Mtg , 361, 427 
Indo-Eumpean Telegraph Company—Mtg., 30; Stat., 
227 ; Liv., 813 
International Improved Electric Company—557 
Inrig and Chester —Stat., 557 
lale of Man Tramways and Electric Power Company— 
329 ; Div., 747 
Jackson (P. К.) and Co.— Stat., 715 
К 4mm's Zerugraph Syndicate —Stat., 65 
Kennedy Storage Battery Company Stat., 587 
оем and Knightsbridge Electric Lighting Co.— 
v. 4 
Keswick Electric Light Company Stab 687 


Knight and Crowther - Mtg., 6 
Kontinentale Gesellschaft für Elektrische Unterneh- 


Lahmerer (W) d Co.—Mtg., 465 
meyer .) an — . 46 
Larne Electric Light Works—Stat., 587 


Liverpool Gas Fittings Company—Mtg., 65; Stat., 295 

Liverpool District Lightiog Company —329 

Liverpool Electric Supply Company —Stat., 31; 162 

Liverpool Overhead Kailway Company —Rev., 81, 65, 
101, 133, 168, 196, 227, 261, 295, 329, 363, 395. 429, 465, 
495, 527, ^^7, 587, 619, 651, 682, 715, 747, 781, 813, 
845; Ppt., 494; Mtg., 526 

Liverpoo, United Tramways and Omnibus Company — 

U 
London and Provincial Traction Company —Stat., 619 
London, Deptford and Greenwich Tramway Company 


Mtg., 587 
ee Electric Omnibus Company—133, 163; Mtg., 


April 17, 1896... 
August 7,1896  .. 
September 18, 1896 


Supplements 


London Platino-Brazilian Telegraph Company —Rpt., 
30, 687 ; Rev., 651 

Madeira Electric Lighting Company—65 ; Stat., 651 

Manchester Edison Swan Compsny—Mtg., 527; Stat, 


557 
Mersey Railway Company —Mtg., 557 
Metropolitan District Railway —683 
Metropolitan Electric Supply Company—Stat., 101; 
Mtg., 204, 368, 429; Div., 747 
Mexican Gas aad Electric t Company—Stat., 66 
Midland Electric Light and Power Company—Stat., 


661 
меро Electric Light, Heat and Power Com- 
рапу—' 
e ee (U.S. A.) Town ani Lands Company 
tg., 
Milwaukee Electric Railway and Light Company — 227, 


465 

Monte Video Telephone Company—812 ; Mtg., 818 

National Company for the Distribution of Electricity by 
Secondary Generators—Stat., 651 

National Telephone Company—261 ; Stat., 31; Div., 363, 
895 ; Rpt., 498, 495; Mtg., 460 

Newcastie-upon-Tyne Electric Supply Company—Stat., 
65 


New Phononore Company—Stat., 715 

New Zealand Electrical Syndicate—Mtg., 537 

North Staffordshire Tramways Сошрапу М» 557 

Norwich Electricity Company—Stat., 188 

Northwich Electric Supply Company —Stat., 683 

Notting Hill Electric Lighting Company—Div., 395 

Ogmore Valley Electric Light and Power Supply Com- 
pany—Stat., 65 

Omnibus and Tramcar Electric Lighting Company— 


Stat., 688 
Oriente’ s einphone and Electric Company —Stat., 183 ; 
1 


V., 
Otis Elevator Company—Stat., 715 

Oxford Electric Company—3t 

Pacific and European Telegraph Company—261 

Parker (T.), Limited—Rpt., 295; Mtg., 329: Stat., 818 
Phosphor- bronze Comp iny — Mtg., 261; Stat., 101 
Pontypridd Electric Lighting and Power Company — 


Stat , 65 
угу Telegraph Cable Company (of New York)—Div., 
n 


Pretoria Lighting Company—715 

Printing Telegraph Recorder Company:—715 

M 1 Lighting and Heating Company 

Rand Central Electric Works—Mtg., 205, 328, 714 

Reading Electric Supply Company— Mtg., 133; Stat., 329 

„ porem mpany—Rpt., 188; Mtg., 163; 
v., 74 

Richmond (Surrey) Electric Light Company—Stat., 395 

River Plate Electric Light and Traction Company —303, 


895, 557 

Rochester, Chatham, and District Electric Lighting 
Company— Mtg., 362; Stat., 495 

Hoa оп (Queensland) Gas and Coke Company— 

pt.. 715 

Royal Electric Company of Montreal - 633 

Roller Bearings Company— 303, 495 ; Mtg., 845 

Rose and Bird—Stat., 101 

Round's Accumulator Co.—Stat., 101 


eee eee ь a 


Royce and Co.—3tat., 527 

Ruston, Proctor and Co. —Rpt., 196 ; Div., 845 

Sanitas Company— Div., 557 

Scarborough Electric Supply Сошрепу гак. 31 
Schuckert япа Со. (Nuremburg)— Div., 227 

Scottish House-to-House Electricity Company—Stat., 


163 
Sheffield Electric Light and Power Compauy —Stat., 31 
Shropshire Electric Light and Power Company—Stat , 
Siemens and Halske —747 
Siemens Bros. and Company —Stat., 813 
эше EG Multiple Telephone Signal Company —3tat , 


South African Lighting Assoclation—Stat., 813 
башпы Electric Light and Power Company— Rpt., 


Spanish Telephone Company—Stat., 818 

Stettin Electric Supply 8 Div., 619 

8t. James's and Pall Mall Electric Light Company— 
Div., 368, 429 ; Rev., 818 

Submarine Cables Trust—Rpt., 80; Mtg., 64, 845; Div., 
363, 781, 813 

Sunbeam Lamp Tupar Stat., 818 

ao ^ on Electric Miners’ Lamp Company —133 ; Mtg., 

1 

Swapsea Tramway Company — . 845 

Telegraph Construction and ERA Company — 
Div., S95 ; Mtg., 426 

Telegraph Manufacturing Company—Stat., 527 

Telephone Company of Egypt—188 

Telescriptor Syndicate—Stat., 813 

United ¥lectric Wire and Telegraph Works—Stat., 813 

United River Plate Telephone Company—Rpt., 362; 
Mtg., 392; Stat., 619 

Vaughan and Brown—Stat., 845 

Venezuela Telephone and Electrica! Appliauces Com- 


pany —465 

Vereinigte Elekricitats Aktien Gesellschaft—7S1 

Waterloo and City Railway—$395 ; Rpt., 405 ; Mtg., 194 

West African Telegraph Company Rpt., 194; Mtg., 
226 ; Div., 183 ; Stat., 805 ; 429, 618 

West Const of America Telegraph Company — Rpt., 162 ; 
Mtg., 194; 261; Stat., 395 

West India’ and Panama Telegraph Company—Rot., 
101; Mtg., 182; Div., 31, 845; Rev., 65, 138, 195, 295, 
863, 429, 495, 557, 619, 688, 781 ; Stat., 395 

Western and Brazilian Telegraph Company —Mtg., 93; 
Stat., 227; Rev., 65, 101, 133, 188, 195, 227, 281, 295, 
329, 363, 395, 429, 405, 495, 527, 557, 587, 619, 747, 781, 
813; Div., 845 

Western Union Telegraph Company—Div., 227; Rpt., 
396 ; Div., 651, 781. 818 

Westminster Electric Supply Corp>ration—Div., 465 

Weymersch Electric Battery Syndicate —Stat., 227 

Wigston Electrical Engineering omn ry 281 

Willans and Robinson—Stat., 101; 163, 227, 715; Rpt., 
747; Mtg., 777 

eee and District Electricity Supply Company — 

., 296 

Woking Electric Supply Company—Stat., ?01 

Woodfield Syndicate —Stat., 815 

Woodhouse and Rawson United, (in Liquidation)— 


619 
Woolwich District Electric Light Company —3tat., 231 


to Volume XXXVII. 


SUPPLEMENT SHEET TABLE OF ELECTRIC SUPPLY ACCOUNTS. 
PORTRAIT OF THE LATE SIR JOHN PENDER, G. C. M. d. 


. STEEL PLATE PORTRAIT oF PnorF. J. J. Tnoxsos, F.R.S. 
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WRITE tor CABLE LIST (No. 6) and TRADE TERMS. 


EVERY COIL TESTED 
IN 


INSULATION & QUALITY 


GUARANTEED. 
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« CABLES + 


AS USED BY ALL THE LEADING 


ELECTRICAL CONTRACTORS, 


DELŻzIVERED FREE, 


IN QUANTITIES EXCEEDING 561в., 


DIRECT- STOCK RECEIPT-ORDER. 


Large Underground Mains, 
Brooks’ Oil Insulated Cables 


WILL BE FOUND 


THE CHEAPEST AND MOST RELIABLE. 


THIS TYPE OF CABLE HAS BEEN WORKING FOR SEVERAL YEARS PAST AT 


CHATHAM, KESWICK, ROCHESTER, WORCESTER, &c. 


SPEOIAL QUOTATIONS, PER RETURN OF POST, ON REOEIPT OF REQUIREMENTS. 


— -9-9-9-9-9-— ———— —. 


Address: CABLE DEPARTMENT, 


VICTORIA WORKS, OLD CHARLTON, KENT. 
© 
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H. M. SALMONY & 00, 


[Siew men: | Head Office: 
— LONDON, Э.С. 


Telephone | Telephone No. | 
35479. 


> Gee — 
Е: - 8 
$ Simplo. z 
1 8 
Le Acourate. 5 
o ' | ` 1 
g Reliable. Pu 
c | e 
E E 
5 Economical. o 
© 

а FROM 2—10. DIALS. = É 
© List Prices of 4in. Ammeters. | List Prices of 4in. Voltmeters. 2 
— Up to 50 Amperes .................. £2 0 0 | Up to 50 Volt . £2 0 0 o 
— „ NCMO 2 10 0 „ 2 2 6 4 
ЁШ „„ 2 15 0 „ Oe n 2 Б О 

ш. эю [Бб ap ee з о 0 „ BO. м. ее 210 0 D 
o L BERA X. DISCOUNTS. ©З 
0 WOR KS :—BIRMINGHAM. STORES :—230, SANDRINGHAM BUILDINGS, LONDON, W.C, g 


FITTINGS SHOW ROOMS (to be opened shortly): 36, GERRARD STREET, LONDON, W.C 


MANUFACTURERS OF ALL ELECTRICAL SUPPLIES. 


NALDER CRAWLEY SOAMES 
Electrical Testing Instruments. 
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Write for Cataloguos of Testing Instruments and Now Catalogue of Ammeters, &c., 
to sole address, 16, RED LION ST., CLERKENWELL, LONDON. 


NALDER BROS. & CO. 
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TELEPHONE No. 15,077 TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY 


(BSTABLISHED 1860), 


Elentrical Auctioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


VESTRY OF HAMMERSMITH. 
ELECTRIC LIGHTING. 


CABLES, ARC LAMPS AND POSTS, TRANSFORMERS. 
PE LP VESTRY of HAMMERSMITH are prepared to receive TENDERS for the 
ng :— 
8 a) The SUPPLYING and LAYING of HIGH PRESSURE and LOW PRESSURE 


LES and PIPES. 
(b) The SUPPLY and ERECTION of ARC LAMPS and LAMP POSTS. 
c) The SUPPLY and ERECTION of TRANSFORMERS and SUB-STATION 


MENT. | 
(d) The SUPPLY and ERECTION of a 5 Ton OVERHEAD TRAVELLING 
a eas No general conditions and. form of tender can be obtained at the office 
of Mr. А. Н. Preece, A. M. I. C. E., 80, Victoria-stteet, Westminster. . for 
one or all of the above sections must be accompanied by a cheque for two 
Ee which will be refunded on receipt of a bona 4de tender. 
tenders endorsed Cables, Arc Lamps," Transformers, or Crane, 
must be delivered at the Offices of the Vestry, 57, Fulham Palace- road, Hammer- 
smith, not later than noon on WEDNESDAY, 27th May, 1896. 
The Vestry does not bind itself to accept the lowest or any tender. 


W. P. COCKBURN, Vestry Clerk. 
Vestry Offices, 
57, Fulham Palace-road, W. 
TYOWNSHIP OF B R A V. 


75-KW. STEAM ALTERNATOR, 200-HF. P. LANCASHIRE BOILER, FUEL 
RCONOMISEBR, AND 100-H.P. ENGINE. 

The TOWN COUNCIL, Bray (Ireland), will, at its meeting on the 18th May proximo 
receive and conside» DERS for: — 38 i 
d One 75-k.w. STEAM ALTERNATOR. 

) One 200-h.p. LANCASHIRE BOILER. 

8 One FUEL ECONOMISER, FEED PUMP, &c. 
d) One 100-h.p. VERTICAL HIGH-SPEED ENGINE. 
To be delivered carriage free at the Bray Township Electricity Works. 
сан, plans, and forms of Tender for either plant will be forwarded on 
n to ersigned. A deposit of £2. 2s., which will be refunded on receipt 
fide Tender, must accompany each application. 

ciae properly endorsed and sealed, will be received up to 10 a.m. on date 

The Council not bound to socept lowest or any Tender. 
y order, 
P. MACDON NELL, Town Clerk. 


The Town Clerk's Ofüce, Town Hall, 
Bray, Ireland, April 28, 1896. 


HE METROPOLITAN ELECTRIC SUPPLY CO., LTD., 


offer the following 
WESTINGHOUSE ENGINES FOR SALE, 


о to extensions and increase of H. P. oh pote for larger Units. 
the Engines are in condition and complete in all re ts. 
FEVE CO UND TICAL ENCLOSED GINBS, capable of indicat- 
Ing 320 Н.Р. when running at a speed of 250 revs. per minute, with a boiler pressure 


of 150 ре ре ware inch. 
FIVE COMPOUND VERTICAL ENCLOSED ENGINES, each capable of indicat- 


ing 250 Н.Р. when running at 280 revs. per minute, with a boiler pressure of 150 Iba. 


per square inch. 
ONE COMPOUND VERTICAL ENCLOSED ENGINE capable of indicating 85 Н.Р. 


when running at a speed of 320 revs. per minute, with a boiler pressure of 150 lbs. 


рег sanare tuch. 
e whole of the above Engines are fitted with variable expansion gear controlled 
by flywheel governors. 

Permits to inspect may be obtained Em to the ENGINEER at 17, 
South-street, Manchegter-square, W., who give any further particulars. 


BRITISH ELECTRIC TRACTION (PIONEER) co, 


1 and 3, GREAT WINCHESTER STREET, LONDON, ЕС. 
Chairmen—Sir CHARLES RIVERS WILSON, G. C. M. G., С.В. 

This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 
the requirements of each locality 

Address communications to E. GABCKE, Managing Director. 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY 


LIMITED, 
GUARANTEES. FIDELIIWY: 


Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &o., &c. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURANCE. 


Head: Office: 49, CHANCERY LANE, LONDON, W.C. 


languages. A 


2 Gola Medals. 


X & N e 


res STANLEY 5 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London. Telephone, 65188. 


APPOINTMENTS VACANT. 


BOROUGH O F SHOREDITCH. 
ELECTRICAL ENGINEER. 

The Shoreditch Vestry invite applications for the post of RESIDENT ELEC- 
TRICAL ENGINEER, to take charge nnder the superintendence and direction of the 
Vestry's Consulting Electrical Engineer«, Mesera. Kincaid, Waller and Manville, of 
the laying of mains, the erection of electrical and steam machinery for Central 
Station, for a minimum period of four months, at asalary of 24 per week. Previous 
practical experience of similar kind essential. Personal canvassing will disqualify. 
Fn canons (on forms to be provided), with copies of not more than two recent 

onials, to be sent to the undersigned before 4 p.m. on Monday, the 11th May, 


H. MANSFIELD ROBINSON, 
. Solicitor and Vestry Clerk. 
Town Hall, Old Street, E.C., 29th April, 1896. 


qUBMARINE CABLES TRUST. 


NOTICB is Hereby Given that the TWENTY-FIFTH ORDINARY ANNUAL 
MEETING of the Certificate Aalders in the SUBMARINE CABLKS TRUST wil! be 
held at the Otfices of the Trust, WINCHESTER HOUSE, 50, Old Broad-street, in 
the City of London, on FRIDAY, the Ist day of May, 1896, at 2:45 p.m., on the 
general business of the Trust, for the purpose of receiving and considering a Report 
of the Trustees, and for appointing auditors. 

A Trust Certificate must be produced by each person attending the meeting. 

By order, A. G. BRODRICK, Secretary. 

50, Old Broad-street, London, E C., April 94th, 1896. 


——— — 


CHEAP AID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXCHANGE, are inserted in THR ELzOTBRICIAN at the following low rates: 


Three Lines and Under .— d B — 18, 64. 
Per Line After . = 95 ‚> — eae ва. 
Nine Words to the Line. 


SITUATIONS VACANT AND WANTED. 


STRUMENT HANDS WANTED, used to general 

electrical work, including Switchboards ; must be good at lathe and bench, also 
experienced in dynamo repairs and winding. State e ence and wages. Also 
junior hands wanted for above. —CuRTIS BROTHERS, Suffulk-street, Dublin. 


RAVELLER WANTED for London and district to 
Represent Firm in general Electric Supplies.— Write, stating experience 
and теала нор expected. to 2,192, Electrician Office, Salisbury-court, Fleet - 


RAVELLER and SALESMAN.—-An electrical sundries 

manufacturing company require good man with connection in provinces.— 

Apply, with references and terms, to MANUFACTURERS,” Electrician Office, 
N Fleet street, E. C. 


WANTED at once, JUNIOR DRAUGHTSMEN well up 


in dynamos, motor and switchboard work. — Apply, stating age, елрецепсе, 
and salary required {о Р. В. JACKSON and Co., Salford Rolling Mills, Manchester. 


WANTED at once, DRAUGHTSMAN, dynamos and 
alternating-current apparatus, &c. Practical experience in central station 
an advantage.—Reply by letter, stating salary required, and giving copies of 
testimonials, particulars of experience, age, &c., MANCHESTER EDISON SWAN COM- 
PANY (Limited), Broadheath, Altrincham. 
LECTRICAL and MECHANICAL ENGINEER (24), 
Scandinavian, diploma, as Engineer, from a German Royal Technical 
Academy, after 44 years studies, seeks engagement. Can make most sort mechanical 


and electrical constructions, projects and, measurings. Speaking several European 
ddress “ Т. B. O.,“ 7, Hifldrop-road, London, N. 


ELECTRICAL ENGINEER, aged 30, 11 years’ experience, 

А; well up in general engineering, good draughtsman, with knowledge of foreign 

languages and customs, seeks engagement for directing installations work or 

ee pee of central stations abroad. Address, E. M.,“ 121, Gower-street, 
on, W.C. 


——————————————— Ó———Ó—JP("—————— —— — 

ARTNER WANTED, with about £2,000, for an estab- 

lished Electrical Engineering Business in a shipping port ; first-class connec- 

tion. This is a opening for an energetic Electrician.— ddress, 2,191, Neo- 
trician Office, Salisbury-court, Fleet-street, E.C. 


c———————— ——————————————RPRR,. 
LECTRICIANS.—NOTICE to EMPLOYERS —Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 
Bee poling oo RICHARDSON and CO., Engineers Bureau. 342, Strand, 
ndon, W. 


PARIN ERSHIPS.—ELECTRICAL ENGINEERS and 
others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Cliente with Capital; and GENTLEMEN Ses nvestments can obtain perso 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed.—Addreas, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 
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WANTED, and FOR SALE. 


WANTED, LAMP TOPS with Platinum,  боғар Platinum, 
&c.—EDEY and Co., 256, Ferndale-road, Brixton, 8. 


Wers TED OHMMETER and GENERATOR, Evershed's, 
good order.—Full particulars to ROBINSON and AUDIN, 47, Victoria-street, 


ANTED TO HIRE, DYNAMO, good order, compound, 


i 65 volts, 60 to 70 amperes, for one week trom 18th May ; lowest price. Also 
small Projector.—CURTIS BROTHERS, Suffolk-street, Dublin. 


YNAMOS. 


140 volts 90 umperes, E. P. S. Co., 740 revs. 
130 volts. 40 ampeies, Pater«on and Cooper, 910 revs. 
% volts 15% aniperes, Statte, r1,800 revs, 
100 volts 50 ampe ; es. Giilcher. 
* 5 volte 200 amperes, Siemens. 
50 velts 40 amperes, Conrady. 
. F0 volts 30 n. eres. Elwell Parker. 
50 volts 20 ampures, Siemens. 
60 volts 15 amperes, Siemens. 
55 Accumulstors, 81 L. E. P. S. 
12 Gas Engines from J H. ғ. to 12 H. P., by Crossley Brothers. 
Gas Engine anu Dynumo combined ; new; for 15 16 c.p. lights. £45. 
Send for list. 
TUBE Co., LTD., 1000. Queen Victoria-street, E. C. 


ЕСЕ, 7 Modern Horizontal High-Pressure Condensing, 
by Bou 16in. by 36in. stroke; 8-ROPE FLWYHREL, nearly new. Seen under 
steam іп London. Also a componnd high. -speed ELECTRIC LIGHT ENGINE. - COLE 
PARK-ROAD IRONWORKS. St. Ann' x- road. Burdett-road, E. 


ELECTRIC GASL GASLIGHTER.—Cheapest in the market. 

impie and reliable. Electric massage apparatus. Several PATENTS FOR 
SAMS E — Write to A. Воновавт, caro of Temple aa (Limited), Rosebery-avenue, 
| пдоп, 


FFERS WANTED for THREE 10-AMPERE THOMSON- 

HOUSTON ARC MACHINES, and for about 150 EIGHT-HOUR LAMPS, 

Each machine will maintain 50 lamps in series. Also for 4 SYNCHRONIZING 

. PILLARS and 2 EXCITER PILLARS by Brush Co.—Apply SHEFFIBLD ELECTRIC 
LIGHT AND POWER COMPANY (Limited), Commercial-street, Sheffield. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
Platinum sol given by Derby and Co., 44, Clerkenwell- road, London, Е.С. N.B.— 


A А CCUMULATOR CHARGING.—C. Н. CATHCART 

and CO., having plant specially adapted for this purpose, Chai ge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
aquare, Fleet-street, E C. (Telephone No. 65 ,268.) 


— — о 


C. WV. TREACHER & CO. 
(Late F. C. ALLSOP & CO.) 
165, Queen Victoria Street, London, E.C. 


Manufacturing. Electricians. 
ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRADE. 
: ELECTRIC LIGHT, ‘TELEPHONE, and KELL CATALOGUES, 6d. post free. 


Manufacturer of | 
2 у ELECTRICAL AND PHYSICAL 
" d INSTRUMENTS, 
2. 2 44, HATTON GARDEN, LONDON, 
| CATALOGUES FREE. 


SPECIALISTS IN 


ык NTILATING 


By Electrical or any other Motive Power. 


BLAGKM AN YENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, B.O., & Branches. 


TRADE. "MARK 


The Bristol Safety Lamp Works, 


| Jules RICHARD (un nis) 


— PARIS —— 


Electric Measuring Instruments. 


Ammeters, Voltmeters, Wattmeters 


(SELF-RECORDING AND INDICATING), 


Self- Recording and other Instruments for all Scientific 
and Industrial Purposes. 


Samples and Stock at JOSEPH LEVI & CO., 


Sole Wholesale Agents, 
97, Hatten Garden, 


LONDON, H.C. 
Formerly 40, Furnival St., Holborn. 


TELEGRAPHIC ADDRESS: 
"LEVIATHAN LONDON." 


B.A. STANDARD, SCREW THREAD 


TAPS, DIES, 
45. SCREWS, «i 
PLATES, 


CONTRACTORS TO HER MAJESTY'S Рб PERR 


LEHMANN Bros., late TH. LEHMANN, 
Original Maker of the above Thread, 


38, Hampehire Street, Torriano Avenue, LONDON, N.W. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 

GOWER STREET, 
where they have given the 
utmost satisfaction. 

Our LANTERN FORM has been 
| Exhibited there and eleewhere 
to upwards of 100,000 persons. 


Sensitivo. 
Portablo. 
Doad Beat. 


UNAFFECTED HY VIBRATION. 
£6100. £5 0 О. £4 0 0. 


J. PITKI N, 56, Red Lion St., CLERKENWELL, E.C. 


THE LATEST AND BEST 


-NON-SPILLING” POCKET ACCUMULATOR, 


Patent. 


PORTABLE ACCUMULATORS fs 
“ osmos” Primary Batteries 


Absolutely Constant for hours at High Rate of Discharge, 


Roontgon 
Photography. 


APPLY— 


63, Queen Victoria St., 
LONDON, E.C. 
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THE NEW BOARD OF TRADE REGULATIONS 


Clause 7. 


‘Every Main shall be tested for Insulation after having been placed 


in position and before it is used for the purposes of supply, the 


tosting pressure being at least 200 VOLTS.” 


The GENERATOR of the 


EVERSHED TESTING SET. 


For Ranges of 10 Megohms and upwards, gives 


over 200 vos | 


SOLE MAKERS: 


EVERSHED & VIGNOLES, Ltd., 
| Woodfiold Works, Harrow Road, W. 


( 
i 
| 


" . 
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ALEX. SHANKS & SON, 


LIMITED. 


HICH- 
PRESSURE, 


AND 


TRIPLE- 
EXPANSION, 


Dens 3 ARBROATH ;_ 


AND 


110, Cannor Cannon Street, LON LONDON, E. , EC. 


HARBURG INDIA-RUBBER C 
London Warehouse F. WIN 


148, LONDON WALL, WOOD STREET, Ес: 


EBONITE. 


FREDERICK SMITH « x 60., 


CALEDONIA WORKS, HALIFAX. 


H. C. COPPER WIRE (400%. 
HARD-DRAWN COPPER LINE WIRE. 


STRAND. STRIP. TAPE. SPECIAL QUALITY TINNED WIRE. 


ALL KINDS OF IRON AND STEEL WIRE AND STRAND. 


` COMPOUND, 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&2:4,Penywrernmn Road, HARIL'S COURT, . . 
Principal: G. W. de TUNZELMANN, B.Sc., M.I.E.E. 
Senlor Instructor: C. CAPITO, M. I. E. E., M.I.M.E. 
EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MACHINE TOOLS, 

PATTERN SHOP, &c. 


= J.F<G.HARRIS, NN 


MADE 


TIMBER TO TAKE 


d { MERCHANTS, CABLES 


- TOANY 

9927 MOULDING: ЧЕТ» 

— "MANUFACTURERS; 

ота { ee р STREET. FINSQURY,E.C. ) 


'42,0RANGE STREET. SOUTHWARK, S. E. : 
AND MILLS; | = туло, кошу RIDGE BETHNALGREEN.E. f LONDON 


Makers of BLOCKS, CLEATS, and ELECTRICAL WOOD FITTINGS. 
THE NEW PHOTOGRAPHY. 


VACUUM TUBES. INDUCTION COILS. 


Fluorescent Screens, &c., for above. 


D. H. BONNELLA & SON, 


Manufacturers. 

ELECTRIC LIGHT, BELL AND TELEPHONE FITTINGS 
Incandescent Lamps of all kinds. Illustrated Lists on Application. 
58, MORTIMER ST., LONDON, W. 

а бап) Works: 42 & 43, KIRBY STREET, HATTON GARDEN. 


USED BY BRUSH ELECTRIC LIGHT CO., Ltd 


No chipping and difficult lids to get up, 
Perfectly Waterproof. Low Price. 
Jar C n lecwt. will do what 24cwt. of Red Lead. 
DNE 46 
ELECTRIC CEMENT "' 
ENSIS MARK Noe USED) FOR [ALWAYS USED. 


ROAD BOXES. 


IDEE. CEMENT C0., Ltd., Electric Works, RIPON. 
Price 1d.] DAILY [Price 1d. 


TENDERS aw CONTRACTS. 


The New London Daily Paper. 


Contains :— 


ALL THE CONTRACTS OF THE DAY. 
Including :— 


THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 


Of. all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers 


Subsoriptions:—3 months, оз. 9d.; 6 months, 19s. 6d. ; 12 months, 39s. 
postíree. Single Coples 1d., post free 13d. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 e boues Chambers, Bouverle Street, 


Annual Subscription, 13:2. Od. post free, abroad 1ASs. 


“THE ENGINEERING MAGAZINE: “ 


Ax American Monthly Periodical, having an extensive sale and containing popularly- written critical articles on Electrical Engineering and Social 
Subjects by leading writers. 


CONTENTS OF THE APRIL ISSUE (No. 1, Vol. XI.). 


Price 1s., post free ls. За 


INDUSTRIAL CONDITIONS AND THE MONEY MARKET—M. L. Muhleman. 
RAILROAD CORPORATIONS AND PRACTICAL POLITICS— Cy Warman. 
PUMP IRRIGATION ON THE GREAT PLAINS—H. V. Hinckley. 

FUTURE OF THE ELEVATKD RAILWAY—Evgene Klapp. 

THE RELATIVE VALUE OF DIFFERENT COALS—H. M. Chance. 


THE PRESENT STATUS OF ARIEL NAVIGATION —Octave Chanute 
MODERN MACHINE SHOP ECONOMICS-— Horace L. Arnold. 

PURE МАТЕК FOR DRINKING AND COOKING—4%. P. Axtell. 

THE ARCHITECTURE OF MODERN BANK BUILDINGS—R. W. Gibson 
DETERMINING THE VALUE OF AN IRON MINE—Nelaon P. Hulst. 


А Speolmen Back Number will be forwarded on receipt of Gd. to defray postage, Kc. 
Kuropean Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd. 


SALISBURY COURT, FLEET [STREET, LONDON, E.C. 
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JUST PUBLISHED. In Demy 8vo, €loth, containing 835 Pages, 520 Engravings and 10 Folding Plates, Price 94s. 


DYNAMO-ELECTRIC MACHINERY. 


A MANUAL FOR STUDENTS OF ELECTROTECHNICS. 
By SILVANUS P. THOMPSON, DSc, BA, F.R.S., 


"Principal of, and Professor of Physics in, the City and Guilds of London Technical College, Finsbury ; Late Professor of rimental Physies in Universi 
i Bristol; Member of the Institution of Electrical Engineers. Expe Mes niversity College, 


FIFTH EDITION, RK VISED. 


Recently Published, by the Same Author. With 173 Illustrations, 8vo, Cloth, 128 6d. 


POLYPHASE ELECTRIC CURRENTS AND ALTERNATE CURRENT MOTORS. 


/ONTENTS.—Polyphase Generators—Combination of Poly phase Currents—Properties of Rotatory Magnetic Fields—Early Development of 
Rotatory-Field Motors Structure of Polyphase Motors — Elementary Theory of Rotatory-Field Motors—Analytical Theory of Rotatory-Field Motors 
Monophase Motors—Miscellaneous Alternate-Current Motors—Polyphase Transformers - Measurement of Polyphase Power—Notes on Design of 
Rotatory-Field Motors—Mechanical Performance of Rotatory-Field Motors—Some Examples of Modern Polyphase Motors—Distribution of Polyphase 


Currents from Central Stations—Appendix Schedule of British Patents on Polyphase Motors. 


— — 


London: E. & F. N. SPON, 125, Strand. New York: SPON & CHAMBERLAIN, 


— P — —— 


By GISBERT КАРР, C. E., Member of the Institution of Civil Engineers, 
| Member of the Institution of Electrical Engineers. 


ELECTRIC TRANSMISSION OF ENERGY, 


AND ITS. TRANSFORMATION, SUB-DIVISION, AND DISTRIBUTION. | 
A Practical Handbook. Fourth Edition, mostly re-written. 455 pp. xii. pp. With 166 Illustrations. Crown 8vo., 10s. 6d. | 
| 
| 


* .* The work has been brought up to date, both as regards theory and practice. 


t This book is one which must of necessity be found in the hands of every one who desires to become acquainted with the best and latest 
information on the subject."— Electrical Engineer. 

“Тһе book 1s an excellent one in every way, and will, we imagine, long be regarded as the standard treatise on the electrical 
transmission of energy."—Mechanical World. 

" Although, therefore, the book will be of greater interest to the trained specialist, it has an intrinsic value for the average 
manufacturer who is willing to give a little study to the subject." — Textile Recorder. 

"Is one of the most generally useful books to the electrical engineer which has been published." - Industries and Iron. 


2 —— ——-— 


London: WIIITTRAKER & CO., Paternoster Square. 
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SEMI- 


INCANDESCENT 


JANDUS 


AS SUPPLIED TO WOOLWICH ARSENAL, ARMY AND NAVY STORES, 8T. PANCRAS VESTRY, &c. 


STANDARD SIZES: 4, 5, 6 and 7 Amperes. 


Pri | FIRST GOST OF LAMP SOON COVERED BY 
NUN — £9, SAVING IN CARBONS AND LABOUR. 


The only Lamp in the market which: never With 4 amperes these Lamps will burn 
hisses. 200 Hours without retrimming. 


TESTIMONIALS. 


PRESS OPINIONS. 


Electrician. Messrs. The DE LAVALS ELEKTRISKA BLOCK- 
Lightnin BELYSNING, Stocholm (The De Lavals House-to-House Elec- 
9 9. tric Supply Company).— The 35 Lamps you have sent us during 


Eleotrioal Review. 
Insurance Observer. 


Eleotrioal Engineer.—“ This Lamp is designed so as to pre- 
«lude oxygen from reaching the arc. The oarbons, therefore, are 
-consamed very slowly, saving much time in trimming and carbon 
renewals The Lamp, with two diffusing globes, gives & splendid 
Tight for interiors." ) 


Electricity.—'' The qualities which will tend to make it a 
success are: A very much lower cost of carbon renewals and labour, 
the possibility of using a low current, and the convenience of being 
able to connect the Lamp singly across circuits of 100 volts.” 


И Invention. — f It has been proved that this Lamp gives out its * 
light at nearly the maximum luminous intensity through a zone : 
40deg. in width, just about double the area equally illuminated by : 
any of the short arc lamps generally in use.” 


irish News and Belfast Morning News.—'' The Lamp 
which has been fitted up outside The Iveagh' seems to possess all 
the advantages claimed for the 'Jandus.' It gives a brilliant 
illumination without glare or flickering, and has a real artistic 
effect." 


the last six months have proved highly satisfactory in steadiness, 
economy and efficiency. | 
“ We are so pleased with the lamp that we have decided to pur- 
chase the rights for the 3candinaviau countries, and commence the 
manufacture of lamps there."—Signed for the Company by JOHN 
HAMMAR, M. I. E. E. (by power of attorney). 
Messrs. G. X. BELLIS & CO., Birmingham. 
* The Lamp we bave 1s still working satisfactorily, and now burns 
about 195 hours." 
Messrs. A. WHITELAW & SON, Edinburgh. 
Wie gre highly pleased with the results given by the Jandus 
= Lamp. It burns perfectly steady, and the trimming is simplicity 


= itself 
: Messrs. BRISCOE & SHAW, Blackburn. 

= The Jandus Lamps supplied to us are burning with every 
success. Our clients at the paper mill are highly pleased with their 

Lamp, and inform us it is splendid for getting shades with. The 

Corporation Gas Committee are well pleased with the аце, Our 

client, Mr. Till, thanks us for advising him to use the Jandus Arc 

Lamp, so far being well satisfled. 


Messrs. JULES CHAGOT et CIE., Moncoau-les-Mines. 
d * Il résulte des essais que nous avons faits avec Ія premiere шр 
Jandus que vous nous avez fournie, que la durée d'une paire de 


SOLE AGENTS FOR THE UNITED KINGDOM: charbons, sur 4 amperes, est d'environ 220 heures." 


Messrs. DRAKE & GORHAM, 


Head Offices: 66, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


Branch Offices at MANCHESTER and GLASGOW. 


| See previous Advertisements. 
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WILLANS "nae" ENGINES § 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 


Yun 


ET. 0 Е lm E " — ШШ ҮЙҮҮ " 
ү i Lu ШШЕ TUN i IS 


т * ne ill 
= е —— — — " 


сете Coe of Steam. | 


A consumption of less than 13lb. рег I. H.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 I. H.P. a consumption of less than 14]lb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 130,000 Н.Р. IN USE OB ON ORDER. 


WILLANS & ROBINSON, Ltd., su NH. 


See 


| отуи 4 Bo. p Y/f Important eannouncement 


On page ххә% 


DAVEY, PAXMAN & 00. Colchester, 


Engineers and BWoilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of aii Sizos up to 1,500 h.p. The "ECONOMIC" Boiler is one of the best 
- — - - Steam generators before the public not only 


for Efficiency but for Economy and Dura. 
bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
SUCCESS. 
Cornish, Lancashire, “ Essex," Vertical, Looo- 
motive, “ Boonomio," Safety, Water-Tube, 
Marine, and other Bollers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


MAKERS OP 


Portable and Semi-Portable Engines. 
Semi-Fixed Engines and Boilers, 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi.Pixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


= түнкү. 
00000000000 


Telegraph Address: PAXMAN,COLCHESTER," Paxman's Patent id Economio" Steam Boiler. BOILERS MADE UP TO 200ib. WORKING PRESSURE. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, Е.С. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


No. 937. [von | 


FRIDAY, MAY 1, 1896. 


PRICE SIXPENCE. 


NOTES. 


Tue patent No. 15,286 of 1885, granted to CARL AUER уох 
WELSsnAch, of No. 68, Gumpendorfer Strasse, in the city of 
Vienna, Doctor of Philosophy, on the “ MANUFACTURE OF AN 
Iutvsmnant APPLIANCE FOR GAS AND OTHER BURNERS,” a patent 
the substantial validity of which was recently vindicated in 
the Queen’s Bench Division, is one which has its interest for 
members of the electrical industry. The misfortunes of even 
our best friends are said to be a source of subtle satisfaction, 
and the spectacle of our good friends the gas engineers 
wasting their substance in patent litigation connected with 
an incandescent lamp, a method of spending money once so 
much affected by electrical engineers, is not without a peculiar 


relish of its own. 


ANOTHER feature of interest in connection with this Welsbach 
case is that it affords a conspicuous instance of the compara- 
tive vulnerability of a patent, even when it is for an undoubted 
invention, and when it is drawn up with extreme care and 
skill. The ambit of the patent was purposely narrowed to an 
illuminating hood made of particular substances in a particular 
way, and the consequence is that the Sunlight Incandescent 
Gas Lamp Company, to use the words of Mr. Justice Wirus, 
“are taking a very valuable process bodily from Wetssacu 


without any remuneration.” 
— — 


Tue Welsbach case, again, has afforded not only the daily 
papers, but a scientific contemporary, a text upon which to 
preach some extremely edifying sermons on the depravity of 
the expert witness. We ourselves have in our time said some 
hard things of the species, but we have never found it in our 
hearts to say anything quite so unkind as The Times has done. 
Doubtless anyone who takes to the calling of expert witness 
wears his reputation upon his sleeve for daws to peck at, 
and it must be admitted that in most instances the daws have 
good cause to peck; the clever fencing of an eminent witness 
anxious to be at once veracious, consistent and helpful to his 
clients, leaving upon the mind a decidedly painful impression 
of misplaced ingenuity. It is, however, the system rather 
than the individual who is to blame. Under the Patents, 
Designs and Trade Marks Act of 1888 either side can insist 
on the judge being assisted by an assessor. But, notwith- 
standing, this oft-recommended step is rarely taken by litigants. 
Why, we know not. Moreover, our pragmatic contemporaries 
could scarcely have chosen a worse example for the purpose of 


villifying the unfortunate expert witness than the one under 
Mr. Justice Witts was most lavish with hig 
Of one witness (Mr. Влш,лмтухе) he said :— 


consideration. 
encomiums. 


«He is one of the most truthful and fairest-minded 


men I have seen in the witness box.” Of another 
witness (Mr. SwiwBunNE), the judge remarked that he 
answered a certain question with that perfect frankness, 
truth and indifference to consequences which marked every 
answer that he gave, and made him the perfect idea of what 
a scientific witness should be." We feel sure that these certi- 
ficates of virtue were thoroughly well deserved, and that Mr. 
Justice WinLs's ideal is the right one; but, alas, it is not the 
common one. Неге we have Мг. G. Е. Emery in his recently 
published book on patent law, delivering himself of the fol- 
lowing pleasantry :—*' it is generally supposed 
that experts are not always strictly truthful; an ideal expert 
witness is a man who is unlikely to be entrapped by the wiles 
of the opposing counsel into admitting anything which will 
injure the side on which he is called.“ It is the too frequent 
realism of this ideal that brings the expert witness into such 
bad odour that hasty newspaper writers do not even think it 
necessary to glance at a patent case before they draw up an 
indictment against an entire species. 


qo 


Іх an article which we published on January 81sí we 
criticised the design of the Melbourne municipal lighting 
station, in which, it will be remembered, а system of counter- 
shafting with ropes and belts is used to connect four engines. 
io some 20 dynamos. A letter which we publish this week 
gives the reasons the Melbourne municipal electrical engineer, 
Mr. A. J. Авхот, believes to have justified the particular: 
design adopted. The letter is a curious commentary on the- 
imperfect engineering facilities of the Victorian colony. It is 
surprising that at a hotel in Sydney in 1889 it was possible 
to use direct-coupled engines, while in Melbourne in 1891 the 
facilities for getting this type of plant were so completely 
absent that the best that could be done was to use counter- 
shafting. Nor is it any less surprising that a progressive: 
colony should be blind to the mischievousness of the policy of 
imposing а 95 per cent. duty on machinery imported from the: 
mother country, especially in regard to machinery which it is 
admitted the labour element in the colony is ineapable of 
turning out. Such things are not to be defended, but they 
certainly support Mr. Anwor's claim that the best that was 
possible in the cireumstances was done. 
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` Мв. Arnot, however, goes further than merely to advance 
this claim, and a considerable portion of his interesting com- 
munication is nothing else than a defence of the Melbourne 
system per se. No doubt, a coal consumption of ** 5-8lb. per 
unit generated " is a fair result for the Melbourne station ; 
but when it is remembered that this is solely a public lighting 
station, and consequently works at steady full load, it is 
evidently unfair to compare this achievement with those of 
ordinary supply stationsin thiscountry. Mr. Arnot has cited 
Prof. Uxw as having said that “taking only the largest 
and best stations (in the United Kingdom) the consumption 
of coal varies in different cases from 7 to 12lb. per unit gene- 
rated.” That was for the year 1894. In that year, however, 
the coal bill of one of the London companies amounted to 
only 0:68d. per unit delivered; во that, assuming 20 per cent. 
of the units generated to have been used in the works 
and wasted in transmission, the cost per unit generated 
was only 0:54. If this station had consumed so much as 
from 710. to 12lb. of coal per unit generated, the price 
paid for the coal could not have exceeded from 7s. 9d. to 
18s. 4d. per ton, figures far below the price actually paid for 
good coal in London. Take another instance. At an impor- 
tant station in the South of England, where the plant is 
wholly direct-coupled, the average weight of coal per unit sold 
was well below 71b., and the maximum at any time did not 
exceed 7:5lb., throughout 1895. The minimum weight was 
about 5:75lb. per unit sold. In this station the average 
consumption per unit generated could hardly have exceeded 
5:8lb., and the minimum about 5lb., on the most 
liberal estimate. During the past twelve months many 
provincial stations have touched figures as low as O0:29d., 
0:87d., 0-88d. and thereabouts per unit generated, and we very 
much doubt if any of these figures represent & consumption 
equivalent to 121b. of good coal per unit generated. With 
unstinted admiration for the degree of success which the 
Melbourne station has attained under Mr. Anxor's manage- 
ment, we feel sure a still greater measure of success would 
have crowned his efforts had he been able to adopt arrange- 
ments more closely approximating to English practice of to- 
day. | 
In connection with the ** Notes on Some American Alternat- 
ing Current Machinery," which are commenced in our columns 
this week, we would call attention to one interesting develop- 
ment which has taken place in the United States. American 
engineers are now building alternators, the E. M. F, wave 
forms of which are specially adapted to the particular olass of 
work intended to be done. Thus, low-frequency flat-topped 
and simple periodic waves are used for long-distance 
power transmission, while “ зат оо” waves of higher 
frequency are more commonly used on distribution 
circuits. The General Electric Company of America 
seems to prefer the sine wave pure and simple for long- 
distance transmission, as this is said to give rise to less 
resonance than with any complex wave, whether flat-topped 
or peaked. We should have thought that in any but very 
long-distance transmission it would pay to make some con- 
cession to the transformers, and to use more peaky waves 


than the simple sine form. Curiously enough, too, the American 
experts—or, at any rate, some of them—seem to regard a flat- 
topped wave of electromotive force as being most efficient for 
supplying to transformers, whereas in this country it is the 
peaky wave of E.M.F., and the flat-topped wave of magnetis- 
ing current that are considered best. The arguments put 
forward by the American experts in favour of their choice 
seem to us to confirm the correctness of English ideas. 


Tue British Consul at New Orleans may or may not be an 
American, in any case he has been bitten with the trans- 
atlantic mania for figure juggling. Thus in his report to the 
Foreign Office he says: A year or two ago the mule-car system 
was in force, by which much time was lost, as only five miles 
per hour could be made; now that the transit is by electric 
car a speed of 12 miles an hour is obtained. In New Orleans, 
with an average saving to each passenger of 12 minutes, 
there is an economy of 10,000,000 hours a year, equivalent 
to 1,250,000 days’ labour of eight hours. If time is money, 
and one day’s labour is worth 4s., which it certainly is at 
New Orleans, the electric cars are saving the city £250,000 
a year in time.” Weshould very much like to know on what 
grounds 12 minutes is taken to represent the time saved to 
each passenger by the new mode of traction. To assess 
the value of a day's labour in New Orleans at 4s. is 
also just a trifle sweeping and arbitrary. That is the 
beauty of this style of statistic spinning. Immense savings 
can be worked out on paper on the basis of tremen- 
dous assumptions that may or may not be warranted by 
the facts. However, so long as the sum saved sticks in 
the public mind whilst the chain of argument leading up to 
it is quickly forgotten, the arrow shot at a venture has hit its 
mark and, at any rate, one individual has done a good day’s 
work. But electric traction no longer needs such ad- 
ventitious aids; facts based on actual experience are now 
sufficiently numerous and sufficiently convincing, and flights 
into the realms of fancy are quite uncalled for. 

WE had thought the use of cast iron for live steam pipes 
was practically obsolete, and were surprised when we heard 
of the explosion, last January, of such a pipe at so modern a 
station as that at Dundee. The pipe in question, it appears 
from a recent Board of Trade inquiry, was a short bend form- 
ing part of a branch leading from the main steam range, and 
was so fixed that the expansion and contraction of the main 
could not but set up severe stresses in the bend. Moreover, 
the metal was of а spongy nature, through faulty casting. It 
is only to be wondered at that the pipe held out for three 
years. Engineers should remove any cast iron live steam 
pipes from their stations as speedily as possible; for if not, 
the pipes are practically certain to do as the Dundee one 
has done. 


WE commence this week the publication of a series of 
articles on a matter of considerable current interest, The 
Localisation of Faults in Electric Light Mains.” After 
discussing the various methods of testing the insulation 
resistance of high and low-pressure networks during working, 
the author will deal with the localisation of faults in electric 
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light systems, paying special attention to the ingenious 


automatic signalling and localising {devices worked out by 


Herr KALLMANx of Berlin. Apart from possible future Board 
of Trade requirements in the matter of insulation tests and 
fault localisation, electrical engineers will not be living up to 
their reputation for scientific thoroughness unless they succeed 
in evolving reliable methods of automatically indicating 
and rapidly locating the leaks that occur on their mains, To 
this end Mr. RarHAEL's series of articles may prove helpful. 


— iE»-9—4— ——————— 


Cable Interruptions. ` Date of Interruption. 
Puerto Plata—Martinique........ ......... December 19, 1895. 
Ceara—Maranham ........................... April 28, 1896, 


Masonic Honours.—We learn that the Grand Lodge of 
Freemasons has appointed Bro. T. A. Bullock, the popular 
London superintendent of the Eastern Telegraph Company, 
Past Grand Swordbearer. 


Pacific Cable Conference.—A Reuter's telegram, dated 
Ottawa, April 27th, states that Sir Mackenzie Bowell and Sir 
Donald Smith will sail on May 9th for London as delegates 
to the Cable Conference. They will be accompanied by Mr. 
Sandford Fleming as expert adviser. : 


Post Office Appointment.—The Postmaster-General has 
made the following appointment: Mr. J.C Lamb, C.B., C.M.G., 
to be Third Secretary to the Post Office, in succession to 
Mr. Herbert Joyce, C.B., retired (Mr. Lamb will remain in 
-charge of the Telegraph Branch). 


English as she is Spoke.— While reading a translation from 
а German work describing a Continental electric supply station, 
we came across the following choice specimen of “ English " :— 

“Everything which could have seduced the constructor to an experi- 
mental risk in order to supply with the demands of an extravagant electrical 
order, has been carefully avoided, and an engine was chosen whose working 
"was, from a multitude of cases, known to be a satisfactory one." 

An Early Electrical Patent. —On Sunday next, the 3rd inst., 
will terminate the 14 years’ period which Patent No. 2,092, of 
1882, granted to Charles Lever for his arc lamp, would 
have run had it not prematurelv become void. The patent 
relates to “IMPROVEMENTS IN ELRCTRIO LiGHT APPARATUS,” 
and the claims are for a lamp in which the carbons are held 
apart when not in action, the feeding and regulation of the 
lamp being controlled by a shunt coil. The working of a 
number of such lamps in series is also claimed. 


Halifax-Bermuda Oable.— According to the Electrical Engineer 
-of New York it has been decided by the Bermuda Cable Com- 
pany to keep secret the position of their cable from Halifax,to 
Bermuda. According to the same authority Mr. D Budge, 
superintendent of the Halifax and Bermuda Cable Company, 
has gone to Ottawa to ask the Government for a subsidy to 
enable his company to extend its present cable from Bermuda 
to Jamaica. 


Berlin Industrial Exhibition.— The supply of electrical 
energy at this exhibition will be in the hande of a syndicate, 
consisting of 12 of the leading German engineering firms. The 
total capacity of the generating plant will be over 4,600 н.р., 
made up of 22 units, ranging from 100 н.р. to 340 н.р. The 
current will be employed for lighting and power. There will 
be 500 arc lamps in the main hall, and 350 in the exhibition 
grounds. Electric energy will also be used for working a 
circular railway and some hundred electric motors. The 
generators will supply continuous and polyphase currents at 
dow and high pressure. 


Cable Communication with the West Indies.—In the 
‘House of Commons last week Mr. Chamberlain, in answer to 
Mr. Tomlinson, said he had received communications from 
the West India Colonies, representing the importance of 
establishing a through telegraphic communication between 
this country and those colonies, for the purpose of Imperial 
defence, as well as for commercial purposes. He had no 
reason to think that there were any insuperable constructive 
-difficulties in effecting any such communication. Proposals on 


— 


the subject were under consideration, and he hoped they would 
result in a cable being laid at no distant date. 

High Pressure Currents and Water Jets.—An experiment 
to ascertain whether a high-pressure alternating current can 
be sent from a conductor to earth by means of a jet of water 
from the hose of a fire engine, and also whether the current 
can be transmitted to the firemen under such circumstance, 
was made a little time ago by Prof. Slaby, of Berlin. The 
overhead conductors of the Eichberg-Grünberg three-phase 
10,000 volt transmission of power plant was used for the experi- 
ment. A voltmeter was connected between the metal mouth- 
piece of the water hose and the earth. On turning the water 
on to the three live conductors no flow of current to earth was 
noticeable. | 

The P.Q. Atlantic Cable-—We understand that the French 
cable steamer “François Arago,” which has been engaged on 
the repair of this cable, has returned to France disabled, 
after experiencing very bad weather in the Atlantic. The 
Compagnie Francaise des Cables Télégraphiques has entrusted 
the repnir of their Brest-Penzance and Penzance-St. Pierre 
sections to the Telegraph Construction and Maintenance Com- 
pany, whose vessel, the,“ Seine," has just left England to under- 
take this work. As was mentioned recently in our columns the 
* Francois Arago” succeeded in recovering and buoying the : 
St. Pierre end of the main cable in deep water. An engineer 
accompanies the “Seine” on behalf of the Compagnie 
Francaise. 

Applied Electro-Chemistry.—Mr. Swinburne, in his first 
Cantor lecture on this subject at the Society of Arts on Monday 
evening, dealt merely with the elementary phenomena of 
electrolysis, though in a decidedly original manner. Grotthuss’ 
hypothesis, Thomson’s law, Helmholtz's law, Arrhenius’ dis- 
sociation theory were discussed and caustically criticised, 
and a number of experiments were shown. In Lecture П. 
(May 4th) Mr. Swinburne will explain, “in a manner to be 
understanded of the people,” the electrolytic production of 
caustic soda and bleach, and the electrolytic refining of copper. 
In Lecture ПІ. he will deal with aluminium, sodium and 
“ fused electrolysis,” and in the concluding lecture, on May 18th, 
calcium carbide, aluminium and miscellaneous processes will 
be dealt with. 


The Government and the Telephone Trunk Wires.—On the 
report this week of the financial resolution appropriating 
£300,000 for telegraph advances, Mr. Dalziel said that the 
House of Commons was entitled to a detailed statement as to 
the way in which the money was being spent. Mr. Hanbury 
said no portion of the money would go to the National 
Telephone Company, which had already received about 
£450,000 out of the £1,000,000 provided in the former 
Bill. The rest of that sum had gone to purchase wires for 
the trunk lines. The additional sum asked for was ia order 
to complete the purchase of wires. Considerable discussion 
ensued, and an amendment was moved. Finally the amend- 
ment was withdrawn and the report agreed to. The Tele- 
graphs (Advances) Bill was then brought in by Mr. Hanbury 
and read a first time. 

Iron and Steel Institute.—In accordance with previous 
announcements, the autumn meeting of the [ron aud Steel 
Institute will be held at Bilbao in September next. To convey 
the members to Bilbao, and to serve as a floating hotel, the 
вв. * Ormuz,” 6,031 tons register, 8,500 н.г., one of the finest 
of the Australian liners belonging to the Orient Steam 
Navigation Company, has been det4iled. The steamer will 
leave London (Tilbury) on August 29th, 1896. The routine 
of meals will be maintained in port, and communication with 
the shore will be provided without extra charge. The passage 
money is 20 guineas, which includes board on the steamer 
while in port, and is payable, one half on engaging passage and 
the balance three days before embarking, except as regards a 
few cabins. Passages may be engaged on and after May 7th, 
on application to the managers of the Orient Company, 
Messrs. Anderson, Anderson and Co., 5, Fenchurch-avenue, 
London, E.C. 


A Useful Engine Slide Rule.— We have recently seen a 
useful and handy form of slide rule for the computation of 
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steam, gas and oil engine quantities. 
of stiff cardboard, and measures about біп. by 24in. There 
are two sliders, placed side by side in the centre, and the 
working capacity of the instrument may be judged from the 
fact that the scales include indicated horse-power, brake horse- 
power, efficiency, firing or working strokes per minute, revolu- 
tions per minute, stroke, mean effective pressure, cylinder 
diameter, &c. All these quantities can be worked out without 
having to pull out and reverse the sliders, as in some other 
slide rules, which is & distinct advantage in respect of con- 
venience, speed of working and durability. Among the useful 
things which can readily be accomplished with this slide rule 
are the following :—The computation of indicated horse-power 
from the quantities usually observed on an indicator trial, of 
brake horse-power from a brake trial, of the dimensions of an 
engine for any given indicated horse-power or brake horse-power 
and mean effective pressure, the mechanical efficiency, speed 
ratios of pulleys, velocities of belts or ropes, and the ubiquitous 
but useful “areas of circles." The range of use will be judged 
from the fact that the power scale is from 4 н.р. to 400 Н.Р., 
and may be indirectly reduced to 0-4 н.р. or raised to 4,000 н.р. 
The other scales are similarly of sufficient scope to cover a 
wide range of practice. We have carefully tested this slide 
rule with a number of examples, aud find it accurate (to three 
figures with ease), expeditious and thorougbly practical over a 
wide range of engine quantities. We can confidently recom- 
mend it, and engineers will find it à great boon in undertaking 
tests, &c. Science teachers, too, would find it bandy in check- 
ing class problems. Accompanying the slide rule is a card of 
instructions for use. "This is the same shape and size as the 
slide rule, and both are contained in & stout case. The instru- 
ment is the invention of Mr. C. N. Pickworth, of Fallowfield, 
Manchester, from whom it may be obtained. 

Obituary.— The death is announced of Mr. H. J. Vose, 
M.Inst.E.E., of Cardiff, Superintending Engineer of the Post 
Office Telegraphs for the South Wales District. Mr. Vose 
passed practically the whole of his official career in the engineer- 
ing department of the telegraphs. He joined the staff of the 
late Mr. Edward Graves in 1871 Mr. Graves was then 
divisional engineer of the old north-western district, with 
headquarters at Birmingham. On Mr. Graves's promotion to 
the position of engineer-in-chief, in 1878, Mr. Vose followed him 
to London, and acted as his confidential assistant, with a short 
break, until Mr. Graves’s death in November, 1892. Mr. Vose 
was then appointed, on the recommendation of the present 
engineer-in-chief, Mr. W. H. Preece, to the superintending 
‘engineership at Cardiff, in succession to Mr. J. Gavey, who 
removed to London on promotion as principal technical officer 
on the head office staff. Mr. Vose possessed in a marked 
degree the attributes that make a man a charming personal 
companion; but he was none the less an excellent 
man of business. He carried out the many delicate 
and important duties entrusted to him with admirable skill 
and tack; and he had the interests of the department he 
served very much at heart. He had been in failing health for 
a considerable time past, and for at least 12 months his con- 
dition had been such as to cause much anxiety to his friends 
and colleagues. But throughout the long course of the insidious 
disease from which he suffered, he never once lost heart. It 
was hoped that his comparative youth would eventually enable 
him to throw off the disorder, and recent reports of his condi- 
tion favoured this view, but on Sunday last he suffered a severe 
relapse, and passed peacefully away on Tuesday morning. Mr. 
Vose was in his 46th year, and he leaves a widow and three 
children to mourn his loss. Не will be greatly missed by his 
brother officers and by innumerable personal friends both within 
and without electrical ciroles. He was an enthusiastic Free- 
mason. | 

Recent Chemical Progress.—In his second lecture on this 
subject at the Royal Institution Prof. Dewar commenced by 
describing the characteristic properties of acetylene, illustrating 
his remarks by experiments. This substance is one of those 
peculiar bodies, which, like arsenic, pass into the gaseous state 
at the ordinary atmospheric pressure without first liquefying. 
Acetylene is a most important body, as from it can be obtained 
ethylene, benzol, the cyanides, and in fact a whole range of 
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organic bodies. Another product of the electric furnace whose 
application is daily extending, is aluminium. The Deville 
process gave us pure aluminium, but at a very high price, as 
it required the use of sodium, itself a costly metal. Then 
came the Cowles process which yielded it in greater quantities, 
but alloyed with other metals. To get it pure the metallurgi st 
had to resort to the plan adopted by Sir Humphry Davy in 
the case of potassium and sodium, ż.e., separating the metal 
from one of its salts by electrolysis. As aluminium will not 
separate from oxygen except at a very high temperature, it is 
necessary to get a bath of some aluminium compound, such as 
cryolite, in a molten state. This is the process carried out at 
the works at Foyers, where the aluminium bath is kept molten 
in a large electric furnace, and the current at the same time 
separates the metal, which is tapped off at the bottom of the 
crucible. Now that aluminium can be cheaply produced, it is 
likely to be of great use, not only in the arts on account of its 
lightness and the beauty of its alloys, but also in metallurgical 
processes on account of its great reducing properties. Vautin 
has always employed it for purifying tungsten and other metals, 
examples of which were exhibited. Prof Dewar also showed 
the formation of an alloy of copper and aluminium. In this 
experiment he threw lumps of cold aluminium into & crucible 
of molten copper, the result being that the mass, instead of 
being cooled as one would have expected, was raised from the 
bright red heat of the molten copper to almost white heat, 
owing to the immense generation of heat produced by the union 
of the two metals to form the well-known alloy. At the tem- 
perature of the electric furnace silicon also forms a carbide, 
known commonly as carborundum, which is in the form of 
greenish crystals, and is coming largely into use as an abrasient. 


Contemporary Electrical Science. —Mr. D. A. GoLpHAMMER, 
the distinguished Kasan physicist, throws in the weight of his 
opinion against the longitudinal vibration theory of the X-rays 
in a short Paper appearing in Wredemann's Annalen. He pleads 
that all the peculiar properties of these rays are consistent 
witu the assumption that they are very short ultra-violet waves. 
Such waves would be too small to be reflected by ordinary 
reflecting surfaces owing to roughnesses in polish. For the same 
reason they could not be polarised. But іс would appear that 
this could be easily tested by trying reflection from liquid 
surfaces, which would need no polishing. Mr. Goldhammer 
gives no reason against the longitudinal character of 
these waves, but simply points out that in several theories 
of dispersion there is no deviation of infinitely small 
waves—which would account for the absence of refrac- 
tion. The question of electrostatic discharge, so success- 
fully tackled by Jaumann with the aid of the longitudi- 
nal theory, is left untouched by Goldhammer.—In the same 
number C. CHRISTIANSEN continues his disquisition on contact 
electricity. He has found that, among gases, oxygen and 
hydrochloric acid are about the only ones capable of producing 
a difference of potential between mercury and amalgams. But 
іп any case, some gas is necessary.—F RANZ STREINTZ demolishes 
all experiments made to determine the polarisation of an 
electrolytic cell by the proof that the “resistance " of the cell is 
an indefinite function of the current intensity, and the polarisa- 
tion, even if determinable, would be incapable of logical defina- 
tion on the basis of present conceptions. The only solution is to 
abandon the idea of ohmic resistance as applied to a cell capable- 
of polarisation, Àn experimental proof of the truth of the 
theorem thatanellipsoid will be uniformly magnetised throughout 
in a uniform magnetic field has been attempted by O. GROTRIAN.. 
He employed the ballistic method, using coils of different sizes 
to surround the ellipsvid in varying sections along the axis. 
But it was found impossible to make coils to fit ellipsoids, so 
he employed an iron sphere instead, which may be regarded as 
the limiting case of an ellipsoid. He then found that the 
theoretical conclusion was very closely verified. No influence 
of the direction of the “grain” of wrought iron could be 
discovered. KARL L. SCHAEFER appears at last to have 
found a fairly strict means of measuring sound intensity. He 
uses a telephone adjusted to various sensibilities conveying 8 
constant ticking sound from a clock which it is made jast to 
“cover.” He finds the law of inverse squares not to be: 
strictly true. 
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THE CROMPTON POTENTIOMETER: ITS USE AND 
CAPABILITIES.—VI.* 


BY W. C. FISHER, ASSOC. MEM.INST.C.E. 


Resistance Standards. 


The system of measurement under description, in which the 
potentiometer itself forms but the main and most important 
item, would be very limited and curtailed in its usefulness and 
capabilities were it not for the necessary Standards of Resistance, 
inasmuch as current measurement and comparisons of E.M.F. of 
any reasonable range are impossible without them; it is, there- 
fore, requisitethatsome description of their construction be given. 

The demand for commercial standard resistances for the 
measurement of currents by means of the fall of potential over 
the same, more especially for large or heavy currents, is of 
comparatively recent growth, and might be said to be coincident 
with the growth of commeroial electric lighting—that is to say, 
within the past six or eight years. Prior to that time there 
were naturally but few in use; and probably the first makers of 
such standards for heavy currents were Messrs. Crompton, for, 
baving adopted the potentiometer system of measurement at 
their works, such standards were imperative to them as adjuncts 
that system. Some of these standards, relics of early days, are 
still in existence, and consist of one or many strips of thin 
platinoid sheet, sweated into heavy copper thimble con- 
nections, to which were attached both main and potential 
leada.. They were satisfactory as things went in those days, 
but with increased accuracy and refinement in the main instru- 
ment an investigation into their behaviour revealed several 
defects in construction, as well as in the alloys used; these 


have now respectively been remedied and abandoned. The two 
main points observed as defective were: First, the potential 
points were not sufficiently defined ; and secondly, the alloys 
then in use were not sufficiently reliable. In the case of the 
first it was found impossible to obtain concordant and definite 
values unless the potential point was placed well within the 
area of the alloy itself, and not on the copper terminals. 
During this investigation it was thought advisable to plot 
out on a given sheet of alloy the actual equipotential surface 
under given conditions. Some of the results or curves so 
-obtained are shown in Fig. 36, in which the sheets A, B and C 
have the currents led in and out at the points a and 5, with 
the result that the equipotential curves arrange themselves 
‘radially as shown, whilst in the case of D, having heavy copper 
connections extending the whole width of the sheet, they 
become parallel lines from end to end. These curves are only 
what one would expect, yet they serve to show strikingly that 
the shape of the main terminal and the position of the potential 
point are of considerable importance when great accuracy is 
desired ; these curves were obtained and plotted upon actual 
sheets of alloy at the expenditure of much time and patience 
by Mr. A. C. Heap and some idea of the work involved may be 
obtained from the fact that the sheets measured approximately 
20in. by 8in., and the curves were on an average about jin. 
apart. 
For a short time the potential terminals themselves were 
sweated on to the sheets, but as this was not deemed entirely 
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satisfactory a change was sought in a small tapped hole and 
Screw connection ; but, as was pointed out by Prof. Viriamu 
Jones, the unscrewing of the screw and rescrewing of the same 
again in the plate was productive of an alteration in value; it 
afterwards proved, however, that without the necessity for 
unscrewing a change in value with time took place, which was 
due apparently to the formation of partial films of oxidation 
upon the surface or circumference of the sorew. Prof. Jones 
also, at а British Association meeting, suggested the adoption 
of a peninsular-like projection, joined by a very narrow isthmus 
to the side of the sheet for the attachment of the potential 
terminal. as a method least likely to distort the equipotential 
surface, &c. ; but this being somewhat impractical, the method 
shown at А B (Fig. 37) was adopted and is still in use; when 
this is suitably proportioned the cross-section of the sheet is but 
very slightly reduced, the equipotential surface is practically 
not disturbed, and by placing the V-cut at each end in the 
same direction a ready means of adjustment is obtained. 

In the design and construction of such standards the first and 
chief point to be considered is their current capacity and conse- 
quent cross-section. In the early forms, as has already been 
stated, it was customary to construct them of very thin strips of 
alloy, having a considerable extent of radiating surface and lead- 
ing naturally to economy in weight of material, but the extensive 
area exposed to atmospheric influence with its more or less 
chemical action upon the alloy employed, dependent upon the 
thickness of the strip, speedily alters its value by reducing the 
sectional area, &c. This, together with the fact that such 
standards being subject at times to rough usage, rendering 
mechanical strength a not unimportant consideration, has led to 
the adoption of considerably thicker sheets with consequent 
increased weight. So constructed these standards have a much 
longer life, and are in every way more reliable. Whilst using 
thin sheets recourse was had to gold plating as a protection 
from atmospheric influence, but in the case of large surfaces 
this led to considerable expense, and was abandoned in favour 
of japanning, enamelling, and flexible varnish. 


Fia. 47. 


The current capacity and consequent size of such standards 
is, of course, variable from the ohm used for measuring currents 
up to one ampere, down to the lowest submultiples capable of 
carrying the largest currents ; two samples of the latter were 
recently constructed for use at Kensington Court, being 
adopted by Mr. Miller for recording the total output of the 
station, having a maximum capacity of 6,000 amperes each. 

No attempt is made here to describe pure laboratory stan- 
dards with values that one is now fairly climatised to seeing 
defined by a stately row of ciphers carried on to attenuity, with 
perfect impunity, for the exact conditions under which they were 
obtained cannot possibly be repeated with any certainty, and 
proof of the inaccuracy of the last few figures accordingly need 
never be feared. Engineers do not ask for, do not want, and 
probably if they had, would doubt this degree of accuracy, and 
its uselessness as an unnecessary refinement to them is perfectly 
apparent when one considers the circumstances under which 
commercial standards are worked—amidst wide differences in 
temperature, mechanical upset, acid spray, and in some 
instances a chemical atmosphere, together with other causes 
that one does not usually obtain in a laboratory. One is not 
surprised therefore at the satisfaction expressed at a guaranteed 
accuracy within one-tenth per cent. in individual measurements 
of current or E.M.F., or even one-quarter per cent. in the 
measurement of power. 

In a recently-published article upon foreign practice in 
the construction of standards the method of winding the 
standard coil high and then bringing it down to correct value 
by means of a fine wire shunt was described. This method was 
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adopted in the calibration of potentiometer coils some years 
ago and abandoned, for the following reasons : the whole safety 
of the calibration of the coil was dependant upon the weak link 
of a fine wire, it was perfectly possible for this wire to be 
injured or severed without anything indicating the same, in 
fact as actually happened, it was possible for the coil to test 
up all right, and yet in the very act of removing it from the 
test table a disconnection of the fine wire to take place. The 
device is mechanically weak, therefore, in practice, it is far 
preferable to wind the coil—of substantial bare wire—slightly 
under value, and then by the mechanical process of removing 
metal by scraping or rubbing bring it up to its proper value. 
In this manner standards up to 10 ohms or more can be easily 
made and calibrated, and it is found more useful if necessary to 
wind between the convolutions of a standard coil, in place of 
the shunt described, a fine platinum wire to be used as a 
means of ascertaining the true temperature of the coil. 


Fic. 38. 


Fig. 38 is representative of the type of standard resistance 
used for the measurement of current up to 150 or 300 amperes. 
It cousists of a sheet having alternate saw cuts from either end ; 
the main terminals are fixed as shown, whilst the whole is 
braced with battens, the alloy being of sufficient thickness to 
stand knocking about. The potential is taken off a tongue, slit 
at the side of one of the limbs, as shown enlarged at C. 

Fig. 39 is a type consisting of a single sheet (in some 
instances double), and is made to carry up to 1,500 amperes, 
the potential terminal in this case being fixed, as has already 
been described in Fig. 37, by being screwed into the tag shewn 
and secured by a lock nut, two ebonite washers (a, b) being 
interpolated. | 

Some remarkable inquiries with reference to standards might 
be here mentioned as being somewhat amusing. In one case & 
quotation was asked for a particular standard to be constructed 
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in solid alloy. The superficial area of this sheet when worked 
out, allowing it to be 4';in. in thickness, came to over 25 square 
yards ; the dimensions when supplied proved sufficient. Another 
case which caused some surprise occurred with reference to 
& standard ohm, which was to be of somewhat large gauge 
platinum silver wire, Upon running out as a preliminary the 
probable cost, the wire alone came to between £70 and £80; 
this standard ohm was not made. 

With reference to the question of alloys out of which such 
standards may be constructed, in the early days one had to 
be content with German silver or platinoid ; but now, what 
with manganin, constantan, nickeline, rheotan, Krupp metal, 
and many others, one has infinite choice. In the case of 
German silver and platinoid, neither might be said to have 
been a success, the former becoming useless in a very short 
time, the latter becoming also, in course of time, very uncer- 
tain. Large currents appear to have a most demoralising 
effect upon both alloys, with the result that their values were 
never constant, varying in some cases day by day to a con- 


Constantan might be said to be fairly true to its name, and 
with it might be classed those members of the German silver 
family, nickeline and rheotane, whilst Krupp metal, with ita 
abnormally high specific resistance of 86 microhms per eubic 
centimetre, and reputed virtue of remaining constant and 
unimpaired after being heated to 400'C., has the grave fault 
of quickly becoming oxidised and exceedingly short if 
subjected to atmospheric influences, more especially if there be 
a trace of acid vapour or spray present. Writing after an 


06000 гт — т p. perm 
р ыл з Т а лз е лл 
ee ЕЕК RE a a ИЕШЕ ОРЫН. ED ПЕС ПОЛЫШ БЕЛЕР Pe Gs eS 
ИШЕ ШЕШ. =ч» ce Т i1 IS —̃ — —— 
.. ͤ ͤ .... . A, OR SO A . D 
D. c cee 
ы = SS 0 9“, TH I (ee РЕТ) ЕСЕ 

оо Г f. A SD RN — — 
үс лл т т ыч . —— 
ы р у ор т ae т ылтуу т 
БООВ CP A БЕЛСЕН EE ПЕРИ] ME Чар. чар БИШЕЙ ЭРЕ ED ES SE РАБЫ 
р л BELLNM ОБЕ ptc 
тшш ишш иин SRS пш ишш ишш DER. эчи шшр чаша ишин шшш ишип 
E [qeu Ie ee ee 
EF 82 

x o eater le ee fo hh i ee 1-3 
х «4999 FHEA т — ч EI CON EET 
— тү т чт о тїт лт т SE SS |, ees Se SEY 
S . 
F!!! . CDSS (TE GEES GET, УВК) ИНЕ. 1 5 
лу үт т е т т зы ыст т 
pee en i ee ee i ee ee 1 7 
See ул | le le M M 
ee a ey ү үт л т у ES о l1 
A LA EE RE Cee MED тт тү ы чт SE," EW Бараа 
4MOBE . Гл к re 
ИЕШЕ ИЕШЕ A ET ИЕП ИЕШЕ CEG SE ШЕШЕН ИЕН GES MEET ЧА, ШЕШЕН 
ШШЕ БИЕ FD Балан EC ПЕШЕРЕП ОНЫ GE саа (ИШЕНБЕ GEES БЕР ЧЫЙ ke 
eee ee ee 
БЕЗЕ ПИРЕ аа) DECIES) RE OY Legen NORE) CEE ОКЕЙ CEE GURNEE) ИЕШЕ, Чы SERI 
[n IIT а аа ee) Ge) ИНЕШ 19 
с Гл лт р оу SY EE лл т Ew) 
pp ПЕРДЕ Pee ee ЕЕЕ) БЕШЕНЕ eae Pe ЕРШ. ЧЧ 
: [с г уу лл л л лл лт тоу а 
сл ee en ee eo a S рН 

“04980 D dq III 
0 10 20 30 40 50 60 70 80 90 100 110 120 180 140 

Degrees (Centigrade). 
FIG. 40. 


experience dating from its first introduction into this country, 
and after trial of all the known alloys, manganin is undoubt- 
edly the best and most reliable of alloys that can be used for 
Standards of the description in question, provided it is obtained 
in fit and proper condition. Complaints have from time to 
time appeared as to the difficulty in obtaining successive 
deliveries having identical electrical qualifications. When first 
placed upon the market such complaints were certainly just, 
for the specific resistances of successive batches varied by as 
much as several per cent.; but this difficulty seems to have 
been got over, and it is now possible to obtain specific 
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guarantees within reasonable limits. In any case, this com- 
plaint may to a certain extent be obviated by ordering large 
quantities at a time; but this is not always convenient. It is, 
however, certain that if this alloy be properly and consistently 
dealt with there is absolutely no difficulty in constructing 
reliable standards either of sheets in mass or of fine wires. 

Fig. 40 gives the characteristic cycle of annealing and 
“ageing” curves common to the many tests made of sheet 


siderable extent, this being very marked if accidentally or | resistances, not one of which has heen known to materially 


nnavoidably they were allowed to become very heated. 


differ. At top we have the annealing curve when the resis- 
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tance is heated from normal temperature up to 140?C. Next 
the consequent natural cooling curve, whilst the lowest is a curve 
common to three or four “ageing " runs up to 100°C and down 
again. From this last curve it may be observed that the extreme 
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variation amounts to 0:15 per cent. approximately, or a mean 
over the whole of 0:00176 per cent. per degree, but in the early 
part of the curve the alteration is very slight, from 15deg. to 
30deg. being practically unmeasurable and amounting, even 
when heated up to 50deg., to less than 0-0125 per cent. or 
0-000356 per cent per degree. 


This might very well be said to be all that is necessary in a 
commercial standard, and in a single alloy is not likely to be 
very much improved, but it is possible by the combination of 
two different alloys to construct a compound or compensating 
resistance standard having & temperature error which even 
between the extremes of normal and 100?C, may be neligible. 
The possibility of this is shown by Fig. 41, which gives the 
characteristic temperature curves of two alloys having respeo- 
tively a negative and positive error, and from which it is seen 
that by combination in suitable proportions such a standard 
resistance as that described may be made, having a very small 
temperature error over a considerable range. 

The demand for standards of high ohmic value, to carry a 
large and ever-increasing range of current, led to the adoption 
of such methods of construction as would not only decrease their- 


E e - 
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Fic. 43.— Perspective View of a Water Tube Resistance, 


effect to a certain degree by plunging the standards in a tank: 
of ever-flowing water. Several standards were made in this. 
manner, but this method of construction was not deemed 
sufficiently practical or compact, added to which the amount of 
surface to be enamelled or protected from, attack through 
electrolysis was still so great as to almost defy its being done 
efficiently, so that constant watching and overhauling was 
necessary. Experiments were then made to ascertain whether 
efficient and durable standards could not be made of tubular 
section, through which a constant stream of water could be 
maintained as a means of carrying off the heat generated by 
the current passing through the small section of conductor 
used. These proving satisfactory, this type of resistance was 
adopted, and is used wherever convenience or the exigencies of 
the case demand it. The tubes used are very thin, and 
are effectually protected inside by a thick coat of flexible 
enamel, and prove very efficient, even with a current 
density of something like 35,000 amperes to the square inch, . 
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the flow of water required being no more than that obtained 


from the ordinary house service. At first thought it may be 
considered inadvisable to connect such a standard up to any 
earthed electric system on account of leakage and consequent 
electrolysis and shocks, but no danger need be, anticipated 
provided an india-rubber connecting pipe of reasonable lenyth 
be used, as from tests made it may be roughly taken that 30ft. 
of jin.-bore rubber hose pipe filled with water is equivalent in 
resistance to about 1 megohm. Such standards as are here 
described are represented by Figs. 42 and 43, the former being 
an ordinary standard placed in a bath of water, the latter one in 
which water is passed through the standard. It is somewhat 
curious to note that the latter cannot be worked in any other 
manner than vertical, as if the tube be placed inclined or hori- 
zontally air bubbles collect upon the sides, with consequent 
considerable local heating; it is also advisable, in order to 
prevent the standard accidentally acting as a fuse, to let the 
water enter from below and leave by the top orifice, also to run 
the water through in a preliminary manner the moment the 
standard is in situ, as then, even though the water may be cut 
off again, there will be a sufficient quantity within the tube to 
prevent accidental injury in the event of the current being 
turned on unexpectedly. : 


ee 
THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY F. C. RAPHAEL. 


IxsuLATION TESTING or Low-Pressure Networks Durine 
WonxiNa. 
Permanently Earthed Networks. 

When one main of a network is permanently earthed 
throughout its length, it is impossible to test the fault 
resistance of the other main or mains during working. 
Such networks should preferably be provided with **fault- 
signalling networks, f to be described later. Otherwise, it is 
only possible to discover the existence of faults through 
abnormal increases of current, drops of voltage, blown 
fuses, &c. 

At some central stations one of the mains is permanently 
earthed at the station end through an ammeter, being 
insulated at every other point. On a fault suddenly occurring 
in any part of the network, there will be a sudden variation 
in the current flowing through this testing ammeter. But, 
except in the case of a fault thus suddenly appearing, the 
reading of the ammeter is not a sufficient indication of the 
state of the insulation of the network, although it is usually 
considered so. Suppose, for instance, that the ammeter 
earthing the middle wire of a three-wire network shows & 
current flowing towards earth, and that during a certain week 
this reading gradually decreases. The cause of this may be a 
decrease in the leakage from the negative main, or else the 
development of a fault on the positive main or of a bad fault 
on the middle wire, so that the engineer-in-charge would not 
be justified in assuming that something was wrong, A fault 
occurring on the middle wire must be very bad to occasion 
an appreciable alteration in the deflection of the ammeter. 
Moreover, if the fault resistances of the positive and negative 
mains were equal in a three-wire network (or if the equation 


2 bet + : were satisfied in a five- wire network), no current 


Л h J. Ss 
would pass through the ammeter, however good or bad the 
condition of the middle wire might be. 
The current in amperes flowing from the middle wire to 
с through the testing ammeter is, in fact, given by the 
ormula 


Lm 

C= 2 T E for & three-wire network, (1) 
3 | 
Е g 


* From a forthcoming work to be published by The Electrician Printing 
and Publishing Company. 1 rights are reserved. 

t See The Electrician, Vol. XXXI. p. 105, or Elektrotechnische Zeitschrift, 
March 17, 1893. 
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F being the fault resistance of the whole network in ohms; 


far So fa f, and f, being the fault resistances of the several 
mains respectively from + to — ; 


(е is, therefore, 1 „1 РЕ. +1 ,1 in a five-wire network, or 


F Ја Ji f. fa Js 


1, 1 + 1 in a three-wire network]; 


Ji b J с Í d 
V the difference of potential in volts between any two adjacent 
mains (between a and b or b and c, &c.), and 
g the resistance of the ammeter in ohms. 
In a two-wire network whose negative wire is earthed 
through an ammeter 


1 1 
f V h V 
„„ b v 
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where f, and f. are the fault resistances of the positive and 
negative mains respectively. 

This ammeter can thus only partially be depended upon as 
an indicator of faults, but as such it is better than none at all. 
The instrument should be of a type whose pointer deflects to 
different sides of the zero for currents of different directions, 
or it should be provided with a second needle to indicate the 
direction of the current. If a current flowing through it from 
the middle wire to earth be considered to give a + deflection, 
then a + deflection indicates that the positive side of the 
network is the better insulated, and a — deflection indicates 
that the negative side is the better insulated. 

There is still another kind of permanently-earthed network 
—viz., that whose middle wire is earthed at the feeding points 
only. These networks—as, in fact, any which are perma- 
nently earthed—should in preference have ''fault-signalling 
networks,” as described later; but if these latter have not 
been provided, it is also possible to use the earthed-ammeter 
method of testing just described. At one feeding point, which 
is conveniently accessible, an ammeter of a fraction of an ohm 
resistance is permanently connected between the middle wire 
and earth. At the other feeding points the middle wire is not 
directly earthed, but is earthed in each case through а resis- 
tance coil of the same resistance as the ammeter. These 
resistances being so low, the advantages of earthing at the 
feeding points are still secured. The ammeter should be read 
each day, and the same inferences drawn from its readings as 
in the previous case considered. 

The equations connecting the current through the ammeter 
with the fault resistance of the network will now be 


1 1 
C=.‘ tora three-wire network, . (4) 
Pat. 
Fog 
2 1 ) ( 12 
„„ Dec 
and Ыы I А у for a five-wire 
T 9 network, . . (5) 


where п is the number of earthed feeding points. 
For a two-wire system whose negative wire is earthed at 
the feeding points as above described, | 


1 
"TA 2 ү 
C= Tay? TI vh (6) 
F y h fe 9 


J and f, are in this equation the fault resistances of? the posi- 
tive and negative mains respectively. 


Networks which are not Permanently Earthed, 


The insulation resistance of & network should be tested 
frequently—say once a day—by one of the four following 
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methods, and a record of the readings should be kept. А | 


variation in the readings indicates a change in the insulation 
resistance of the mains. 


Method 1.*—An ammeter or voltmeter, which gives readings 
on both sides of zero, has one terminal connected to earth, 
and the other terminal is connected in turn to each main. 

If d, and d, be the readings obtained from two adjacent 
mains (i. e., for instance, between the middle wire and one of 
the outer wires in the case of a three-wire network) ; if V be 
the working pressure between these two mains, in volts, and у 
the resistance of the testing ammeter or voltmeter, in ohms, 
the insulation resistance of the whole network in ohms is 
given by the simple formula 


F= 


; M = y, if an ammeter be used for the test, (7) 
1 — ( 2 Я » 
апа Е = af T. - 1), if a voltmeter be used, (8) 
411 7 ay | 
In a two-wire network the fault resistance of eteh main 
may also be calculated from these readings :— 
If an ammeter be used— 


| f, V — 4 (d, — d). 
— й, » (9) 
aud „ 
nF di 
If a voltmeter be used— 
5 (d, — i 
and Ў, = 91У - а а) | 


The expression (i - d,) in all the above formule is the 
algebraical difference between the two readings—that is to say, 
if the deflections are to opposite sides of the scale, they must 
be added. 

It is not absolutely necessary to use instruments which 
give deflections on both sides of the scale, though it is more 
convenient. For example, if di, d, and d, are the readings 
obtained from the mains of a three-wire network, 


dj — d, = d, . 
And in a five-wire network 
d, — d., = d., = d, =d, – d= d, — d,. 


It is thus easy to see what sign to give to the reading. 

In a two-wire network the two readings are always on 
opposite sides of zero, and they must therefore be added. 

Also, in a two-wire network the readings di and d, are 
proportional to the relative insulation resistances of the two 
mains, 50 that, on a fault occurring, it is at once apparent in 
which main it is. In a three or five-wire system, if one of 
the outer mains has developed a fault, there will be a consider- 
able change in the reading from the middle main. In the case 
of a fault of the same resistance on the middle wire, the read- 
ing from the middle wire itself will not alter so much, the 
change in the readings from the other mains causing the 
increase in the value of (d, - da). This can be seen by studying 
the examples which follow. 

The instrument to choose for the test should have as low a 
resistance as practicable, but this must be made to depend to 
a certain extent on the normal insulation resistance of the net- 
work. In a large network, whose normal resistance is only a 
few ohms, an ammeter of very low resistance would take too 
much current, whereas a voltmeter would have too high a 
resistance. In such a case a good plan is to first decide the 
maximum testing current to be allowed, and then to procure 
an ammeter reading to this current, and to use a resistance in 
series with it if necessary. The coils of an ordinary Wheat- 
stone’s bridge resistance box are not suitable for this, as they 
would be heated by the current. Coils of bare copper or iron 
wire do very well for the purpose; the size of the wire must 
be so large that it does not get heated. The value of g is then 
the resistance of the instrument plus the resistance of the coil. 
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If the approximate fault resistances of ће mains be known, 
a value of у can be chosen so as to give suitable values to d, 
d, and d, in the following equations :— 


1 1 1 1,2 
d=- h IIa _У TREE 
7 \ 1} „ү! 
F g F 
1 1 
V(f f 
d, Т] (4) 2 
1 чы 
: : 
d, = is) +) 
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where f, J, and f, are the fault resistances of the positive, 
neutral and negative mains respectively, and F À the insula- 


tion resistance of the whole network, : being = . ac 1 Mr І. 
1 3 
For а five-wire system the equations are :— 
V h- 
d, ( +e) 
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and f, f» f Го J, being the fault-resistances of the several 
mains, ш order from the outer positive to the outer negative. 


Гог a two- wire network: 
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For networks of somewhat higher insulation — perhaps from 
40 or 50 ohms upwards—large currents can no longer bo 
obtained between the mains and earth; then there is no 
necessity to put a resistance in series with the ammeter, 
though a resistance of & few ohms may be put in series with 
it as a safeguard. For still higher insulation resistances the 
testing currents get smaller, and either milliampere-meters or 
low-resistance voltmeters should be employed. The latter are 
not at present obtainable from instrument makers, as, for usual 


* This method was first described by Gustav Frisch, of Vienna, | Central-station practice the higher the resistance of the switch- 


Zeutschrift für Elektrotechnik, May 1, 1889, 


There is, however, no reason 


D 


board voltmeter the better. 
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why special instruments should not be made, wound with Example I.—7'his shows Stages in the Development of a Fault in 


low-resistance coils for this purpose. A hot-wire voltmeter 
(such as the Cardew) having a lower resistance, will serve to 
give indications of faults, but it will not give an accurate 
measurement of the insulation resistance, as its resistance is 
not constant, but depends on the reading. An ordinary volt- 
meter, which has, as a rule, a resistance of about 1,000 ohms, 
should only be used for testing networks whose insulation 
resistances are at least over 100 ohms. When used for lower 
insulation resistances, changes in the fault-resistance of the 
middle wire produce but small changes in the voltmeter 
readings (sce Example 4). Moreover, a small error in reading 
the instrument will cause a large error in the calculated value 
of the insulation resistances. For instance, on a network of 
50 ohms insulation resistance, in which V is 100 volts, an 
error of half a volt in the reading d, — d, produces an error of 
about 10 per cent. | | 

For small networks whose insulation resistances are 1,000 
ohms or more, an ordinary electromagnetic voltmeter will give 
very good results, or & high-resistance galvanometer may be 
employed. As this latter would not read directly in volts, it 
must first be connected across the mains to give V in terms of 
the galvanometer scale readings, and then the readings di, d. 
and d, should be taken between each omnibus bar and earth. 
The insulation resistance will be then, as before, 


5 
Fag (Ten. 1), 


V, d, and d, being the galvanometer readings and not neces- 
sarily volts. An extra refinement would be to use a galvano- 
meter with & shunt box with compensating resistances (see 
““ Kempe's Handbook of Electrical Testing," р. 84). But it 
has already been shown above, and it is also apparent from 
the examples which follow, that measurements of sufficient 
accuracy can be made with ordinary and less expensive 
instruments. 

The ideal way to use Method 1is to have a recording volt- 
meter connected between one of the outer mains and earth 
(or between each of the outer mains and earth), and to test 
once daily with an ammeter or voltmeter, as above described. 
Then, if only a slight variation in the insulation resistance— 
and consequently in readings of the testing ammeter or volt- 
meter—has occurred, it can at once be seen, by examining the 
recording voltmeter curve, whether this has been due to a 
sudden alteration in the conditions—i.e., by the development 
of a fault—or by а gradual decrease in the insulation resis- 
tance. If the resistance of the recording voltmeter is high 
compared with the insulation resistance of the network, it is 
not necessary to disconnect it for the ammeter test. 

In every case in which an instrument (whether a recording 
voltmeter or an ordinary voltmeter or ammeter) is connected 
between a main and earth, a fuse should be inserted between 
the instrument and the main, not between the instrument 
and the earth. | 

Instead of one voltmeter or ammeter having a wide range, 
two instruments may be used, having *'open"' scales at the 
parts where the readings occur. If this is done their 
resistances must be equal, or, if of different resistances, the 
lower resistance instrument must have a resistance coil in 
series with it to make up the difference. 

A method of testing which is used very frequently in a 
three-wire network is to connect a high-resistance voltmeter 
between each of the two outer mains and earth. Then, if the 
readings are slightly different, the mains are pronounced to be 
in good condition. If one reading is considerably lower than 
the other, the outer main on that side is considered the 
culprit; and if the two readings are equal, the middle main 
is presumed to be faulty. The error and insufficiency of this 
method is evident from the foregoing and from the examples 
below. If the reading is O when the instrument is connected 
to the middle wire, it simply means, in a three-wire network, 
that the fault resistances of the positive and negative mains 
are equal; in a five-wire network, that 


2 1 1 2 | 
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the Middle Wire of a Three-wire Network. 
V=105 volts. у=] ohm. 


m b с d 
(Normal Readings.) . ji " 


Е Amp. Amp. Amp. 
From positive main, d,=+40 |4 = +45 | = +79 
From middle main, da= + 0:25 | ds — -+ 0°25 | da= + 0:25 


d, off scale + 
d,+0°15 amp. 


From negative main, d= -5'8 |ds=-40 | з= -69 | аз off scale 
V V 
cius d, — d. d (v dz- d; 2) 
105 Е 24 F=138 
375 12 27 ohms ohms. ohms. Fabout 2 ohins. 


Example II. E. ran iẽ,ỹ of the Development of a Fault in the 


Positive Wire of the Same Network. 


V=105 volts. g=1 ohm. 
(t. 
Я b. с. 
(Normal Readings.) 
From positive main, di +4°0 amp. | di = + 5:8 amp. | а= +27 
From middle main, d= + 0'25атр. | d= – 8'7 amp. | d, off scale – 
From negative main, da- 3°5 amp. | з= -1llamp. | d; off scale 
F —27 ohms. F=13 ohms. | F about 2 ohms, 


Example III.— An Incipient Fault in the Negative Wire of the 
Same Network. : 
V=105 volts. g=1 ohm. 


| d. 
(Normal readinga.) | 
From positive main, d; — +40 amp. dj = +46 amp 
From middle main, d,— + 025 amp. d= +0°6 amp. 
From negative main, з= - $5 amp. з= - 55 amp. 
F 27 ohms. ) F- 25 ohms. 


— — ———— 


Use of Voltmeter of 1,000 ohms Resistance. 


The following two examples are purposely extreme cases to 
show how unsuitable a voltmeter is for the test when the insu- 
lation resistance of the network is low. 


Example IV.—/neipient Fault in Middle Wire. 
V =110 volts. g=1,000 ohms. 


a. b 
(Normal readings. ) ' 


О di +1111 volts 
а= + 577 volts 
d= — 9938 volts 


From positive main, d; = + 111° volts 
From middle main, d= + 6'7 volts 
From negative main, d;— – 98*0volts 


А V V 
— peda al 
à (= -d je 4 (а, -- da ) 


110 1,000 x 5'4 Y = 43 ohms. 
21,000 —— -1|-:" . 
" ( ) 1016 | УЯ 


=52 ohms | 


Example V.—Jncipient l'au't in the Negative Main of the Same 
Network. 
V —110 volts. y=1,000 ohms. 


a, 
(Normal readings.) | b. 


— M — 


From positive main d; — +111°3 volta! d; = +128 volta 


From middle main d, = + 6'7 volts d= + 23 volts 
From negative main сїз = — 98% volts d4— — 83 volts’ 
(Taking the mean between di- dz 
and d, - dy) 
- z " 110 
F=52 ohms. | Е -- 1,000 dra 1) 


1, 000 x 45 _ 1 
= Cuin o ohm: 


= m a —-—-— 222 eS ⅛ ⁰ :!: 


(J be continued.) 
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PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, held on April 24, 
1896, Capt. W. de W. Abney, president, in the chair, a Paper by 
Mr. R. A. LEHFIELD on 


‘Symbolism in Thermodynamics,” 


was, in the absence of the author, read by the Secretary. 
The author proposes a system of about 24 separate symbols for 
the different quantities in thermodynamics. 


Prof. SILVANUS THOMPSON said he was not at all favourably 
impressed with the symbols proposed. In particular it was becoming 
usual to restrict the use of Greek letters to the representation of specific 
quantities or angles, and the author’s proposal seemed, in this way, a 
retrograde step. 

Prof. PERRY said he did not care for the suggested symbols. 

Mr. ELDER thought the author's system would be a very severe tax on 
the memory, for he did not make use of suffixes, as was ordinarily done, 
which in a great measure define the symbol to which they are attached. 


Mr. APPLEYARD read a Paper on 


„The Adjustment of the Kelvin Bridge." 

In a recent Paper read before the Society Mr. Reeves had 
described a modified form of Kelvin bridge, in which a double 
adjustment was necessary. The author proposes to employ two 
wires, stretched side by side, with a sliding contact in connection 


with the galvanometer on each. These contacts are rigidly oon- 
nected together so that the segments into which one wire is divided . 


necessarily bear to one another the same ratio as do the segments 
of the other wire. Hence a single adjustment is sufficient to give 
balance. 


Mr. REEVES said that apparently the author had completely missed 
the object of his (the speaker’s) Paper. For the object there aimed at was 
to make use of such seta of resistance coils as are always to be found in 
any laboratory. In the author's arrangement it would be necessary to 
carefully calibrate the two wires, and also, since the resistances used must 
necessarily be small, to determine the resistance of the contacts. 

Prof. AYRTON (communicated) said the author's suggestion was 
ingenious, but did not obviate the necessity for much of Mr. Reeves' 
“ addition." Further, Mr. Reeves’ proposal to employ ordinary resistance 
boxes was not made because such resistances are absolutely necessary, but 
because, since they are to be found in any electrical laboratory, their use 
saves the expense of such a wire resistance accurately calibrated as Mr. 
Appleyard employed. 

Mr. APPLEYARD, in his reply, said that his instrument was designed 
for use in a factory where the time saved in making а series of tests was 
of more importance than the cost of the instrument. 


Mr. J. FRITH read a Paper on 


“ The Effect of Wave-Form on the Alternate-Current Arc." 


The author finds that an arc has the power of modifying the 
wave-form in a circuit in which it is included. Thus, in the case of a 
dynamo for which on open circuit the curve of E.M.F. was decidedly 
peaked, it was found that, when this dynamo was employed to feed 
an arc that the curve became changed to a flat-topped form. It is 
interesting to remember that the candle-power of the arc is greater 
when the wave-form is flat-topped than when it is peaked. By 
altering the resistance in series with the arc it is possible to alter 
the character of the curve, for as the resistance in series with the 
arc increases the arc affects the wave-form less and less. In some 
recent experiments described by Dr. Fleming a resistance of about 
7 ohms was used in series with the arc, so that the wave-form of 
the generator, which is not an eflicient form, was forced on the 
&rc. In practice, however, where a resistance is not used in series 
with the arc, this is not the case, and the differences between the 
eflicieney obtained for alternate-current arcs in the laboratory and 
that claimed in practice may thus be accounted for. 


Mr. BLAKESLEY said it seemed as if the more nearly the alternate 
current resembles a direct current i. e., the longer in each period the 
the current remains constant—the greater is the efficiency of the arc. 

Mr. PRICE asked what was the cause of the reaction of the arc on the 
wave form. 

Prof. AYRTON (communicated) considered the author's suggestion of 
great importance as bearing on the question of the efficiency of the 
alternate-current arc. 

Prof. S. P. THOMPSON said that the dynamo employed by the author 
was one in which there was a large quantity of iron in the armature, so 
that the self-induction was large. "Was it not on account of this large 
coefficient of self-induction, which would tend to keep the current constant, 
that the arc was able to alter the wave curve? If an arc is connected to 
the mains of a supply station in which a number of machines in parallel 
are feeding a number of lamps, would the arc still be able to affect the 
wave form of the current ? 

Mr. TREMLETT CARTER asked if the author had tried the effect of 
replacing the arc by a resistance such that it would absorb the same volts 
as did the arc, and coinparing the curves for the current and impressed 
potential difference with those obtained with the arc. 

The AUTHOR, in his reply, said that the effect. of the self. induction of 


the machine waa shown in the curves. Current curves had not been taken ' 


with the arc straight on the machine. The current and self-induction 
were the same for all the curves, the voltage of the machine being increased 
by increasing the field when resistance was placed in series with the are. 
When, as is commonly the case, special machines are used to supply arcs, 
and the load consiste solely of arcs, the arcs would alter the character of the 
wave form. If the arc is replaced by a resistance, the wave form is of the 
same type as is obtained for the E. M. F. of the machine on open circuit. 


The Society then adjourned till May 8th. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) FRIDAY, May 1st. 


ROYAL INSTITUTION. 
ó p.m. Annual Meeting. 
INSTITUTION OF MECHANICAL ENG!NEERS, 
7:30 p.m. Ordinary General Meeting at 25, Great George- 
street,S.W. The following Papers to be read and discussed: 
(1) ‘Steel Steam Pipes and Fitting, and Benardo's 
Are Welding in Connection therewith,’ by Sámuel 
MacCarthy ; (2) Research Committee on the Value of 
the Steam Jacket; Experiment on a Locomotive Engine,” 
by Prof. T. Hudson Beare and Bryan Donkin. 


Roya INSTITUTION. i | 
9 p.m. Evening Discourse : “ Chronographs and their Applica- 
tion to Gun Ballistics," by Colonel H. Watkin. 
MONDAY, May 4th. 
RovAL INSTITUTION. 
5 p.m. General Monthly Meeting. 


SOCIETY OF ENGINEERS. 
7:80 p.m. Ordinary Meeting at the Royal United Service 
Institution, Whitehall. Paper to be read: “ Hydraulic 
Rotative Engines,” by Arthur Rigg. 


SOCIETY OF ARTS. 
8 p.m. Cantor Lecture II.: Applied Electro-Chemistry,” 
by James Swinburne. 
TUESDAY, May 5th. 
Roya. INSTITUTION. 
$ рт. Afternoon Lecture (I.): “ Ripples in Air and on 
Water," by C. Vernon Boys, F.R.S. | 


INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Papers to be read with a view to 
discussion: (1) "American and English Methods of 
Manufacturing Steel Plates," by Jeremiah Head; (2) 
“ Four American Rolling Mills," by Samuel T. Wellman. 
At this meeting the monthly ballot for members will be 
taken. 
WEDNESDAY, May 6th. 
| SOCIETY OF ARTS. 
8 p.m. Ordinary Meeting. Paper to be read: High Explo, 
rives and Smokeless Powder," by Hudson Maxim. 


THURSDAY, May "th. 
TRON AND STEEL INSTITUTE. 
10:30 a.m. Annual Meeting at 25, Great George- street, S.W, 
Various Papers to be read. 
INSTITUTION OF CIVIL ENGINEERS, i ; 
8 p.m. Special Meeting. Fourth James Forrest Lecture: 
“Physical Experiment in Relation to Engineering,” by 
Dr. A. B. W. Kennedy, F.R.5. 
FRIDAY, May 8th. 
Inox AND STEEL INsTITUTE, 
10:30 a.m. General Meeting at 25, Great George-street, S.W. 
Various Papers to be read and discussed. me 


INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel. Paper 
to be read and discussed: Notes on Belgian Electrical 
Engineering Practice,” by A. Anstruther-Thomson and 
G. C. Allingham. 
ROYAL INSTITUTION. 
9 p.m. Evening Discourse : Electric Sbadows and Lumines. 
Р cence,” by Prof. Silvanus Р. Thompson, F.R.S. 
SATURDAY, May 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Students' visit to the London Electric Supply Corporation's 
Station at Stowage Wharf, Deptford. 


The Telephone Trunk Wires.—On Thursday of last week 
the House of Commons resolved itself into Committee on the 
financial resolution upon which to found a Bill author zing the 
raising of £300,000 under the Telegraphs Act. with reference 
to the purchase of telephone trunk lines. The resolution 
was agreed to. We understand that this £300,000 is to be 
spent over and above the million sterling authorise 1 by th 
Treasury Minute of May, 1892. 
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ARCS AND WAVE-FORMS. 


The various branches of electrical engineering have a 
curious tendency to complicate themselves by opening out 
from time to time into fresh ramifications and endless new 
developments. This, to a large extent but not wholly, is 
due to lack of finality. When electric supply, for example, 
has become crystallised into settled methods, it is only reason- 
able to expect that there will be fewer systems, while, on the 
other hand, it is scarcely probable that it will run in a 
single groove, as is the case with, say, water supply. There 
is an intrinsic versatility in things electrical, which gives us 
our different systems of generation and distribution, our 
various methods of electric traction, our continuous, alter- 
nating and polyphase currents, and, lastly, our complex 
array of wave-forms of periodic currents and electromotive 
forces. In these last examples lie recent and unusually 
startling complications, the discovery of which opens out new 
vistas of possibilities in theory and practice. The alternate- 
current arc, already the cause of many a battle among both 
theorists and practical engineers, now shows that, in certain 
circumstances, it possesses the remarkable power of adapting 
and distorting every form of alternate current wave with which 
it may be supplied, until it has “licked it into shape to its 
own best advantage. In other words, the alternating arc can 
create for itself the most economical and efficient form of 
current wave out of any form of wave with which it may be 
supplied. This seems too good to be true ; but if true it should 
be of tremendous value to the optimistic philosopher. What 
an argument for his “ best of all possible worlds it would have 
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proved for Leisnitz! Nor will optimist philosophy solely reap 
the benefit. A new light will be thrown on alternate-arc 
practice, and it is possible that this mode of electric lighting 
may receive fresh vitality to enable it to combat its rival of the 
continuous current. 

It is to some researches by Mr. J. Fins; the results of which 
are embodied in a Paper on The Effect of Wave Form on 
the Alternate-Current Are,“ which he read last Friday before 
th» Physical Society, that we are indebted for this new insight 
into the behaviour of the alternating arc. Incidentally we 
may observe that the researches deal much more with the 
effect of the arc on wave-form than with the contrary. To 
grasp the full significance of Mr. Frirn’s deductions we must 
look back at some researches of previous investigators. 
Scarcely had subsided the tumult of voices which, in 1894, 
arose in America at the suggestion that a sine-wave alter- 
nator was not the highest desideratum in that class of 
machinery, when an important Paper was read by Herren 
Résster and WEDDING before the Verband Deutscher Elektro- 
techniker on “ The Potential and Current Curves of Different 
Types of Alternators, and their Influence on the Candle-Power 
of Alternate-Current Ares.“ A translation of this Paper 
appeared in The Electrician, Vol. XXXIII., pp. 528 and 589. 
'These investigators took three different makes of alternators, 
giving a flat-topped, a simple periodic and a peaky wave 
respectively; and, so far as their researches relate to arcs, 
they found that the highest luminous efficiency was reached 
with the flat-topped wave, and the lowest with the peaky 
wave; while, on the other hand, the arc was much more 
noisy in the former than in the latter case. Only one 
conclusion seemed at the time to be possible—viz., that for 
running arc lamps the best types of alternator were those 
which gave flat-topped waves, and it was generally assumed 
that dynamo builders would take this lesson to heart and 
design their alternating ‘‘ arc-lighters ” accordingly. 

The conditions of a laboratory experiment often differ so 
widely from those in commercial practice, that it is impossible 
to apply practically the conclusions to which the experiment 
leads. This, it would appear from Mr. Евітн'в work, is the 
case so far as RössLER and Меррімо'з researches relate to 
public arc lighting. For in those researches a large part of 
the output of the alternators was absorbed by a choking coil 
in series with the lamp, while in practice this is not the 
case. We are not ignoring the fact that it is common practice 
to put choking coils in series with arc lamps run off 
ordinary supply mains. But our remarks refer more parti- 
cularly to circuits specially intended for arc lighting. It 
is only when the arc or arcs constitute substantially the 
whole load on the alternators that the current wave is 
distorted into its most serviceable form for lighting. If 
there is inductive or non-inductive resistance in series 
with the arcs they are partially or completely crippled 
in their effort to distort the wave. Thus it happens 
that when an alternator is employed to run a load consisting 
wholly of arc lamps, it does not matter what form of electro- 
motive force wave the alternator might develop on open 
circuit ore on a load of incandescent lamps. All types of 
alternators appear for such a purpose to have equal efficien- 
cies, as regards wave form. Thus, too, it must follow that 
in all those researches which have recently been made on 
alternating arcs where the arcs have been run in series with 
several ohms resistance, the conclusions which have been 
drawn as to efficiency are not the happiest nor best that 
might have been. As Mr. F rity says, in reference to one 
particular example, a type of wave which is not the most 
efficient is forced upon the arc. 


There is still, however, a considerable element of uncer- 
tainty as to thé general applicability of Mr. Frira’s deductions. 
The alternator with which he experimented was of an iron- 
core type, and it is just possible that the presence of iron in the 
armature core gave to the alternator and arc that power of 
interaction which made possible the curious distortion of the 
current and P.D. waves. Itis conceivable that in an air-core 
or non-iron core alternator this reaction would be impossible, 
or would become reduced to an insignificant magnitude. But, 
should it turn out that, under the same conditions of load as 
in Mr. Frith’s case, both iron-cored and non-iron cored alter- 
nators are appreciably affected by the arcs, we may expect that 
some modifications of arc lighting practice will result. For 
example, since arcs run from transformers on a géneral system 
of distribution would be unable to twist the wave to their best 
advantage, while arcs in series on a separate machine would 
be able to do so, preference for the latter practice would be 
strengthened, апа all the more since the flat-topped Р.Р. 
wave is the very worst with which to feed transformers. It 
remains, in fact, to be seen what influence this new develop- 
ment will exert on arc light practice, but, whether it be great 
or little, the interest in the development itself is more than 
usually deep. б 


REVIEWS. 


Handy Guide to Patent Law and Practice. By Сконов FREDERICK 
Emery, LLM., Barrister-at-Law, &с., &c. (London: Effingham 
Wilson. 1896.) 

The learned author of this little volume has compressed 
within the limits of some 800 pages all the law and procedure 
relating to patents, even to a table of cases, a list of fees 
payable, copies of the regulation Patent Office forms, and an 
index, commendable alike from the point of view of typography 
and arrangement. 

In a brief introductory chapter Mr. Emery gives the simple 
philosophy of our now sadly-complicated patent law. He 
shows how from an early period the Crown has possessed. 
the power of granting to the inventor or introducer of à new 
industry the sole right of carrying on that industry for a 
limited time; how under good" Queen Bess that privilege 
was shamefully abused to the profit of Court favourites, and 
how, as a natural consequence, the power of the Crown was 
regulated and curtailed at the first opportunity, the founda- 
tion of patent law proper being 21 Jac. I., c. 8., more 
commonly known as the ‘Statute of Monopolies.” The 
origin of our present system is further revealed by the fact 
that even in this year of grace the grant of a patent is 
nomivally an act of grace on the part of the Crown. 

Unlike the writers of many manuals of patent law, Mr. 
Emery does not hold out, directly or by implication, visions of 
* wealth beyond the dreams of avarice ’’; on the contrary, he 
is laudably anxious to damp the ardour of the enthusiast 
possessed with an evil genius for aimless inventing. ‘ The 
profit arising from an invention is not proportionate to the 
difficulty of making it, it is often far easier to make an 
invention than to make it а commercial success,” are samples 
of the deterrents scattered up and down this little work. 

In the succeeding chapters the author deals with the subject- 
matter of letters patent, the procedure to be observed in obtain- 
ing a patent, the draughting of specifications, the grounds of 
opposition to & grant, the rights of patentees and licensees, the 
amendment of specifications, infringement actions, threats, ex- 
tension of letters patent, &c. The subject is treated with such 
lucidity and method throughout that it is not too much 
io say that a careful perusal of Mr. Emery's book cannot 
fail to give a reader of average intelligence and education a 
good working grasp of the intrieacies of English patent law 
and practice. What these intricacies are cannot be better 
illustrated than by the law relating to licensees vis-à-vis of 
licensors, A licensee, we are told, is estopped from disputing 
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the validity of the patent, and, while he is paying royalties, is 
not at liberty to deny the title of his licensors.” But he may 
allow his royalty payments to get in arrear, or he may repu- 
diate his agreement, and in either event can by hook or by 
crook succeed in doing that from which he was originally 
debarred. All these turns and twists, so dear and so profit- 
able to the legal profession are, it may be, inevitable offsets to 
the blessings of any system of law. The following sen- 
tence, however, which concludes the chapter on costs, tends 
to show that the disadvantages of law are to-day, as in 
the days of Justinian, in considerable danger of more than 
counterbalancing the advantages. The result is that both 
parties often feel that it will be less onerous for them to put 
up with injustice than to enforce what they believe to be their 
just rights; the patentee allows infringement to pass un- 
checked, or accepts a lower royalty than he feels that he is 
entitled to, and the manufacturer pays royalties under what 
he believes to be an invalid patent, because each fears the 
unknown volume of extra costs which he will have to pay, 
even if he is completely successful in asserting his rights.“ 
Mr. Emery has succeeded in admirably explaining this 
deplorable state of things; perhaps he would add to our 
indebtedness by suggesting a radical practical remedy. 


— . —— 


PUBLIC LIGHTING BY ARC LAMPS.* 


BY ANDRE BLONDEL. 
(Continued from page 856, Vol. XXXVI.) 


EXPERIMENTAL COMPARISON BETWEEN DIFFERENT TYPES OF 
GLOBES USED IN PuBLIC LIGHTING. 


It is interesting to compare the various apparatus just described, 
from the point of view of the utilisation of the light of a continuous- 
current arc. Having regard to the restricted action of most 
reflectors in use, and the fact that polygonal lanterns are little 
used, I shall confine this comparison to that of divers types of 
globes. For this comparison, I have myself carried out, and also 
had carried out for me at the Central Electrical Laboratory, 12, 
Rue de Staél, © many series of photometric measurement, to 
determine the curves of distribution of the luminous intensities 


produced in the various directions by the arc; first, without: 


globe, then with its globe. The arrangement invented to carry 
out these tests is described in another article. 9 It has 
the advantage of simplicity, and also avoids the errors of 
observation usually present in the comparison of lights of dif- 
ferent colours. The curve of intensities has been drawn for each 
lamp, taking one of its intensities as a provisional unit. Then, 
to compare the various curves with each other, the maximum 
intensities of each have been compared ; and, lastly the results 
have been reduced to a known standard by replacing the lamp 


* From La Révue Technique. Translated by Mr. John Hesketh. 

45 Thanks to the kindness of M. der Nerville, Directeur du Laboratoire, 
who, with the assistance of M. F. Guilbert, then chief of works, made the 
photometric readings relating to the holophane globe and the naked аге. 

4 “ Determination de l'Intensité. moyenne Sphérique des Sources de 
Lumière.” Ву A. Blondel. Eclairage Electrique, May, &c., 1895. 


under test by a carcel lamp. In this way the curves of distribu. 
tion have been obtained for the naked arc, then for the arc placed 
in four different types of globe: roughened glass, opaline, opal, 
and holophane. The results thus obtained for a lamp taking 
11 amperes are reproduced together in Fig. 50, І, to 
which has also been added the curve, recently published by 
M. Marechal,“ for а 10-ampere arc in an opaline globe, but 
brought to the same scale as the results for lamps of 11 amperes 
by increasing it in the ratio 11/10. "These curves give all the 


Naked are 11 Amperes , 


Fic. 50.—Comparison between the Photometric Curves and Curves of 
Flux of a Continuous-current Arc Lamp taking 11 Amperes under Different 
Globes, І. Photometric Curves. II. Corresponding Curves of Flux. 


information necessary for the preparation of a scheme of lighting, 
according to the principles enunciated in the first portion of these 
articles. In addition, they show at a glance the widely different 
effects produced by difforent globes. To judge by the general 
aspect, we see that the clearest globes give the best distribution, 
and that the holophane globe has a form of curve which is both 
new and more advantageous than the others, seeing that with it 
the maximum is in a more oblique direction—60deg. instead of 
45deg. This curve closely approximates to the type of which the 
advantages have previously been shown,“ and its only fault is that 
it allows too much light to be sent upwards. This doubtless arises 


Frc. 51.—Comparison between the Curves of Normal Ilumina- 
tion (Plane Illuminated being Normal to the Rays) for Different 


Globes, with an 11-Ampere Continuous-current Arc placed 6m. high, 


Naked Are. 
Holophane Globe, 
Roughened Globe, 


"— = ——À —ͤů н —À 


( paline Globe, 
( pal (Globe, 
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partly from the faults in the manufacture of the upper mirror, but 
more especially from the effect of the top opening through which 
the carbon-holders разе. 

To make the comparison more precise, we will calculate the 
luminous flux and the illumination from the curves. 

Luminous Flux Utilisel.—The luminous flux is calculated by 
constructing the curve of flux from the curve of distribution, as 
explained in my Theory of Public Lighting (Fig. 50, II.). The 
abscissm being calculated in pyrs, the area of the curve of flux 


multiplied by 27 gives the total luminous flux in lumens The 
r 


figures in Table I. are arrived at in this manner. These results, 
which are closely in agreement with those of the other observers 
already quoted, clearly show the superiority of dioptric diffusion 


47“ [Éclairage á Paris" By Н. Marechal. Published by Baudry., 1895. 


4а Theory of Public Lighting," Fig. 16. 
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over ordinary diffusion from the point of view of absorption. We | rise to a superabundant horizontal illumination. For we may con- 
shall see that this is also the case from the point of view of | sider as usoless any illumination above 10 lux. From a distance 


distribution of the illumination. equal to the height, the illuminations decrease very unequally for 
— 
^4 ^ 
Ld \ x: 
ў 
/ \ Fic. 52.—Comparison between the Curves of Horizontal Illumination 
i М (Plane Illuminated being Horizontal) for Different Globes, wth an 11- 
| * Ampere Continuous - current Arc placed 6m. high. | 
| 
e | 
1 


Curves of Illumination. —The curves of illumination deduced from | the various globes, and here the holophane globe shows a marked 
the polar curves are shown in Figs. 51, 52 and 53. In these the superiority, which increases with the distance, over the others. For 
&becisse are graduated in terms of the height, and a scale of illu- | instance, at the distance 3h, the horizontal illumination, with a 
mination in lux has been drawn, corresponding to the case where | holophane globe, is 1:36 lux, while with the opaline and the naked 


p 600 ks 

2 | Ae ТЕА TA 

j * - а С , 
\ / Л 4- --347- - --ke---27-5--- y 

/ 1 
L j | ~ Fic. 54.—Ratio of Distances at which the Illuminations from an Opaline 
RS | \ ( ilobe O and A Holophane Globe H are equal, 
| 


. Lux 


Fic. 53,—Comparison between the Curves of Vertical Illumination (Plane Illuminated being Vertical) for Different Globes, 
with an 11-Ampere Continuous-current Arc placed 6m. high. 


arc the illuminstions are 0:42 and 0°98 lux respectively. This 
superiority has been confirmed in the experimental trials by the 
Ediso n Company with holophane globes placed between La Rue 


h=6m. In other heights, it is only necessary to alter the scales as 
indicated in the General Theory of Lighting" (see The Electrician, 
November 8, 1895, p. 40). These curves all apply to 11- ampere 


Pavement 


қу 7 
750 
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Roadway 


Pavement 


: $30 
Fic, 55.—Plan of Illumination of the Grand Boulevards, Paris, with 10-Ampere-continuous Current Arcs, and Opaline Globes. 
Height of Arc, 595m. Figure taken from “L’Eclairage à Paris, by M. H. Maréchal. озш ТТ 


— 


lampe, placed successively in the different globes. Tables II. to VI. | d' Hauteville and La Porte St. Denis on the Boulevards Bonne Nou- 

5 the numerical pre used in doducing these curves from | velle and St. Denis. By placing a shadow photometer between two 

e polar curves and the observed values. A separate figure has | 5... — ———— heer dO Hee Ran. 

been given to each of the three illuminations, namely, that on the 150 d * x a а Н 0 
normal plane, that on the vertical plane, and that on the horizontal i La hug. Пашвуше апа La ore Di Е 

с” : 5 ; Place de Roubaix. The Secteura de la Transmission de la Force and the 

plane, which, as I have previously explained, give all the elements | Edison Company have, in adopting these globes, given proof of a progressive 


necessary for a scheme for lighting. А spirit which is very rare in France, and does credit to the Directors, М. 
Examining these curves, we see that at short distances all classes | Weill and M. Meyer took the initiative in the matter, with the permission 


of globes, including, despite its promises, even the holophane, give | of M. Monmerque, the municipal engineer. 
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Table I.— Table of Values of the Intensities and Luminous Flux for different Globes, with the same Continuous-current Arc Lamp, taking 11 amperes. 


— — 


Maximum intensities in pyrs .. q ͥ VCC 
Menn spherical intensities in pyrs . . . . . . . . . . · f t . . нннне 
Mean lower hemispherical intensity (below the horizontal) in pyrs e 
Total luminous flux (lumens) ))) .. i 222 
Lower hemispherical flux (lumensasas ˙ LE. 
Loss in total flux compared with the naked are . . 
Loss in lower hemispherical flux compared with the naked arc 


! 


" Holophane | Roughened | Opaline Opal 

Naked arc. | ie | Ша: globe. | globe. globe 

e| 2,630 1,640 1346 175 572 
9525 787 692 550 325 434 
— 1,550 1.168 854 578 541 
i 9,885 8,591 6,968 4,810 5,450 
m 8,478 7,272 5,363 5,629 2,054 
Т "T 13 % 31% 51% 45% 
‘is 15% 57% 57 7, 60 % 


Table II 


Angular direction from | Distance from the foot 


| ' Illumination on normal 
Luminous intensity plane i in lux where А — 6m. 


Continuous · urrent Naked Are. 


Illumination on horizontal! Illumination on vertical 
plane in lux where А = бол. plane in lux where À = Gm. 


| 2 
the foot of the vertical. | of post where h=6m. in pyre. А E а 14 one 2 la . 
| amperes, | 11 € 11 III emperes. 11 amperes. 

0 0 | 0 р 0 
15° 1:60 23 59 967 0˙15 
22° 30’ 2°48 990 23°46 21°67 · 8:97 
30 $34 1,606 5345 28:97 16°72 
om 32. MEME ES р 

: ; ‚550 i 13 
52° 30’ 7:82 2,156 22°19 13°50 17°60 

? 10°39 1,705 12:39 5:97 10:25 

° 30’ 12:С0 1,485 8:20 3:65 7:54 
71° 34! 18:00 1,122 511 0:98 2:05 
75° 58' 24:00 | 902 1:46 0°35 1:42 
78° 42' 50°С0 | 770 0°82 0°16 0:80 
81° 28' 40°00 572 | 0°35 0:05 0°34 
90° со 565 | 0 0 0 

Table III.—Roughened Glass Globe. 

0 0 224 6:22 6:22 0 
159 1:60 369 9:60 9:27 2:48 
50° 5:54 1,078 22°45 1944 1122 
45° 6:00 ,546 18°69 13°20 13°20 
60 10°39 1,034 732 8:59 6°21 
63° 30’ 12:00 924 5°10 2'27 4:00 
71° 34! 18:00 660 1:85 0:52 1°73 
75° 58 24-00 570 0:92 027 0:89 
78° 42! 30°00 540 0:57 0°11 0:56 
819 28 40:00 506 0°31 0:04 0:31 
909 со 418 0 0 0 


Table IV,—Opaline Globe. 


Angular direction|Distance from the Luminous intensity 


Illumination on normal 
plane in lux where 4A = бш. 


]llumination on vertical 
planc in lux where Л = 6m. 


Illumination on horizontal 
plane in lux where А = бш. 


from the foot foot of post where in pyrs. I á cos? a cos! a la cos* a sin a 
of the vertical. h=6m. ч Е, = 5 bu = — pom 
. h h? А 
а h tan a. llamperes. | 10 amperes п amperes. | 10 amperes. 11: amperes. | 10 amperse, п amperes. 3 10 amperes. 
0 0 431 3922 11°S6 10:88 11:96 10:88 0 0 
15* 1:60 497 452 12:89 11:72 12:45 11:32 555 503 
22° 30’ 2°48 560 509 13°26 12:06 12:26 11°15 5°07 4:61 
50° 3°34 638 560 13°28 12:08 11:50 10:46 6:02 5:48 
57° 50’ 4°60 715 649 )2:49 11:36 9 90 9:09 TS 6:90 
45" 6:00 115 705 10°73 9°76 | 7:59 6°90 7˙5 6:90 
52° 20’ 7:82 696 633 716 6°51 4:30 3°91 5°67 5:16 
60 10:359 601 547 4:18 3°80 2°09 1:00 361 3°29 
63° 30’ -12:00 560 500 3°03 2°76 1:55 1:23 2°71 247 
68° 10' 15:00 528 480 2:02 1:84 0°74 0°68 1°78 1:62 
71° 10’ 17:60 495 450 1:45 $ 0°46 0°42 1°35 123 
71° 34’ 18:00 490 445 1:35 1:25 0:42 0:39 1:27 1:16 
75^ 17’ 20:00 484 440 115 1:05 0:82 0°29 1:08 | 0°99 
78° 22°39 477 434 0:68 0:80 0:25 0:21 0:83 | 0:77 
75° 58' 24 00 475 450 0°76 0:69 0:17 0 16 073 6°67 
78° 42’ 50:00 462 420 0:48 0:44 0:094 0:06 0°47 0°43 
81° 23° 40:00 440 400 0:26 0:24 0 039 0:056 0:26 0-24 
84° 18’ 60°00 418 5&0 011 0 10 C011 0:010 011 0:10 
85° 42' 80:00 410 373 C065 0:058 0-608 0:008 0:0t5 C:058 
90° со 516 | 542 0 0 0 0 0 0 


lamp posts, one of which was fitted with an ordinary opaline globe, 
and the other with a holophane globe, a very marked increase in 
the illumination in favour of the latter was observed, amounting to 
as much as 60 per cent. in the most favourable instance (Fig. 54). 
A similar result was obtained at Nantes (Place du Theatre) by the 
Societé Nantaise d'Eclairage, &c. 

To properly appreciate the effect realised by the use of the 
holophane globe, the most precise meth-d is to study comparatively 


the distribution of light on a given street with the same lamps, but 
with the two different types of globe: ordinary opaline and holo- 
phane. We will take as a basis for this comparison one of the plans 
prepared by M. Marechal (Fig. 55) corresponding to the lighting 
of part of the Boulevards with 10-ampere arcs and opaline globes 
of the ordinary type. Let us suppose the space lighted by the 
same arcs, but let them be fitted with holopbane globes ; and let 


us, under theee new conditions, plot ont isolux curves from the 
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Table V. nal Globe. 


— — — —— —ö— = —— — — "re = -- = Shee sy — 


! 


Augular direction from Distance from the foot 


Е ^ —— — — 


Illamination c on pe Humination vu horizontal Шиш баной on vertical 
Luminous intensity [plane in lux where h = 6m. plane in lux where А = би. plane in lux where л = Gul. 


the foct of the vertical.. of post where Л = 6m. An. pyre I E la cora E 1 аа ` la cos asina 
a. | h tana. 11 р ати EE Е: = h? 
| 11 II amperes. 11 SEGA 11 amperes. 

0 0 ! 462 ! 3288 132833 0 
15° 1:60 462 12:23 11:57 | 3:21 
30° 3:34 528 11:05 9:52 5:50 
45° 6:00 550 7:63 4:00 4-00 ` 
60° 10°39 572 4:80 1 98 3:44 
63° 30' 12-00 572 3'16 1:40 | 2°83 
71° W 18:00 572 161 0:50 1:50 
75° Б8' 24:00 561 0:91 0:22 | 0:88 
78° 42 30:00 540 0°57 011 | 0:56 
81° 28' 40:00 484 0-29 0:04 029 . 
90° eo 396 0 0 0 

Table VI. olophone Globe. 


Illumination on normal 
plane in lux where h=6m. 


Luminous intensity 


Angular direction Distance from the 
in руга. 
I 


from the foot foot of post where 


of the vertical. А = 6m. a 


a I tan a. 

0° 0 572 520 15°88 
15° 160 . 584 | — 540 1541 
22° 30' 2:48 638 580 15˙12 
30° 3:34 726 660 14:96 
37° 30’ 4:60 858 720 14:96 
45° 6°CO 1070 | 970 1481 
52° 30' 782 1,364 1,240 14-03 
60° 10:39 1,606 1,160 1114 
63^ 30' 12:00 1,640 | 1,490 9-60 
68° 10’ 15:C0 1,628 1,480 6:24 
71? 10’ 17:0 1,572 1,430 4:55 
71° 34’ 180 | 1,562 | 1420 4-52 
73? 17' £0:00 1,497 1,360 3:44 
75? 22:39 1,452 1,520 2:69 
75° 58' 24 00 1,408 1,280 298 
78° 42 30°00 1,265 1,150 1:35 
81° 28' 40 00 1,100 1,000 0:67 
24° 18' 60:00 913 830 0-25 
£5° 42’ 80:00 815 740 0:12 
99^ eo 440 400 0:08 


* 
m No 


| 11 amperes. 10 amperes. 11 amperes. | 10 amperes, 11 amperes. | 10 amperes. - 11 amperes. 10 am peres. 


Illumination on vertical 
plane in lux where А =6m. 
І сов? asina 
Е, = E G 


| Illumination on horizontal 
plane in lux where 4 = em. 
la cos? а 


12 


La сов? а 


— | Eu 


— — 


— a 


14˙45 15˙88 14:45 z 0 0 
14:00 14-96 13°60 5-98 3:62 
13°75 13°97 12:70 5°78 . 5:26 
13:60 15:09 1190 | 755 687 
1360 | 1191 10°83 9:13 8:30 
13°47 | 10:45 9:50 10:45 9:50 
12776 8:22 7-48 1113 16°12 
1015 | 557 5:07 9:59 8°72 
819 40 3°66 801 729 
5°68 2:31 210 506 4-60 
4:14 1:46 133 4420 3-91 
3-95 1:36 1:24 4-10 5:75 
313 0:02 0:81 3-28 6-99 
2:45 0:69 0:65 5:59 2:36 
2:08 055 050 2:21 2:01 
1:23 0:26 0:24 1:32 1:20 
0:61 0:10 0:09 666 0:60 
0-23 0:024 0:022 0-25 0-23 
011 0C0O0 › 0008 012 011 
0 0 ' 0 0 0 


curve of illumination of the holophane globe which is supposed to 
be fixed 6 metres high.? For this purpose it is sufficient to use the 
comparative curves of illumination on a horizontal plane (Figs. 57 


and 58) determined for 10. ampere arcs 6 metres high with opaline 
Fig. 56, thus obtained, gives us at a glance 


and holophane globes. 


Parement 


Furement 


vards. 1 The curves thus obtained are reproduced iu Figs. 59 and 
60. The minimum illumination is raised from 0°33 lux to 
0 88, and the mean illumination from 1:98 to 3 90 lux. The 
increase thus deduced from photometric curves is therefore seen to 
be very considerab!e. 


"n 


Fic. £6.— Plan of Illumination of the Grand Boulevards, Paris, with 10-Ampere Continuous-current Ares and Holophaue 
Globes 34cm. diameter and 6m. high. 


the effective result. The minimum illumination js raised from 0:5 
to 1:25 lux, and the mean illumination from 3 35 to 5 36 lux. I 
have also prepared plans of comparative illuminations for the more 
usual case ; that i in which holophane globe is used on the Boule- 


ю The іе ordinates c of the curve for the holophane globe have been reduced 
in the ratio 10/11 to bring the intensity of the lamp to the valuc (10 
amperes) of that adopted by M. Marechal, 


I believe that it would be easy with dioptric globes to obtain a . 
curve of distribution more nearly approaching uniformity ; but, as 
Сй There plans and curves of illumination have been designed by M. G. 
Rameau, civil engineer, who materially assisted me iu the preparation of 
this work, and for whose excellent co-operation I wish to express my 


thanks. 
5? It is more difficult to appreciate the increase exactly by the суе, and 


| on the ground ; measurements should be taken with some initrument of 


4E. 
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it was before stated, the time has not yet come for uniform illumi- 
nation to be realised. We must wait until we have at our disposal 
a sufficient luminous flux to give a mean of 8 or 10 lux before 


| Reus it. In short, we may conclude that the holophane globe 


actually approaches ver down in 
my Theory of Public Lighting, and undoubtedly gives a better 
result than opal or opaline globes where constant-current arcs are 


closely to the conditions lai 


, 


used. Two practical objections may, however, be made: First, the 


price is necessarily higher than that of opaline globes, in the manu- 
fact ure of which there is no need of moulding or complex handiwork ; 
and secondly, the division of the globe into two parts is objected to. 
The first is only serious at first sight. For if we calculate the 
annual expenses we see that the saving of 1 or 2 amperes, which 


Metres. 


Fic. 57.—Curve of Illumination on a horizontal plane from a 10-Ampere 
Continuous-current Arc with Holophane Globe 54cm. diameter 6m. high. 


we can straightway effect, results in an economy of more than 10 
per cant. of the energy consumed, and the cost of the energy con- 
sumed constitutes the greatest item of the total cost. For instance, 
in Paris the cost being about 800f. per lamp per annum, the 
economy on this head alone would be 80f. in the first year ; that is 
to eay, more than would cover the cost and fixing of many globes. 
As to the division into two parts, experience on the Boulevards 
thows that there is no practical inconvenience with such a method 
of fixing as is in use in Paris (Fig. 25). It would nevertheless be 


Lue, 


- interfering with traffic. 
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Fie. 58.— Curve of Illumination on a horizontal p:ane from a 10-Ampere 
Continuous-current Arc with Opaline Globe 54cm. diameter 6m. high. 


preferable in many cases, in order to avoid the cost of cutting the 
globes, to use another type of support without hinges—allowing 
either the whole globe (as in Figs. 26 and 28%! or the lower half 
to slide up or down.5 

( To be continued). 


sufficient accuracy, and which may be placed on the roadway without 
Such an instrument has not yet been arrived at 
in France, and indeed those generally in use for measuring illumination 
more often indicate quite another thing. Mr. A. P. Trotter has invented 
а very ingenious photometer with which he has from actual observations 
made several complete planx of illumination, a result not previously 
attained by anyone, These plans have a very great value, 
the assistance of M. Broca, receutly constructed a new. universal photo- 
meter with the special object of enabling measurements of this nature to 
be made with accuracy. | 

53 In this article I have опу mentioned the holophaneglobeas applied to 
public lighting. These conclusions can also be applied to the other types of 
holophane covering. 

5 А similar arrangement has been adopted in the Grand Hall of the 
Cairo railway station, where the quays are illuminated in a very satisfac- 
tory manner by 18 Fabius-Henrion lamps, taking 24 amperes, and fitted 
with holophane globes. 

? M. Oudry, Director of the Maison Durenue, appears to have tatisfac- 
tərily carried out this arrangement. 


I have, with . 


NOTES ON SOME AMERICAN ALTERNATING- 
CURRENT MACHINERY.* 


GENERATORS AND SYNCHRONOUS MOTORS. 


Since all alternating-current generators can be used as syn- 
chronous motors, the two different classes of machines will be con- 
sidered at the same time. 

General Electric Simple Alternaters.—'These generators being 
designed for 125 cycles, are unsuitable for long-distance power 
distribution ; since, however, transformers designed for higher 
frequencies are cheaper than those for lower frequencies, these 
generators have a wide field of utilisation for lighting and for 
limited power transmissions. Being simple alternators they are 
not self-starting when used as synchronous motors, but run very 
satisfactorily after being driven up to speed with external power. 

The method of winding these generators is as shown in Fig. 1, 


| each slot having two coils connected so as to give opposite polarity. 


Three-Phase Machines.— Generators of this class are made in 
several types. That known as A. T. comprises machines of uni- 
tooth construction, or having one slot per pole and phase, and 
having a moderately high armature reaction, and consequently 
great safety in case of short circuits. These machines are designed 
for any periodicity, but since the General Electric Company has 
adopted 60 cycles per second as its standard, by far the greater 
part of them are designed for this frequency. They are built in 
capacities from 50 kilowatts up to 1,200 kilowatts. This type, 
which is at present in considerable use throughout the een is 
particularly applicable in places where power is distributed at 
moderately long distances, say 5 to 10 miles; owing, however, to 
the wave shape of these generators, which is of the saw-tooth type, 
they are not well suited for very long-distance transmissions. Up 
to 300 kilowatts they are usually built with a rectifying commutator 
for automatically compounding. The compounding is about 12 per 
cent. at full non-inductive load. 

The accompanying diagram, Fig. 2, shows the method of connect- 
ing these machines. The armature has a Y-winding ; that is, the 
three single-phase windings, which are displaced 120deg., or one 


Z AHYNOILV1S 
97313 531925 


REVOLVING > 


SHUNT 


Fic, 2. 


Fic. 3. 


third of the distance between two poles, are connected to one com- 
mon junction, which in this case is the commutator, and the other 
tbree sides are brought to the collector rings. The common con- 
nection is shunted by an external stationary and internal revolving 
shunt as indicated in the diagram. The object of these shunts is 
to givea means of regulating the amount of compounding necessary, 
part of the main current, 70 to 75 per cent, going through the 
series-coil and the remainder through the two shunts. The 
stationary shunt is made adjustable in order that the compound ‘ng 
may be varied with the different nature of the load. For instance, 
in the forenoon, when practically all the load consists of motora, a 
higher compounding is neceszary than in the evening, when the 
lighting load is predominant. Another object which the shunts 
accomplish is to eliminate sparking at the commutator. 

Fig. 3 shows the shape of the armature punchings and the method 
of winding. As will be seen, the winding is exceedingly simple, 
consisting of merely three single-phase windings displaced 120deg. 

* Abstract from the Electrical Word of New York. We are indebted 
to our New York contemporary for the Mocks illustrating this article, 
which gives а usefui insight into American methods, 
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The coils are made in two different shapes, and are machine-wound, 
so as to make it easy to replace one coil in case it is damaged by 
any cause, The slots are open, which docreases the self-inductance 
and, consequently, the amount of compounding for the same 
armature reaction. To prevent eddy surrents in the pole-pieces 
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these are made of sheet iron. 'The yoke is made of cast iron to 
enable it to respond quickly to the magnetisation of the series-field. 

Fig. 4 give the Y-E. M.F. of a standard “А. T." machine at no load, 
and Fig. 5 the Y-E.M.F. under load. In the no-load curve (Fig. 4) 
a distinct triple harmonic of 12 per cent. magnitude, and a very 
distinct fifth harmonic of 23 per cent. magnitude, are present. In 


= ЕЕ 
mE 
„Еу 


е Ж ШШ ШЕ о Е 

Ne ПЕ ШЙ ШИШ 

a HHHH | 
NENNEN as 
2j . 
8 
„L 5 
: 312 . 
| ЖА Ж 
3 


Y 
M e 
Mg 
Nus 
SERI, 
EN 
— 
| 
I 
| 
| эш 
It: 


F 


10 3) 10 50 60 70 80 90 100 110 120 130 110 150 160 170 195 
Fria. 5. 


the load curve (Fig. 5) the triple harmonic is about the same as in 
the first case, it being 17 per cent., but the fifth harmonic is greatly 
decreased, being only of 8 per cent. magnitude. 

The A- E. M. F. 's — that is, the E. M. F. 's between the main collector 
rings of the same machine —are shown in Figs. 6 and 7. Fig. 6 
gives the shape of the no-load E. M. F., and Fig. 7 the shape of the 
E. M. F. under load. Both curves can easily be obtained from Figs. 
3 and 4, as each is the sum of two of these waves displaced 60deg. 


Fig. 8 gives the field characteristic of a standard A. T." gene- 
rator. As will be seen, at constant full-load excitation the drop in 
voltage at full loud is about 12 per cent. The short-circuiting cur- 

rent is not quite twice the full-load current. The maximum 


momentary power at short circuit is only 18 per cent. more than 
full-load power. 

A modification of these machines is the A. Е, T." type, having 
a non-overlapping fractional pitch winding. These machines have 
a very simple winding, with no crossings whatever, and conse- 
quently are of a very suitable construction for high-potential 
armatures. 

For transmission of power to very long distances, the A. T." 
machines are not so suitable, as the possibility of resonance is 
greater with the saw-tooth typo of E.M.F. curve than with the sine 
type. The General Electric Company has, therefore, designed 
another line of machinery, known as the ‘‘ A. P." which has a dis- 
tributed winding, and is of the multi-tooth type of construction. 
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These machines are mostly built for low potentials, say 500 volts, 
as there are a number of crossings in the winding, as may be seen 
from Fig. 9. They are usually built with two or three slots per 
pole and phase ; that is, the number of slots is usually six to nine 
times the number of poles. The slots are open, and each has two 
rectangular conductors. They have a very low armature reaction 
so as to make it unnecessary to compound them, the total drop at 
full load being only avery few per cent. They are connected either 
4 or Y, depending upon the voltage required, and are generally 
used in connection with step-up transformers. 

As synchronous motors they are self-starting from rest; in 
starting they take а current two or three times that at full load, 
and start with moderate torque. Figs. 10 and 11 give the form of 
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E. M. F. curves of one of these machines, which it will be seen, are 
practically sine waves—at least within error of observation, the 
atest deviation amounting to only 2 per cent. 

The field characteristic of an ‘‘ А. P." machine of 75 kilowatt 
capacity is shown in Fig. 12. It will be observed that at full load 
the drop in potential at constant full-load field excitation is fully 
4 рег cent. The current at short circuit is about four times the 
full-load current. The maximum output is about twice the full- 
load power. This class cf machines has the advantage of better 
regulation, and of giving the sine fcrm of wave shape for long- 
distance transmissions. 

Monocyelic Mach ines. — Three-phase generators are preferably 
used in places where the power 1з mostly utilised by motors. For 
cases where the current is mainly used for lighting, the General 
Electric Company has devised what it calls the monocyclic system. 
A greatly unbalanced load on the three branches of the three-phase 
or other multiphase system will cause the potentials between the 
different phases to vary. Monocyclic generators were brought out 
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& year or two ago to solve the question of running motors from 
single-phase mains, thus enabling ыр: ңүл to be effected for 
the total output of the machines. The monocyclic generator is 
simply a single-phase generator with a slightly different armature, 
the monocyclic armature having a small winding, called the ‘‘teazer”’ 
winding, connected midway between the main coils. The object 
of this teaser winding is to supply an out-of-phase E. M.F. for use 
in starting and running motors only. This auxiliary winding 
. creates an E.M.F. displaced 90deg. from, and one fourth the mag- 
nitude of, the main E.M.F. as shown in the diagram. At no load 
cn the generator the value of the voltages between the outside of 
the teaser winding and the terminals of the main winding is there- 
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fore, say, 1,040 volta between the two main collector rings, and 580 
volts between either of tho two mains and the teaser (see Fig. 13). 
If the main line is loaded the induced E.M.F. is not in phase with 
the terminal E.M.F., but displaced a certain angle depending upon 
the self-inductance ; consequently the triangle of E. M. F. s, when 
the main line is loaded, is something like what is shown in Fig. 14, 
where, however, the magnitudes of the phase displacements are 
exaggerated. If the main voltage is, say, 1,040, the voltage 
between the teaser and one of the mains is 060, and of the 
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The effect of loading the teaser line, that is, of putting induction 
motors on the monocycle generator is to decrease the teaser poton- 
tial and, on account of the self induction in the teaser circuit, to 
shift it; so that the triangle representing the E.M.F.’s at the 
terminals of the collector rings of the machines when the machine is 
supplying power as well as light, is something like that shown in 
Fig. 15. A discussion of the advantage of these changes of the 
phase relations will be given later when discussing induction motors 
operated on the monocyclic system. To run induction motora 
from a monocyclic generator, the E.M.F.'s generated by the 


machine are transformed to three other E. M.F.'s of approximately 
three-phase relation, it being, however, unessential to have the 
three-phase condition. Two-phase, or, in fact, any multiphase 
condition of E. M.F.'s can be got іп a similar manner аз the three- 
phase relation. To get three-phase E. M.F.'s two transformers are 
used. These have the primaries connected in series across the 
mains, and the secondaries reversed in their relation one to the 
other. The common terminal of the primaries is connected to the 
teaser line, and the three secondaries go to the motor terminals. 
Since the primaries of the two transformers are connected in 
Series and the secondaries in multiple, the currents in two of the 
secondaries are smaller than in the third. The teaser wire of the 
primary practically carries only & magnetising current. 

The proper sizes of the main and teaser wire may be approxi- 
mately determined by the following method :—The main lines are 
calculated as for a regular, simple alternating-current system, 
taking, of course, not only the resistance but also the reactance of 
the line into account. Then the teaser-wire is made of such a 
cross-section that its ratio to the cross-section of the main wire is 
the same as the ratio of the total motor load to the total load of the 
maohine. 

The mains leading to each motor should be calculated asif the 
entire power of the motor were supplied through them only, and 
the teaser made of the same size. This method gives a cross- 
section somewhat too large, but one at least simple to calculate and 
safe. For the secondary wiring the total output of the induction 
motor should be figured as supplied by two single-phase mains with 
а common return ; thatis, one wire—that leading from the common 
connection of the transformers—should be made 50 per cent. 
larger than either of the other two, and the latter of such a cross- 
section as to carry jointly the total motor-power as a single-phase 
current. І 

All of the above machines—the simple alternators, the three-phase 
and the monocyclic machines—are usually built with revolviog 
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armature and stationary field. In special cases, as for very high 
voltages or very large currents, the machines are built with station- 
ary armature and revolving field. In the latter case the field is 
inside, the armature outside. 

Calculation of Lines.—In the continuous-current system the drop 
and the loss in the line may be readily obtained by simply multi- 
plying the current and the square of the current, respectively, by 
the resistance: In the case of alternating-currents the matter is 
not so simple, since the drop is not only due to ohmic resistance, 
but also to the reactance. The resistance is practically the same 
whether the line be supplied with alternating or continuous cur- 
rent, but the reactance, which is zero when continuous currents are 
employed, has always a value in alternating-current systems. The 
reactance depends upon the frequency and the inductance, and is 
expressed by the following equation: S=2x NL, where N is the 
frequency or the number of complete cycles per second, and L the 
coefficient of self-induction, or more properly, the inductance. This 
latter quantity depends upon the size of the wire and the distance 
between the conductors, and can be calculated for any given condi- 
tion. The influence of reactance is very prominent when using 
heavy copper conductors in the lines. For instance, the reactance 
of No. 0000 B. and S. wire is 2:5 times its resistance, but with a 
No. 8 wire the reactance is but one-quarter of the resistance. This 
illustrates the advantage to be gained by the use in multiple of as 
many small conductors as possible instead of a single conductor. 
The reactance, as stated above, may be readily calculated for any 
given set of conditions, or may be obtained from several tables 
which have been published. Knowing the resistance and reactance, 
the drop due to each may be obtained, by simply multiplying each 
by the current. The impedance drop is the square root of the 
square of the ohmic drop plus the square of the reactive drop, or 


Е = cnc, when s is the reactance, The loss in the line depends 
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upon the resistance, and is expressed by C?R. The reactance, being 
in quadrature with the current, does not represent a loss in power. 
To make a complete and exact calculation of the conditions of 
current and E.M.F.'s in a long line is a complicated problem 
but in general, very good approximate results may be obtaine 
by several methods. Fhe following is an example of the applica- 
tion of one of these methods. We will calculate a line suitable 
for supplying a 1,000-kilowatt three-phase power transmission with 
a distance of 10 miles, and at a difference of potential of 10,000 
volts, employing 60 cycles per second. We will assume that 
the power factor of the load, which may consist of induction or 
synchronous motors and lights, is 90 per cent., or, in other words, 
the energy consumed is 90 per cent. of the total watts transmitted. 
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We will fur.her assumo that the step-up and step-down trans- 
formers each have a hysteresis loss of 1$ per cent., that tho copper 
loss in each is 4 of 1 per cent., that the magnetising current is 
4 per cent., aud that the reactance drop is4 percent. Further, that 
the total loss in the power transmitted is to be 10 percent. Since 
the total hysteresis and copper losses in the two transformers is 4 
per cent., the loss in the line will be 6 per cent. The difference of 
potential at the generator between any two conductors will be 
10,000 _ 

% 5, 775 volts, Corsequently the energy current for each 
^ 

phase, that is, in each conductor, will be 58 amperes, since each phase 
is to supply 333 kilowatts. As 6 per cent. of the total volts is about 


all- 


Fic. 14, Ftc. 15. Fia. 16. 


350 volts, the C R drop will be 350 volts. 
90 per cent., the total ourrcnt in each conductor will be 25 =64 


With a power factor of 


amperes. It follows that einc» C R 350 volts, R=——=54 ohms, 


64 

or, since the line is to be 10 miles long, 0°54 ohms per mile. The 
resistance per mile of a No. 0 B. and S. wire is 0:018 ohms, and 
this, therefore, will be about the proper size to suit our conditions. 
The reactance of No. 0 wire, at 60 cycles per second, is seven-tenths 
of an ohm per mile, or seven ohms in this particular case. The C S 
drop, that is, the drop due to reactance, із 7 х 64=448 volta, or 
about 8 per cent. of the total voltage betweon two conductors. The 
energy voltage consumed in the two conductors is twice one-half 
of 1 per cent., or 1 per cent. As the energy volts consumed in the 
line 18 6 per cent.. the total drop in the energy voltage will be 7 per 


cent. The voltage consumed by the reactance in the step-up and 

step-down transformers will be twice four, or 8 per ceht., and the 
reactive voltage consumed in the line, as calculated, is 8 per cent., 

and consequently the total reactance drop will be 16 per cent. 

The energy current loss in each transformer, due to hysterosis, 
will be 1j per cent., or for the two, 3 per cent. "The wattless or 
magnetising current in the two transformers is 8 per cent. The 
percentage of the wattless current in the load, since the power 


factor is 90 per cent., will be 1—0-90°=44 per cent. Conse- 
quently at the generator the energy current is 90 3— 93 per cent., 
and the wattless current is 44+8=52 per cent., and consequently 


the total current is 922 52 106·5 per cent. of the current at 
the secondary terminals of the step-down transformer. Therefore 
the current at the рел: is 6 per cent. larger than the current 
at the receiving end. 

The energy voltage at the generator will be 90 per cent., which 
represents the power of the load, plus 1 per cent , which represents 
the ohmic drop in the two transformers, plus 6 per cent., which 
represents the ohmic drop in the line, giving a total of 90+6+1 
=97 volts. The idle volts ‘are 44 per cent., corresponding to the 
idle voltage of the load, 8 per cent. due to the reactive drop in the 
line, and 8 per cent. due to the reactive drop in the transformers, 
giving a total of 60 volta. Therefore the voltage at the generator 
is \/972 + 602=114 volte. The voltage at the generator has there- 
fore to be 14 per cent. larger than the voltage at the receiving end. 
consequently the total volt amperes per phase at the generator will 
be 114 times 106:5, or 121 per cent., giving a power factor of only 
82 per cent. 

If the charging current of the line is to be taken into considera- 
tion, it being about 90deg. ahead of the impressed E.M.F., has to 
be subtracted from the wattless current due to reactance, which is 
about 90deg. behind the E.M.F. In this particular case the 
charging current is 0:17 amperes per mile, or 1'7 amperes in this 
line, which is 10 miles long, or, in other words, it is equal to 3 per 
cent, of the total current. The total actual idle current flowing in 
these lines is therefore not 52 per cent., but 52 -3=49 per cent. 
The total current will be 93-2 ＋ 42-2 105 per cent. instead of 
106 5 per cent., as before found. 

Jt is stated by the experts employed by the General Electric 
Company tkat transformers supplied with sine wave and non-sine 
wave E. M. F. 's give widely differing core losses. From actual tests 
it has been found that the difference in loss may amount to as much 
as 10 per cent. This depends upon the character of the flat topped 
wave. Sincethe maximum value of the flit wave is less than the 
maximum value of the sine wave of magnetisation corresponding to 
a sine wave-shaped E.M.F. and since the core loss depends upon 
the maximum magnetisation, the core loss is less with a flat wave 
than with a sine wave. 


Parallel Running of Alternators.—The fact that it is the common 
practice both in this country and in Europe, to run alternators in 
parallel, leaves no doubt as to its feasibility, but naturally some 
types of machines are better adapted to this purpose than others. 
The smooth core machines are in some respects not as good as the 
iron clad, owing to the fact that a slight variation in the field excita- 
tion of one of the machines causes a very large cross current to flow 
between the two, thus loading them up with idle current. Further, 
if the machines are not completely in synchronism when thrown 
together, an exceedingly large cross current will flow when closing 
the switch. A machine having a very high self-induction is not 
suitable, as it will not allow a sychronising current to flow betweea 
the machines. Consequently the best sychronous motors or gene- 
rators for parallel running, considered from a commercial standpoint, 
should have a moderate self-induction, that is, be of the ironclad 
type, and have a comparatively small armature reaction. The 
moment at which two single-phase alternato’s are in synchronism 
may be readily determined by connecting the secondaries of two 
transformers in series with one or more lamps, the primaries being 
each connected to one machine. Synchronism will occur when the 
lamps no longer glow. | 

In sychronizing Eee Sema care must be taken to have all three 
phases in sychronism. The safest and simplest method of deter- 
mining this is to place in series with each pair of legs a series lamp 
bank, and see when all three banks are dull. When th's is the case 
the machines may be thrown in multiple. 

When the potential employed is high ib better to use trans- 
formers. If the machines are self-compounding it is not sufficient 
to have only the mains of the machines connected in multiple, but 
also to have the series windings connected in multiple. 

This can be done as shown in Fig. 17. If the commutator is put 
on to but one leg, great care must be taken in order to synchronise 
correctly, so that not only the three phases are synchronised, but 
also those two particular phases which have the commutators may 
be thrown together. 

Uubalancing of Alternators. —A drawback in the polyphase dis- 
tribution is the possibility of unbalancing the different ‘circuits. 
Although this disadvantage is very much less marked than supposed 
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it does occur, but with reasonable care in the installation it will be 
hardly noticeable if the machines regulate well. It is impracti- 
cable to give any definite figures about the magnitude of this 
unbalancing, as it depends upon the type of machines used, the 
condition of the line, &c. To feel sure that no unbalancing will 
occur, it may prove desirable to follow the rule of distributing the 
load with the same care as in the Edison three-wire system, and no 
noticeable unbalancing will take place. In the monocycle system 
no unbalancing is noticeable, since all the load is on the same 
circuit, and this circuit is the only circuit on the machine. Un- 
balancing, however, whatever be the system, does not have a very 
serious influence on the potentials. 

Measuring of Alternating-Current Power.—In the single-phase 
system the power supplied by a generator can readily be measured 
by means of a wattmeter having the current coil in one line and 
the potential coil between the lines. The total watts supplied by 
the generator are then directly read. The apparent output is the 
product of the current and the potential; the power factor of a 
single phase system is then found by dividing the wattmeter read- 
ings by the product of volts and amperes. | 

The power may be determined about as readily in the three-phase 
system as in the single phase. The first method that suggests itself 
is to employ three wattmeters, each having the current coil in one 


of the lines, and a potential coil connected between the three single 
phases. This method gives the full power, but since all alternators 
do not have the Y connection (which is necessary to give common 
connection) this method cannot always be used. Furthermore, it 
introduces the use of three wattmeters, which makes it rather com- 
plicated and expensive. 

. If the load is balanced in the three branches, the three watt- 
meters should read the same power, and consequently it would be 
necessary to use but one, and multiply the reading by 3. Another 
method of measuring the three-phase power is to use two watt- 
meters baving their current coils connected in two of the lines, and 
the potential coils between these respective lines and the third line 
as shown in Fig. 18. If the power factor of the machine is more 
than 50 per cent., the wattmetera will read positive. If the power 
factor is less than 50 per cent., one of the meters will give negative 
readings. To get positive readings, one of the leads will have to 
be reversed. The total watts will, in the first case, be the sum of 
the two rezdings, and in the second case the difference. Instead 
of using two independent wattmeters, one wattmeter would suffice 
if this is provided with two aymatures and two fields. 
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The third method of measuring the power is the use of an 
artificial neutral point. Three wattmeters have to be used if the 
load is unbalanced, and one wattmeter if the load is balanced. To 
get the artificial neutral points—that is, an artificial common 
connection—it is necessary to have three resistances connected 
together, each going from one of the lines, and of such magnitude 
that the total resistance of the three circuits (one including the 
resistance of the wattmeter) is equal. The total volt-amperes, 
that is the apparent power from the three-phaser is the product of 
the volts between the lines times the current in the lines times the 
/3—that is, 1:73 x volts x amperes. Consequently the power factor 

total watts 

173 x volts x amp. 

In the quarter-phase system the power can be measured with a 
wattmeter in each of the individual circuits, as shown in the case of 
the single-phase system. If the circuits are equally loaded the total 
power will be twice the power in one phase ; that is, twice the power 
that is read on one wattmeter, having a current coil in one of the 
lines, and a potential coil across the lines of the same phase. If the 
power is not equally distributed two wattmeters will have to be 
used. The total power is the sum of the two readings. The to'al 


volt-amperes, if the load is balanced, are twice the volts between 

the two mains of one phase times the current in that phase, or if 

the load is unbalanced the sum of the volts times amperes in each 
total volts 

total volt x amp. 

( To be continued. ) 


phase. The power factor is, as before, 


ELECTRIC TRAMWAYS AND TELEPHONIC 
DISTURBANCES. 


With reference to Dr. C. S. Du Riche Preller's article on 


“Electric Tramways and Telephonic Disturbances,” in The Elec- 
trician of January 10th, and Dr. V. Wietlisbach's article on the 
same subject in our issue of March 27th last, the Elektrotechnische 
Zeitschrift in its current issue makes some editorial remarks which 
may be of interest to our readers. The followiug is an abstract of 
our German contemporary's observations :— 

* The opinion that tramways with slide contacts disturb tele- 
phone circuits less than those with trolley contacte was expressed 
some months ago by Dr. C. S. Du Riche Preller in an article 
published in The Electrigian, in which he relates his observa- 
tions made on the lines at Zurich, Geneva, Bale, Mulhouse, 
Havre and Marseille. The contents of this article, however, 
shows clearly that there were no careful and thorough investi- 
gations, all the different tests being made in a very superficial 
way, which, in a case where important material interests are in 
question, must be strongly condemned. For this reason we 
abstained at the time from making any reference to the article, 
the author of which, however, received a sharp retort from Mr. 
E. Kolben in a letter to The Electrician. However, finding ia 
Dr. V. Wietlisbach's article the same opinion expressed—namely, 


that trolley lines cause greater disturbances than tramways with 


slide contac!s—we inquired, first of all, of the author of the article 
whether he based his opinions on Dr. Du Riche Preller's investiga- 
tions, or whether he had arrived at the same results independently. 
To this Dr. Wietlisbach answered that the latter was the case, and 
that his investigations date further back than Dr. Du Riche 
Preller’s. He further writes:—*''It is now quite certain that 
all trolley lines do not produce the same amount of noise, 
as is shown, for instance, by the tramline at St. Moritz, 
which was constructed by Schuckert and Co., and which has 
given rise to very little telephonic disturbance. There is no 
doubt that a great difference exists in the telephonic disturbances 
caused by the different tramways, but the cause of it is not exactly 
known to me. The discovery of the real cause is rendered the more 
difficult since tramway companies will not permit conclusive experi- 
ments to be carried out on theirlines." Undoubtedly the remarks 
of Dr. Wietlisbach in his article with regard to the elastic oscilla- 
tions of the trolley wire are to the point, but in spite of this we 
cannot share his opinion that the principal source of disturbance 
lies iu the contact of the collector and thetrolley wire. If this view 
werea correct one, thetoneof the noiseinthe telephone should change 
more markedly when the car passes curves than is the case, for the 
reason that the number of oscillations in the short sections of the 
trolley wire in the curve is different from those in the straight line. 
Instead of looking for the main cause of disturbance at the constant 
point of collector and trolley wire it appears to us obvious to 
ascribe it to the variations of the resistance between car wheels and 
rails. As is well known, the running of а car causes oscillations of 
high frequency in the rails and wheels, and the consequence is & 
corresponding variation of the resistance between wheel and rail. 
These variations of resistance will for obvious reasons, be far 
greater at curves than on the straight, without, however, acquiring 
a quicker succession. The increase of the noise in the telephone 
when a curve is passed is thus explained. In the same way the 
large difference in the disturbance caused by various systems, 
as mentioned by Dr. Wietlisbach, can be explained. The 
frequence and amplitude of the osc Пайопв of the rails depend 
upon the size and the foundation of the raile. With regard to these 
factors, however, there exist among the various tramways large 
differences, which must have some influence on the disturbances in 
question. The increase in the disturbances during the first few 
weeks of the working of a tramway is, upon this supposition, easily 
explained. In the newly-laid rails the tightly-fitting foundation 
has a damping effect upon the oscillations. Gradually, however, 
the rails become loose, the damping is reduced, and the cause of 
disturbance increased. If this increase is less noticed on lines with 
slide contacts than on a few trolley lines, the cause of it should be 

ut down to the accidental differences of the foundation, which, 
D over have nothing to do with the system of overhead construc- 
tion. 
Charlottenburg line, and find the correctness of the above opinion 
confirmed. The details of these experiments will be published in 
our next issue.” 


We made some experiments a few days ago on the Berlin- 
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" AMERICAN NOTES. CORRESPONDENCE. 

(FROM OUR OWN CORRESPONDENT.) m — 
New Yonx, April 17, 1996, THE MELBOURNE ад ELECTRIC LIGHT 


The National Electric Light Association Electrical Exhibi- 
tion —The Exhibition which will be held in New York in con- 
nection with the annual meeting of the National Electric Light 
Association, promises to be one of the most successful exhibi- 
tions of this character that has ever been held, and second 
only to the great electrical display at the World’s Fair at 
Chicago in 1893. Great interest is being taken in the matter, 
and the individual exhibits will be many and of an extremely 
interesting nature. Governor Morton, of New York State, 
will start the machinery in motion by closing a circuit with 
the same golden key that was used for the same purpose at 
the World’s Fair by President Cleveland. It is proposed that 
when Governor Morton closes the circuit and starts the power 
machinery, he shall, by the same act, close a circuit from New 
York to San Francisco and back. Another interesting feature 
of the Exhibition will be the proposed transmission of electric 
current from the Niagara Falls power plant to New York, 
which current will operate Tesla two-phase apparatus in the 
Exhibition building. It is intended to further extend this 
idea by using long-distance telephones for the purpose of 
transmitting to New York the noise of Niagara Falls, thus 
heightening the realistic effect. Mr. Stillwell, of the Westing- 
house Company, goes a step further, and proposes to deliver 
some of the Niagara Falls current to condensers for the pur- 
pose of transmitting signals through some of the Atlantic 
cables to England and Europe. If the latter idea is carried 
out, therefore, it is probable that our friends in London may 
receive telegrams transmitted across the ocean by some of the 
transformed power of Niagara Falls. At this Exhibition Mr. 
Edison will make a great display. 


The Application of Blectrlc Power to Textile Industries.— 
Àn interesting application of electricity has recently been 
made by the General Electric Company in the mills of W. J. 
Dickey and Son, Baltimore, Md. A horizontal water-wheel 
is belted to two 90 н.р. moderate-speed generators, and the 
current is transmitted about 200/6. to the third story of the 
woollen mill, where it is to be used to operate motors and 
furnish light. "There are in this plant 86 60in. woollen cards 
and four mules are to be placed, the cards being arranged in 
three rows, 12 in each row, with a line of shafting for each row. 
T wo of these line shafts will be operated by two 25 н.р. slow- 
speed motors, and for the operation of the mules a 20 н.р. 
moderate-speed motor will be connected to tho shafting. 


Municipal Ownership of Electric Plants.—It is proposed 
that the National Department of Labour and the Bureaus of 
Labour Statistics in the several states of the Union should 
take up as a subject for joint investigation municipal owner- 
ship of gas and electric light plants. Every electric and gas 
lighting plant in the United States which is owned by a 
municipality will be reported upon, and a sufficient number of 
private establishments will be included to afford a basis of 
comparison between the two classes of stations. 


An Electric Yacht.—Mr. John Jacob Astor is having an 
electric auxiliary yacht built at Nyack-on-the Hudson. The 
boat will be 72ft. long, 12ft. wide, and with a draught of 4ft. 
She will be fitted with twin screws, which will be driven by 
electric motors. The two motors will aggregate 50 n.»., and 
will derive their power from 480 cells of storage battery placed 
underneath the cabin floors. The motors will also be located 
under the floor, this arrangement giving the owner use of the 
entire space in the cabin. It is calculated that the yacht will 
be capable of developing a speed of 16 miles an hour. The 
craft will, it is needless to add, be handsomely fitted out. 


The Oost of Building an Electric Locomotive.—By a curious 
coincidence, says the Electrical World of New York, the new 
Westinghouse-Baldwin locomotive weighs 160,00010, and cost 
$10,000, which is just 10 cents a pound. : 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your issue dated January 31st you refer to the 
Melbourne City Electric Light Station in a manner which 
calls for a few remarks from me, which I trust you will be good 
enough to publish. | 

In Great Britain there is no station erected solely for street 
arc lighting of the capacity of the Melbourne plant, and, if 
there were one, I should like to know from you what design 
would have been adopted in the year 1891, when the Melbourne 
plant was designed. If you say that small unit engines 
coupled direct to dynamos of 50 arc light capacity each would 
have been etonomical, your opinion would be contrary to that 
of most of the engineers in America and on the Continent who 
have had experience in that class of station. 

In Milan, which I visited in 1892, the engineer of the arc 
station of similar capacity to the Melbourne one, informed me 
that he was throwing out the high-speed engines then 
employed and installing instead four compound condensing 
engines of 800 т.н.р. to drive by countershaft the Thomson- 
Houston dynamos in use, and by that change he hoped to save 
60 per cent. in the coal bill as well as a large saving in oil and 
other expenses. The first of these engines I saw in course of 
erection. 

In America I can refer you to several arc plants which had 
in 1892 been quite recently erected and were identical in many 
ways with the one now in Melbourne. They were situated at 
Worcester, Mass.; Boston, Mass.; Chicago (three stations); 
Pawtucket, R.I. | 

From extended tests of the coal consumption at the 
Melbourne station I find that the coal per unit generated is 
5:8lb., which compares very favourably with the Board of 
Trade returns from electric lighting stations in 1894, which, 
according to Prof. Unwin, taking only the largest and best 
stations, the consumption of coal varies in different cases from 
Т1. to 191b. per unit of electricity generated. The details of 
my tests above referred to I hope shortly to have the honour 
of forwarding to the Institution of Civil Engineers. 

The cost of labour would be increased if the four large horse- 
power engines wero replaced by ten high-speed of lower 
power. At present the engine, countershafting and separate 
condensing machinery attendants consist only of one engine 
driver and two greasers. If less attendance than this would 
be required with the other systems I wou'd be very much 
surprised. 

As to breakdowns, we have now been running for over two 
years, and have never had a cessation of the lights for one 
second. The Council ordered the gas lamp standards to be 
dismantled the week after the electric light was switched on. 
Repairs have been very slight, a fitter and a boy maintaining 
the whole plant in the station in thorough repair. Аз far as 
defects in the. plant are concerned, including the 20 are 
dynamos, only one hot bearing is the record for the two years. 

If you, Mr. Editor, can mention a parallel case in which 
the Council of a city of 4,700 acres has entirely replaced the 
gas with arc and series incandescent lamps, where the whole 
cost of maintenance of the new light, including 4 per cent. 
interest on capital and 73 per cent. depreciation, is below the 
previous cost of gas lighting, I shall be pleased to hear of it. 

In a letter by Mr. Pardoe, published in a subsequent issue of 
your esteemed journal, a gentleman I do not remember meeting, 
but who kindly defends the system adopted, refers to the only 
plant in Australia he knows of in whieh the dynamos and 
engines are direct coupled, viz., the Hotel Metropole, Sydney. 
I may say I had the pleasure of installing that plant imme- 
diately after my arrival from the old country in 1889. I 
admit that the best system for incandescent lighting where 
the dynamo units ean be obtained of larger capacity is that 
in which the engine and dyram) are direct coupled, especially 
when the load is a varying one, but where the load is con- 
stant and only small are dynamo units are available, and 
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when water is convenient for condensing purposes, then by all 
means erect slow-speed compound or triple-expansion con- 
densing engines, even if one has to use your béte noire а 
countershaft. 

In conclusion, I would point out that had I desired to erect 
high-speed engines there would have been serious opposition 
by the ratepayers to the importing of them from home, as I 
would not be able to recommend their construction in the 
colony; a payment of 85 per cent. duty would also be a 
в rious consideration. 

The steam plant, although practically all manufactured in 
the colony, excepting the tubes and staggered headers for the 
boilers, is a credit to colonial engineering, but I am certain I 
would not be able to say that of the engines I would require 
for direct driving, the engine makers out here having no 
experience with that class. 

І can only add that if I were asked to design a station for 
the same purpose as the Melbourne plant, with the same 
systems only then available and circumstaaces the same, І 
could not improve on the Melbourne plant.— Yours, &c., 

A. J. Arnot, A. M. Inst. C. E., 


Electrical Engineer's Office, City Electrical Engineer. 
Town Hall, Melbourne, March 10, 1896. 


RONTGEN RAYS. 
Т0 THE EDITOR OF THE ELECTRICIAN. 


Sin: It would be better, in these days, not to add too 
quickly to the sea of unclassified new results with the Róntgen 
radiation; but the following observation is communicated in 
the hope that it may prove of practical value in the use of 
Jackson tubes. | 

Convincing experiment has shown that reversing the current 
in а focussing tube improves it for its normal working after 
* fatiguing” has set in. 

I am aware that this is in direct opposition to the instruc- 
tions accompanying Newton's expensive little toy, and I hasten 
to add that the reverse current used should be comparatively 
weak. 


Of late there has been some discussion as to the localisation 
of air layers, the improvement of the vacuum with use 
and the beneficial effect of heating the fatigued tube. It has 
therefore seemed that the revival due to reverse current is 
caused by the generation of heat in some particular part. If 
one could hold the fanciful idea that the air molecules were, 
by continued use, driven to a part of the tube where they 
remained sticking—then it would be a convenient hypothesis 
to assume that the reversal drove them back. But Tesla’s 
statements regarding the unwelcome tmprovement of a long- 
used vacuum due to actual loss of air from the tube oppose 
the said fanciful idea. 

It then occurs to one that a surface fatiguing of the 
platinum leaf may come in. The writer is, therefore, about to 
try the effect of leaving a current-flow in the platinum during 
the action of the tube. 

The above figure explains itself. Uni-directional current 
rushes could be sent through S, and thus subject Pt to the 
conditions referred to.—Yours, &c., JAMES Mark DanR.. 


LEGAL INTELLIGENCE. 


—— dii 
E'ectric Oonstruction Corporation v. South Staffordshire 
Tramways Company. 

This case came before Mr. Justice Romer in the Chancery Division on 
Saturday last, when | 

Mr. EVE, Q.C., in opening the case, said that the action was brought for 
the payment of sums of money due under an agreement centered into 
between the plaintiffs (the reconstructed Electric Construction Company) 
and the defendant Company in February, 1892. There had been a defence 
and several amended defences put in, but the iast defence came to this, 
that the agreement was, under the circumstances, to tainted with fraud 
that the Court would not enforce specific performance. In their counter- 
claim the defendants eet up that the agreement was not binding on them, 
and asked for rescission, other relief and damages. So far as the plaintiffs 
were concerned there was the admitted agreement and the execution, and 
one might rest there and leave the defendants to make out their counter- 
claim, but that would be obviously inconvenient, seeing that several persons 
who would be called as witnesses were accused of fraud, and, there- 
fore, it was necessary to go into the matter and see what the agree- 
ment realy was. The defendant Company was incorporated under 
& special Áct passed in 1889. and were the successors of a limited company, 
which was incorporated in the eighties for the purpose of acquiring the 
benefit of certain Provisional Orders for the construction of tramways in 
Staffordshire and their maintenance, Under the Provisional Ordera the 
tramways were made in 1883. The originai idea was that some sections 
of the tramways should be worked by horae power aud other sections by 
steam power. In 1888, after two years wo:king by steam, the local autho- 
rities in the districts served by the tramways intimated they could no 
longer grant the licences for the working of the sections worked by steam 
unless the whole working plant and mode of working was altered. There 
was no doubt, therefore, that as early as 1888 the Company was told they 
must get some other system. Under these circumstances the limited 
company, which had raised all the money it possibly could, was at a loss 
to know what to do, and it was considered necessary or desirable that the 
limited company should be dissolved, and a statutory company should be 
formed fur the purpose of acquiring the assets and liabilities of the limited 
company, and that, if possible, some other means of working should be devised. 
A Bill was accordingly formulated and passed in Parliament. The Com- 
pany being face to face with the fact that the permanent way was out of 
order, their engines of antiquated construction, and there being difficulties 
in the way of the weight of the cars, had to set about seeing what form of 
motive power they should substitute for the steam power. At this time 
there had been introduced a system of working tramways by means of 
overhead electrical appliances, and on October 17, 1889, it was agreed to 
invite tenders for the supply of traction power and maintenance. In May, 
1839, a company was registered for the purpose of introducing the system 
of electrical working into this country, and that was the plaintiff com- 
pany in this action. This company was formed with a capital of half 
a million sterling in 50,000 shares of £10 each. Mr. Joseph Smith, 
who subsequently changed his name to Ebbsmith, was the Managing 
Director. Previous to 1888 Mr. Ebb:mith was a member of a firm of 
solicitors acting for the South Staffordshire Company. and he was the 
person who engineered the Bill through Parliament. Ihe works director 
was Mr. Thomas Parker, and the engineering adviser of the Company was 
Mr. Carruthers Wain. Ву one of the amended defences it was supported 
that this Company was got up for the purpose of foisting the undertaking 
on the defendant Company or to bleed the detendant Company in the 
matter of the traction part of the undertaking. One of the equities relied 
upon against the plaintiff Company was that Mr. Spencer Balfour and Mr. 
Carruthers Wain were founders of the Company. The Company was 
floated, and ultimately the agreement of February, 1892, was made. In 
March, 1895, the plaintiffs, under a clause in the agreement, elected to 
determine, and if the notices given were valid then the plaintiffs were 
entitled to the sums they sued for and a declaration that they were 
entitled to determine the agreement. 

His LORDSHIP asked if the defendant Comp:ny had been wound up. 

Mr. EVE replied that it had not. When the petition came on the 
petitioners were paid off upon an undertanding that the matter should be 
raised in an action. 

His LORDSHIP said that in hia opinion if the plaintiffs were so greatly 
interested it would have been to {Бег advantage to carry on the business. 

Sir Е. LOCKWOOD, Q.C., for the defendan:s, said that he had already 
made an offer, and he thought tkere ought to be some modus viven:li that 
would put an end to the action. 

At this juncture a consultation took place between the counsel engaged 
with a view to a eettlement, but it was found impossible to come to an 
arrangement, and the hearing of the case was thercfore continued. 

Mr. EVE, read the remainder of the correspondence which had 
passed between the parties, at thc conclusion of which the learned counsel 
said that the plaintitfs case was this. Here was an agreement which was 
entered into from the beginning by two parties who were at arm's length. 
From the correspondence it looked as if both parties had been trying to 
make the best bargain they could for their respective Companies, and there 
was no suggestion of mala fides or over-reaching in respect of that. Under 
all the circumstances the plaintiffs claimed that they were entitled to 
recover the sums properly paid to them under tbe contract, having regard 
to the events that had happened. The difficulty that had weighel with 
him was that, suppose this contract was put an end to, the plaintiffs would 
still be entitled to be paid for the work done by them, which would amount 
to considerably more than the sum sued for. 

His LORDSHIP here offered his assistance towards & settlement, but 
unavailingly. He asked Mr. Eve what relief he sought 


THE ELECTRICIAN, MAY 1, 1896. 


25 


Mr. EVE replied that he asked for an account of what was due in 
respect of the mileage during the working of the tramways ; that they 
were entitled to determine the contraot ; that they were no longer bound 
by clause 8 of the contract, which provided that for a period of five years 
they should manage the work, and inasmuch as the mileage for five years 
on 250,С00 was a portion of the price payable to the plaintiffs, and by 
reason of the determination of the contract they were not able to receive 
that price, they asked for the difference between the actual mileage run 
and the minimum mileage in five years, namely, £13,186, being 44d. per 
mile. The defendant's answer to that was that the agreement was over- 
reaching and ought to be set aside, in respect to which they counter-c'aimed. 

Evidence was then called in support of the plaintiffs’ case. 

Mr. JOHN I. COURTENAY, a Director of the plaintiff Company and 
formerly a Director of one of the companies which the plaintiff Company 
was formed to take over, said he was always opposed to the contract in 
question, as it was & lock-up of capital and the South Staffordshire Com- 
pany bad no money, though he was always deairous of making use of the 
patents they bad in order to show what could be done for electric traction 
іо this country. Jabez Spencer Balfour and Ebbsmith were promoters of 
the plaintiff Company, and Ebbsmith was a strong supporter of the con- 
tract. Mr. Parker, the engineer, was in favour of the contract, and witness 
was eventually won over because it was proposed to issue debentures. It 


was not true that the details of the contract were discussed and arranged 


between Mr. Ebbsmith as Managiog Director of the plaintiff Company and 
Mr. Wain on behalf of the defendant Company. The preliminaries were 
so discussed and arranged, but the details were gone into by the Board. 
He regarded the contract as an advantageous one for the South Stafford- 
shire Company, but he would not say they could not have survived with- 
out it. He had read a report of a trial in which it was said that Ebbsmith 
and Wain had fraudulently conspired against the South Staffordshire Com- 
pany. After Ebbemith ceased to be Managing Director of the Company, 
he had no more authority for a contract than an ordinary director had. 
With regard to the debentures, it was not anticipated from the first that 
they would find their way into Mr. Ebbsmith's possession, but ultimately 
they did do so. The reason he was apprehensive that the defendant Com- 
pany could not carry out the contract was that they had no capital, and it 
meant the locking up of such capital as there was. 

Mr. ALFRED DICKINSON said that in 1883 tramways then existing 
were worked by steam and horse-power. In 1889 complaints were made 
by the local authorities respecting the permanent way, and consequently 
in June, 1891, he went to America, at the instance of the defendant Com- 
pany, to inquire into the electric traction syatems of that country, and he 
reported in favour of its adoption by the defendant Company. He had left 
the defendant Company, and was now in the employ of the plaintiff Com- 
pany at а salary of £300 а year. The Dickinson Appliance Company was 
formed for financing aud working patents witness had invented. Mr. 
Ebbsmith was practically that Company. Не knew nothing of the trans- 
actions between Ebbsmith and that Company at the time, but had since 
learned that Ebbsmith sold the patents to the Company for a greatly 
enhanced price. Witness knew of the result of the trial before the Lord 
Chief Justice. 

Mr. JAMES GRAY, secretary to the plaintiff Company, produced the 
books of the Company, and gave evidence as to their contents, after which 

Sir F. LOCKWOOD, for the defence, said that his contention would be 
that in the negotiations which led up to the contract of February 26, 1892, 
the interests of the South Staffordshire Company were betrayed and the 
interests of the plaintiff Company ignored. The view he presented to the 
Court was that so far as the plaintiff and the defendant companies were 
concerned tbe beneficial nature of this contract to either of them was 
absolutely iguored, and the ouly object was to capture the South Stafford- 
shire Tramways Company and its advantageous concessions. In the 
negotiations for the contract between the parties the interests of the 
Tramways Company were not only betrayed by those who were representing 
it, but the interests of the plaintiff company were entrusted to one who 
knew perfectly well how the South Staffordshire Company was being 
treated. The position of the plaintiff Company, he took it, was this: so far 
as its directors were concerned they should have employed as their agent 
a person who was perfectly coguisant of the fraud which was being prac- 
tisel on the South Staffordshire. Company, it might be they could not be 
held responsible in damages in respect of the fraud of their agent, but it was 
perfectly clear they could not avail themselves of any contract entered into 
under euch circumstances. He admitted that he had to satisfy the Court 
that Mr. Ebbsmith in this matter was the accredited agent of the plaintiff 
Company. It had been clearly proved in another action that Ebbsmith 
had maucuvred the affair of ths South Staffordshire Company for his own 
benefit, and this had gone on for some years, when Ebbsmith conceived 
the idea that it would be a good thing to obtain powers to use electricity 
ал а motive power for the tramways. The necessary Parliamentary 
sanction was accordingly obtained. The assistance of Jabez Balfour was 
then sought by Ebbsmith, and they, between them, promoted the Electric 
Construction Company, and the first matter to come before the Board was 
the contract now in question. He therefore submitted that if he fixed 
Mr. Ebbemith as the agent of the plaintiff Company he would be entitled 
to real the pleadings and the judgment in the action before the Lord Chief 
Justice referred to. 

llis LORDSHIP said he would admit that evidence de benc сазе. 

Sir F. LOCKWOOD submitted that if he established that the contract 
was oppressive, and that the Tramways Company could not survive under 
it, then the plaintiff Company must fail, and he was entitled to reaciasion 
of the contract. 

The judgment and evidence in the former trial was then put in and rcad. 

Evidence woes then called for the defence. 

Mr. THOS. PARKER said he was an unwilling witness He was works 
director of the plaintiff corporation. His opinion was that the cost of the 
construction of the works would be £24,000. The tramway lines had been 


constructed by himself and his staff, and he had frequently inspected the 
lines. Before the execution of the contract he prepared and sent a specifi- 
cation to Mr. Ebbsmith. He was introduced to Mr. Jaber Balfour in 
London, but not by Mr. Ebbsmith. His орісіоп was that if the South 
Staffordshire Company had to pay 9d. per mile for the working of the 
Company it would not survive, He expressed that opinion to Mr. Ebb- 
smith and other Directors of the Company. After he left the plaintiff 
Company ‘he started a company called Thomas Parker (Limited). The 
plaintiff Company offered to pay him £1,0C0 а year to remain with them, 
and also to allow him to carry on a private company. Considering he was 
а servant of the Board, he spoke as strongly as he could against the contract. 
At the time the contract was carried out he was works director. He did 
not consider the cost price as taken from the books was accurately given, 
his impression being that the cost wasat least one-third more. In January, 
1884, several of the directors desired him to continue as works manager, and 
when he refused he was requested to remain in the employ of the plaintiff 
Company as consulting engineer at a salary of £1,000 a year. He gave 
notice to the Company on February 17, 1894, that he should leave their 
employ at the termination of his agreement on May 30, 1894, and on 
April 9th he wrote asking that the employment might cease forthwith. 

Mr. EVE said this evidence rendered it necessary that he should call the 
directors of the Company, as his information was that witness bad never 
given any intimation to leave until he wrote the letter of February 14, 1894, 
and that, instead of requesting him to continue in the service of the Com- 
pany, it was desired that his engagement should terminate before the end 
of the agreement. 

Sir Е. LOCKWOOD said he should oppose any application to call 
witnesses after the plaintiffs had closed their case, particularly as he put 
to Mr. Courtenay the question whether it was not the fact that Mr. Parker 
informed him of his belief that the contract was of such an onerous 
nature that it would be impossible for the defendant Company to survive 
it. The allegation against Mr. Parker was that he was a dismissed servant 
of the Company, and was consequently prejudiced against the Company. 
It was not until now that he learned of the letter giving notice of the 
termination of Parker's agreement which was sent to the plaintiff Com. 
pany on February 14th. 

Mr. Justice ROMER said that he would coasider the application. 

Further evidence was then given, and the heariug was adjourned till 
to-day (Friday). : 


Oentral London Railway Oompany. 


In the London Sheriffs Court on Saturday an action was heard iu 
which tbe Kensington Woodhouse Park Syndicate endeavoured to obtain 
from the Central London Railway Company £28,000 as compensation for 
the compulsory acquisition of their estate at Shepherd's Bush. This is 
the action which has thrown such strange light upon the financial results 
of the exhibitions held of late yearaat Earl's Court, &c. The presentation 
of these statiatics proved effective against the excessive claim put forward 
in this action, and after a lengthy hearing the jury awarded £4,950 as 
full compensation. 


Von Buch v. Grant. 


In the London Sheriffs Court on Friday last Mr. Carl von Buch, 
described as “electrical engineer and company promoter,” sued Mr. 
C. N. Grant for slander. Plaintiff's counsel stated that the defendant 
described his client toa Mr. J. C. Mackenzie as a wrong un,“ in league with 
a gang of thieves, and one of the worst men in the City of London. 
Although the plaintiff bore a German name he was in reality an English- 
man. He was a graduate of Oxford, and carried on business as an electrical 
engineer. Even if the jury awarded £10,000 damages the plaintiff 
would not be able to sell his verdict for 6d., as the defendant was an 
undischarged bankrupt, and quite recently he had taken his paseage to 
Australia. - After hearing the evidence of the plaintiff and Mr. Mackenzie 


the jury awarded £100 damages. 


London Electric Supp'y Corporation (Limited) v. Prentice. 


On Wednesday, at the Westminster County Court, a claim was made by 
the plaintiff Corporation for £15 for breach of contract. A contract was 
signed by defendant for the plaintiffs to supply the electric light at 60, 
Park-street, W. After signing, defendant said he did so under & mis- 
apprehension, and the contract was not carried out. Plaintiffs now sued for 
£10 as loss of profit, £1 for three plans, and £4 for men’s time. 

Mr. PARKER, a clerk, said defendant, after signing the contract, said he 
did not want plaintiff Corporation but the Westminster Company to carry 
out the work. The plaintiff had to send plans to the County Council 
before they brought their mains into the street. They went on with the 
work after getting notice from defendant that he had signed the contract 
under a misapprehension. The Westminster Company were supplying the 
light to the former tenant of the house. Plaintiff Corporation La і an agree- 
ment with the Westminster Company “ not to try and steal each other's 
business.” 

The JUDGE: Why do you fight this? You all seem at croas purposes. 
You have an understanding with the Westminster Company not to take 
their streets, or whatever it is. If you recover anything it will not be 
more than £.0. I should think you might settle it during lunch time. 

The action was, however, not settled, and for the defence it was urged 
that plaintiffs’ canvasser brought tbe contract and defendant signed it 
under the belief that he was signing a contract with the Westminster 
Company to re-conneot, and that Company had now done the work. 

The Judge was of opinion the Westminster Company had acted as fairly 
as any company could, judging from correspondence and the evidence. 
Judgment would be for the defendant with costs. Defendant signed a 
contract under a misapprehension for the plaintiffs to put on the light. 
They had not done so, but the Westminster Company had. 
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Clarke v. Julius Sax and Oo, (Limited). 

This case came before the Court of Appeal on Friday last, being the 
appeal of Messrs. Julius Sax and Co. (Limited) from a decision of Mr. 
Justice North in the Chancery Division, refusing to rectify the register of 
designs by striking off design No. 206,807, registered by John C. Clarke, 
on tho ground that it was not novel, and that similar designs had been 
used before, the design consisting of a lamp used for an electric lamp to light 
shop windows. The case was reported in The Electrician of Feb. 14th last. 

Mr. VERNON SMITH, Q.C., for the appellants, said an action was 
originally brought by Mr. Clarke against Julius Sax and Co. (Limited) to 
restrain them from infringing on his design, upon which Messra. Julius 
Sax and Co. introduced their cross-notice of motion to rectify the register 
by striking it off. Mr. Justice North dismissed both motions, holding that 
the design was one which was entitled to be registered, and that Messrs. 
Julius Sax and Co. had not infringed it. Only one order was drawn up, 
and notice of appeal was served before that was done. The only matter to 
consider now was whether the design in question ought to remain cn the 
register, the contention of the appellants being that the design was not 
within Section 47 of the Act of 1883. 


At the conclusion of the argumenta of counsel their Lordshipa reserved 
judgment. 


Chadwick v. British Insulated Wire Company (Limited). 


At the St. Helens County Court, on Wednesday last, Samuel Tate 
Chadwick and his wife Barbara sued the British Insulated Wire Company 
for £50 compensation for injuries sustained by the female plaintiff through 
the alleged negligence of the defendants, For the plaintiffs it was stated 
that some time ago the defendants were laying electric light mains in St. 
Helens, and Mrs. Chadwick fell into an excavation and sustained injuries, 
both knees being hurt and bruised ; in addition, she had suffered a severe 
shock to the system, and had ineurred expenses for medical attendance, &c. 
On the case being called it was announced that the matter had been settled, 
the defendants paying £40 in settlement. 


— 


——— А 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Ca 
Price Lists, and similar matter should be sent early in the week.] 


TENDERS Invitep.—The vestry of Hammersmith require tenders 
for (a) supplying and laying high-pressure and low-pressure cables 
and pipes, (b) supplying and erecting arc lamps and lamp posts, (c) 
supplying and erecting transformers and sub-station equipment, (d) 
supplying and erecting a 5-ton overhead travelling crane. 
Specifications, &c., can be obtained of Mr. A. H. Preece, 39, 
Victoria-street, London, S.W., and tenders must be delivered at 
the vestry offices. 57, Fulham Palace-road, Hammersmith, by noon 
of Wednesday, May 27th. Mr. W. P. Cockburn is vestry clerk. 
Some further information is given in our advertisement columns. 


——— The Bray Town Council invite tenders for the supply 
and delivery of а 75-kilowatt steam alternator, a 200 н.р. Lancashire 
boiler, а 100 н.р. vertical high-speed engine, a fuel economiser, feed 
ump, &c. Tenders must be sent in to the Town Clerk (Mr. P. 
acDonnell, Town Hall, Bray, by the 18th inst. Some further 
information will be found in our advertisement columns. 


The Electric Light Committee of the County Borough 
of Oldham invite tenders for the supply of one 360 n.r. steam engine 
and dynamo. Tenders by May 12th. 


The Public Lighting Improvement Committee of St. 
Helier, Jersey, invite communications from persons wishing to 
establish a lighting station in that town for the supply of electric, 
gas, or other forms of light for both public and private purposes. 
Communications should besent to Mr. P. Baudains, Ecr. Constable, 
Town Hall, St. Helier, Jersey. 


— Tenders are required for the provision and fixing 
of electric bells, telephones, fire alarms, &c., at the Brook Fever 
Hospital, Shooter’s Hill, S.E., for the Metropolitan Asylums 
Board. Tenders by 2 p.m. on Wednesday, May 6th. 


The Electric Lighting Committee of the Coventry 
Corporation invite tenders for the supply and erection of (a) boilers 
and fittings, mechanical stokers and economiser, feed pump, «с. ; 
(Б) steam engine, alternator, oil filter, fittings, &c., steam, exhaust, 
feed, bluw-off, and sundry pipes, valves, &c. Tenders tothe Town 
Clerk, St. Mary’s Hall, Coventry, by May 12th. 


The Council of the City of Wakefield invite tenders 
for the construction and erection of an electricity generating 
station. Tenders to the Town Clerk, Town Hall, Wakefield, by 
the 13th inst. 

he General Direction of Roumanian Posts and Tele- 
graphs require tenders for the supply of 40 tons of galvanised 
iron wire and 10 tons of gilvanised steel wire. Tenders to the 
Direction at Bucharest, by the 12th inst. 


— The Sunderland Corporation require tenders for the 


extension of their electric supply station and also for an iron roof. 
Tenders by the 6th inst, 


TgNDERS INviTED.— The Telegraph Department of the South 
African Republic invite tenders for the supply of 10,000 insulators 
with supports. 5 pment &c., may be obtained from Messrs. 
Belinfante Bros., Paveljoensgracht, The Hague, Holland. Tenders 
to the Consul-General, 8, Doelenstraat, Amsterdam, by the 
15th inst. 


TENDERS ACCEPTED.—The Cardiff Town Council have received 
the following tenders for the supply of additional plant at their 
electricity generating station :— 


Engines and. Alternators. 


Type of Type of ЕГ ә И 

тте enti. 1 K. W. Speed. Price. 

S. Z. de Ferranti (Ltd.) 
(Aecenten) . l'erranti's Flywheel ; 300 200 23,950 
Ditto Belliss Do. 350 | 350 3,600 
ElectricConstruction Co. | Peache E.C.C 250 | 350 , 2495 

Ditto Pollitt and 
Wigzell Do. 500 | 127 2,970 
Ditto Belliss Do. 500 | 300 3,407 
Brush Company ......... Raworth Mordey 500 | 266 2668 
Crompton and Co... . .. | Peache Crompton | 500 2,770 
Brunton 
Ditto Willans Cromptou | 500 3,015 
Brunton 

Ditto Bellies Do, 300 .. , $,051 
Johnson and Phillips Do. J. and P. 300 300 3, 350 
Siemens Bros. and Co. Do. Siemens 300 | 4 3,360 
Ditto Wil'ans Do. 500 | 267 3, 740 

Easton, Anderson and 
Goolden............ seoce Corliss Patent 300 | 120 | 4,100 

Boilers. 
E. Danks (accepted) ) . -- | cy back marine......... | £767 10 0 
J. Thompson des Economie —  ........... ' 890 0 0 
Fraser and Sons. Dry back marine 974 0 0 
Q: Sinclair zee te i Do ............ £90 0 0 
Davey, Paxman and Со. ...... Io Economie 998 0 0 
Crompton and Со........... ......... | Do. ........... ' 1,028 0 0 
Tinkers (Limited) . Dry back marine 1.060 0 0 
Fleming and Ferguson Clyde xater tube patent 1,079 0 0 
Ditto obsessus Е ; 0 0 
Lindsay, Burnett and Co | Dry back marine 1100 0 0 
Hawksley, Wild and Co. . ......... Dos ы 1110 0 0 
Babcock and Wilcox (Ltd.)...... Water tube ............... 1,100 0 0 
Abbott and Coooooᷣ !:“... Dry back marine 1.150 0 0 
Electric Construction Co DSS 1,155 0 0 
К. Hornsby and Co | Dose ооа 1400 0 0 
John Brown and Со................... Scotch marine with patent 3,700 0 0 
draught, &c. 


— — ——M ——— —— — — — ee 


— — For the wiring of the Northern Polytechnic Institute 
seven tenders were received, and the lowest, that of Messrs. 
Russell and Lennard (£219) has been accepted. The other tenders 
ranged from £245 to £1,027. 


WESTINGHOUSE ENGINES FOR SALE. —Àn important list of engines 
for sale by the Metropolitan Electric Supply Company will be found 
in our advertisement columns, including engines of 320 r.H.r., 
250 r.H.P., and 85 1. R. P., all fitted with variable expansion gear 
controlled by fly wheel governora. : 


APPOINTMENTS VACANT.—The Shoreditch Vestry invite applica- 
tions for the post of resident electrical engineer to take charge 
(under the superintendence of the Vestry's consulting electrical 
engineers) of the laying of mains, the erection of plant at the 
electricity station, &c., for a minimum period of four months at a 
salary of £4 per week. Applications must be sent in to Dr. H. 
Mansfield Robinson, Tho Town Hall, Old-street, London, E.C., 
before 4 p.m of the 11th inst. Some further particulars are given 
in our advertisement columns. 


APPOINTMENT.—The Hampstead Vestry have appointed Mr. 
Harold Morton to the post of assistant electrical engineer at the 
Vestry’s electricity works, in place of Mr. C. O. Bastian resigned. 


Mr. J. Davies Williams, Town Clerk of Southport, 
informs us that Mr. Charles Davis Taite, who has been engaged as 
an assistant at the Southport Electricity Station, has been appointed 
borough electrical engineer, in place of Mr. Arthur Ellis, who has 
been selected to fill the Bolton vacancy. 


DISSOLUTION OF PARTNERSHIP.—Messrs. Alfred, Stephen Francis 
and Francis Pegler, india-rubber manufacturers, hitherto trading 
under the style of the Northern Rubber Company, at East Ret- 
ford, Nottingham, have dissolved partnership. Mr. A. Pegler 
retires. 


Business CHANGES.—Messrs. Charles Jennings and Co. have 
become successors to the firm of George Schultz and Co., engineers, 
steel and iron merchants, of 90, Cannon-street, London, E. C. 
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BANKRUPTCIES. —Claims against the estate of Philip C. Pope, 
electrical engineer, Hapton, near Burnley, must be sent iu to the 
Official Receiver (Mr. T. Edelston) County Court, Preston, by 


May 6th. 

— А first and final dividend of 7s. ба. is payable in the 
estate of George I. Reakes, electrical engineer, lately trading as 
G. Reakes and Co., Cherry Orchard, Shrewsbury, at the Official 
Receiver's, Shrewsbury. 

The liabilities in the recent failure of W. Northcote 
and Co., electricians, of New Cross-road, London, are returned at 
£379. 10s. 10d., assets at £25. 5s. 

At the London Bankruptcy Court on Tuesday an 
application was made by G. F. Rogers, electrical engineer, for his 
discharge. The receiving order was made in March, 1895, and 
from the Official Receiver’s report it appeared that the bankrupt 
was a director of various companies, and had signed a number of 
bills. The debtor attributed his failure to liability on accommoda- 
tion bills, loss on trading and investments, law costs, bad debts 
and depreciation of securities. Liabilities were returned at 
£19,800. 14s. 3d., and the assets have realised £496. 13s. 3d. 
Among other offences it was alleged against the applicant that the 
assets were not equal to 10s. in the £, and that he had been guilty 
of rash and hazardous speculation and extravagance in living. In 
the end his Honour suspended the discharge for three years. 


Exports OF ELECTRICAL APPARATUS AND MATERIAL.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from April 22nd to 
28th, with the ports of destination :— 

Australasia—Adelaide, 25,220; Melbourne, £22; Sydney, £421; 
Wellington, £52. Belgium—Anutwerp, £75. Hong Kong, £10; China— 
Shanghai, £110. France—Brest, £1,200. Germany—Cologne, 875. Gib- 
raltar, £36. [olland—Amsaterdam, £110.  /ndiíu— Bombay, £101; 
Calcutta, £580. Japan—Yokohama, £715. Malta, £692. Punama— 
Santos, £89. Hussta—Revel, £31 ; St. Petersburg, £568. South Africa— 
Cape Town, £125; Durban, £36; East London, £50; Port Elizabeth, 
£15. Strain — Barcelona, £7. Straits Settlements—Singapore, £28. Sweden 
—Stockholm, £120. United States—Baltimore, £15 (carbon diaphragms). 


I. E. S. AccumULators.—We have received a new catalogue, issued 
by the I. E. S. Accumulator Company, of Palace Chambers, Bridge 
street, London, S. W., which gives useful details of the manufacture 
of these cells. Tabulated statements show the working rates, 
approximate capacity, dimensions, &c., of the various types of 
I. E. S. cells, which include batteries for traction and lighting 
purposes, and one cell called the Central D Type Station " (a 
description which is not particularly clear). One of the illustrations 
shows the I. E. S. battery for omnibus and tramcar lighting, read- 
ing lamps, &c. Some particulars are also given of the formation of 
I. E. S. accumulators. 


ART FiTTINGS.—À handsome catalogue of electric light fittings, 
ilustrated by Mr. Holland Tringham, is issued by Mesars. F. and 
C. Osler, of Oxford-street, London, W. A large variety of pen- 
dants (fixed and sliding), ceiling lights, brackets, standard and table 
lamps, figure lamps, French bronzes, and an excellent assortment of 
shades for electric lamps and ornamental sundries are included in the 
catalogue. As might be expected, many of the designs possess high 
merit, and architects and contractors engaged in artistic electric 
light work can be safely recommended to consult the catalogue of 
tbis firm, which stands in the first rank in this particular depart- 
ment of the industry. 

ELECTRICAL ADVERTISEMENTS. — On the opening of the exhibition 
at Earl's Court a novel form of advertisement is likely to be con- 
spicuous. This is a series of luminous words formed of incan- 
descent electrio lamps, the letters of the words being 300ft. from 
the ground, and cach 40ft, in height, and covering in all an area of 
about 10,000 sq. ft. From tests which have been made, on a clear 
night the illuminated letters would, it is stated, be visible for 
from six to eight miles, but whether legible at anything like so 
great a distance remains to be seen. 


BATTERSEA (LoNxpoN).— The result of the competition for the best 
method of dealing with a publie supply of electricity in Battersea is 
announced. In September last the Vestry invited competitive 
schemes for the lighting of the parish by electricity and for the 
utilization of the dust destructor in connection therewith. Instruc- 
tions were prepared and premiums of £50, £30, and £15 respec- 
tively were offered for the best three schemes submitted, it being 
stipulated that the schemes finally selected should become the 
absolute property of the Vestry, and the premium of the successful 
competitor in the event of his scheme being carried out, to merge 
into and form part of the commission or remuneration for the supply 
of the necessary detailed plans, specifications, &c., and for the 
general superintendence of the execution of the works. The 
schemes were, as usual in such cases, sent in anonymoualy, 
accom[anied only by a sealed envelope containing the name and 


address of the competitor. The instructions were issued to 28 
applicants, and 21 sets of schemes were submitted by December 12th. 

he Electric Lighting Committee then 9 Mr. Robert 
Hammond to advise them and to report on the schemes submitted. 
His report was considered by the Committee, and in accordance 
with his recommendations the premium of £50 has been allotted 
to the scheme prepared by Mr. R. A. Dawbarn on behalf of 
the Brush Electrical Engineering Company (Limited); “the £30 

remium to Mr. W. Best; and the £15 premium to Mr. J. Hardie 

cLean, of Oxford. The Committee have now given instructions 
for a scheme to be prepared for dealing with the electric lighting of 
the parish, which the Vestry will discuss at an early date. The 
electric lighting of the Town Hall is to be at once proceeded with, 
and Mr. Hammond has been appointed as the consulting engineer 
to carry out the work. It is estimated that the work will cost 
about £3,000. The generating plant for the Town Hall lighting 
will be erected on the vacant land at the rear of the present build- 
ing. Application is to be made to the London County Council for 
a loan of £3,000. 

BELFAST.—The petition presented by the Corporation against the 
Belfast Street Tramways Company's Bill has been withdrawn. The 
Company seek powers to construct new tramways and to introduce 
electric traction throughout the entire system, There is now no 
opposition to the Bill. А 

BLacKpooL.—A Local Government Board inquiry was held on 
Tuesday last at Blackpool into the application of the Town Council 
for permission to borrow £30,000 for making extensions to their 
electric lighting system. Particulars of the application were given 
by the Town Clerk (Mr. T. Loftos) The electrical engineer 
(Mr. J. Hesketh) stated that further extensions of the works were 
urgently needed ; at the present time the demand for current was 
so great that they could not supply all those who were willing to 
take it, and unless new plant were put down for the summer 
season the Electricity Committee would not be able to fulfil its 
obligations. A Mr. Sansome put various questions to the engineer 
with a view to show that orders for the new plant had already been 
given out, and that the work was well in hand, though without the 
Local Government Board’s consent. Mr. Sansome made various 
other statements of a more or less irrelevant character, but finished 
up by supporting the extension of the works. There was no other 
opposition, and the inquiry terminated. 

Botton.—This week a deputation from the Streets and Electricity 
Committees paid visits to Bristol and Walsall for the purpose of 
inspecting the electric tramways in these towns. It is anticipated 
that the deputation will recommend the adoption of the overhead 
side trolley system. It is proposed to start with the Daubhill route 
(about 24 miles in length) which will afford a good test of the 
system as there is a steep gradient. The estimated cost of this 
section is £10,000. The total length of tramway rails owned by the 
Corporation is over 174 miles. 

Bray.---The Town Commissioners held a special meeting on 
Monday for the purpose of considering the proposals of the British 
Electric Traction (Pioneer) Company to construct electric tram ways 
in the town. After considerable discussion it was decided to 
adjourn the further consideration of the matter for six months. 

COMMISSION OF SEWERS (LoNpoN).—At the last meeting of the 
Commissioners the Streets Committee presented their report on 
the recent application of the National Telephone Company for per- 
mission to lay their telephone wires underground. The report 
concluded as follows: —“ That as the Company was not prepared 
to make any concession for the public benefit for the easements in 
question, they were unable to recommend compliance with the 
application.“ The Committee's recommendation was unanimously 
agreed to. | 

Юомаогл Campaicn.— Lieut. Manifuld, R.E., has succeeded in 
laying the telegraph to Akasheh by the river route. The greatest 
distance коше, in one day was 15 miles. No. 8 wire was 
employed. Telephonic connection has also been established. 
There is said to be some difficulty in finding skilled telegraph 
operators. 

ELECTRIC Licht AND NioHT Тлвавт Practics.—It is stated 
that an electrical plant has been laid down at Lydd, near the Camp, 
for the purpose of working the search light to be used during 
heavy-gun firing practiee at various objects during the night. 


Garston (Lancs.).—Major Philip Cardew, R.E., held a Board 
of Trade inquiry on Tuesday last into the application of the Liver- 
pool District Lighting Company for a Provisional Order for the 
districts of Garston and Much Woolton. Opposition was offered 
to the scheme by the Garaton District Council. 

GLASdůow.— This week a deputation from the Town Council are 
paying a visit to Hamburg for the purpose of making a detailed 
examination of the system of electric traction employed on the 
tramways of that city. The deputation are also to visit Bristol and 
Coventry. Until a report is presented the co: sideration of M-asra. 
Crawford and Young’s report, a short abstract of which was given 
in our last issue, is postponed, 
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` GnarMspvy.— The Grimsby Council Provisional Order expires іп 
July next, and at a meeting held on Friday last, Mr. Alward made 
some practical suggestions as to the measures which ought to be 
taken for the immediate establishment of electricity supply works 
if the Order is to be retained. A motion was, however, made to 
apply for an extension of time, and the Town Clerk pointed out 
that if the Council waited until the close of the present Session of 
Parliament, and applied in November for an extension, there was 
no doubt this would circumvent any private company stepping in 
before them, Inthe meantime particulars are to be obtained of 
electric lighting matters from other towns. 

HaMPsrEAD (Lonpon).—The Vestry have approved the plans of 
the proposed additional buildings at the electricity supply station, 
and tenders are to be invited. Various small extensions of the 
electric light mains are also authorised at an estimated cost of £570, 
and testing instruments, stores, &., at a cost cf £122. 16s. The 
total number of applications to March 31st was 324, and 305 cus- 
tomers, representing 22,945 8 c.p. lamps, have been connected, an 
increase of over 3,500 8 с.р. lamps for the quarter. The works cost 
of the station for this period was £1,231. 9s., or 2:20d. per unit. 

Horer Licutina.—-The Great North of Scotland Railway Com- 

ny have decided to introduce the electric light into the Palace 

otel at Aberdeen, and are negotiating with the Electric Lighting 
Committee for the supply of current from the Corporation mains. 


Hvrr.—The Town Council are much exercised over the question 
of the system of traction to be adopted on the local tramways, and 
have now instructed the borough engineer to prepare a report on 
the various systems in use. 


KINGsTON-ON-THAMES.—On the recommendation of the Electric 
Lighting Committee the Town Council have decided to lay a cable 
to the waterside for the purpose of charging electric launches. 

Kinostown (Юсвілм). —The Board of Trade have approved the 
application of the Town Commissioners for an Electric Lighting 
Provisional Order. The Lighting Committee’s recommendation 
that Mr. Manville be authorised to prepare a report on the electric 
lighting of the town at a fee of 50 guineas was approved 
During the past week a number of cars have been running on the 
Dublin Southern Tramways Company’s line between Kingstown and 
vid for testing purposes. The line is to be shortly opened for 
trathe. 


LAMBETH, —There was another full-dress debate on the electric 
lighting question at the last meeting of the Vestry. Various 
amendments were considered and numerous eloquent and persua- 
sive speeches were delivered in support thereof, one member 
objecting to the Vestry undertaking a lighting scheme on moral, 
social, financial and philosophical grounds.” We were always 
under the impression that light was one of the most potent factors 
in the moral and social well-being of a district. 

LEE DS. Daily Tenders and Contracts states that notice has been 
given on behalf of the Leeds City Council of the intention to bring 
forward a motion to suspend the atanding order which prohibits a 
Parliamentary Committee from giving power to the Corporation to 
work the local tramways. This course has been rendered necessary 
in consequence of the Government having adopted the principle in 
their Light Railways Bill of Local Authorities working tramways. 

LiwERICK, —It having been suggested that the Corporation might 
be able to obtain sufficient water power from the river Shannon 
for lighting the town electrically, the consulting electrical engineer 
(Prof. A. B. W. Kennedy) has the matter under consideration. 

Music HALL LiauTiNG.— The new Empire Music Hall, Cardiff, 
is to be lighted electrically. | 

KIDDERMINSTER. — Owing to the serious opposition with which 
the Bill for the construction of an electrical tramway from Kidder- 
minster to Stourport was threatened, it was thought that the 
promoters would be compelled to abandon their scheme. It is now 
stated that the opposition has been withdrawn, except to minor 
features of the Bill. There is therefore every prospect that the 
Bill will be reported to the House at an early date, and that the 
work of construction will be started without delay. 

MAIpsToNE.—At the last meeting of the District Council а long 
discussion arose on the proposal to transfer the Maidstone 
Provisional Order to Mr. Thomas King. Several members 
objected to the transfer, and ultimately it was agreed to let the 
matter stand over for twelve months. 

MIppLEsBoROUGH-—Some time ago Mr. R. Hammond presented 
& report on the electric lighting question in which the Electric 
Lighting Committee were recommended to establish an electricity 
station at a cost of £10,000. After consideration of the report the 
Committee have decided not to proceed with the matter. 

MirL LiauriNo. — The Moss Field Mills, Bolton, are being fitted 
throughout for the electric light by Messrs. W. Banks and Co. 
(Limited), Bolton. 

PETERPOROvGH. —Some time ago the Town Council decided to 
borrow £20,000 for the purpose of estab'ishing electricity supply 
works, but at the last meeting of the Council an attempt was made 
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to rescind this resolution, Mr. Bitten moved ‘‘ that ia view of 
the information acquired by the Council since January last it is 
undesirable to proceed with the application for the loan." Ia 
support of his motion Mr. Batten said that up to the present only 
61 municipal bodies had established electricity works, while there 
were 50 private companies, and he contended this proved that it 
was not advisable for the Council to proceed with their scheme. 
Brighton, singular to say, was cited in support of the motion as а 
Town Council which had bought out the rights of a private company 
with a capital of £35,000 for £5,000. After a long and heated 
discussion the motion was rejected by 12 votes to 11. 

PortsMoutH.—At the last meeting of the Electric Lighting 
Committee it was decided to increase the salary of the electrical 
engineer and superintendent of the Corporation electricity supply 
works to £276 per annum. Mr Price's initial salary was £200, but 
some time ago this was raised to £240 рэг annum. Ocher advances 
to the engineering staff were approved. 


SHANGHAI. —The Municipality have had before them a proposal 
to grant to a syndicate represented by Messrs. L. S. J. Hunt and 
J. R. Morse, the right to construct a system of electrio tramways. 
The scheme provided for the payment to the Municipality of 1 por 
cent. of the gross receipts from the tramways for the firat five 
years, lj per cent. for the second five years, and an additional $ 
per cent. for every succeeding five years until the maximum of 4 
per cent. was reached. It was proposed that a local directorate 
should be formed and the public be invited to subscribe the neces- 
sary capital. After 25 years the Council were to have the option 
of purchasing the entire system on a valuation based upon its earn- 
ing capacity. Serious opposition was offered to the scheme by the 
Council, and representations were made on behalf of the Imperial 
Chinese Telegraph Administration, the Eastern Extension and 
Great Northern Telegraph Companies, and the China and Japan 
Telephone Company, pointing out the serious effect of the heavy 
currents used in electric traction work upon the weaker currents 
employed for working the telegraphs and telephones, and sugzest- 
ing that if the concession were granted it would be necessary to 
frame a set of rules safeguarding the interests of the tele- 
graphs and telephones. The discussion upon the scheme a* 
the ratepayers’ meeting was worthy of the occasion, several 
speakers showing themselves fully acquainted with the views 
of leading experts on electric traction matters. In support of tho 
introduction of electric tramways one speaker expressed his inten- 
tion of approving the suggestion, even though the in'erests of 
Shanghai were temporarily affected. "They were constantly asking 
the Chinaman to adopt western notions—to introduce railways, 
waterworks, and modern systems of lighting—and now that the 
opportunity was before them for introducing up-to-date electric 
traction in the city he, for one, welcomed the proposal. Most of 
the speakers agreed that it would bə necessiry, before introducing 
so great a novelty into the narrow streets of Shanghai, that the 
greatest care should bə taken to safeguard the interess of the 
telegraphs and telephones, although one or two supporters of tho 
traction scheme displayed a disposition to ignore these rights. 
After a discussion lasting some hours, the proposal to grant tho 
concession was lost, the Council's opposition proving its death knell. 

SouTHAMPTON. —Mr. J. G. W. Aldridge, the electrical engineer 
to the Harbour Board, has suggested certain alterations to the new 
electric cranes on the town quay by which their lifting weight will 
be increased to three tons in place of 30cwt. at an additional cost of 
£100. The proposal has been adopted.——The Electric Lighting 
Committee of the Town Council have appointed Mr. E. Manville 
their consulting electrical engineer. The members of the Committee 
this week paid a visit to Portsmouth for the purpose of inspecting 
the electricity works of that town. 

SourHPoRT.—AÀ Local Government Board inquiry was held on 
Friday into the application of the Town Council to borrow £4,000 
for additions to the electric light mains, &c. The Town Clerk (Mr. 
J. Davies) gave particulars «f the expenditure the Council had 
already incurred in connection with the electricity supply scheme, 
and stated there was a steady increase in the demand for current. 
The electrical engineer (Mr. A. Ellis) supplied technical dotails. 
There was no opposition. 

Stores LianriNo. — The Haslingden Industrial Co-operative 
Society have decided to introduce the electric light into four of 
their shops at a cost of £470. 

WESTMINSTER (LoNpoN)— The Vestry have decided to make 
some alterations to their electric light installation at the Publio 
Baths at a cost of between £250 and £300. Tenders for the work 
have been invited from Messrs. Crompton and Co., Drake and 
Gorham, Nalder and Har:ison Syndicate, the Electrical Installation 
Company and Mr. T. J. Rorke. 

WORCESTER. —The action brought by Messrs. Quarrell and White 
against the City Council for damage alleged to have been caused by 
the Electricity Committee in the erection of the Powick electricity 
works has been settled, a compromise having been effected һу. 
payment of £50 as compensation in addition to costs. 
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COMPANIES’ MEETINGS AND REPORTS. 


Eastern Extension, Australasia and China 
Telegraph Company (Limited). 


The forty-fifth ordinary general meeting of this Company was held at 
Winchester House, London, E.C., on Wednesday, under the presidency of 
the Marquis of Tweeddale. | 

The SECRETARY (Mr. F. E. Hesse) read the notice calling the meet- 
ing and the minutes of the last meeting, which were signed as correct. 
The report of the Directors was taken as read. | 

The CHAIRMAN : Gentlemen, before referring to the proceedings of the 
part half-year, I desire to express the deep regret of myself and my colleagues, 
as well as, I believe, of every shareholder, present and absent, at our being 
deprived of the presence of our able and esteemed chairman, Sir John 
Pender, through severe indisposition, Sir John Pender has been chairman 
of this Company ever since it was founded in 1873. I believe that he has 
presided at every half-yearly meeting since that date. He gave the Com- 
pany his unremitting attention, aud it is only fair to кау that it is due in 
great measure, if not entirely, to his foresight, energy, and adminis- 
trative ability that we owe the success which this Company has 
achieved. No more conspicuous evidence of this could be found than is 
contained in the report which I am going to ask you to adopt to-day. 
The gross revenue for the half-year under review has amounted to 
£311,582, against £261,522 for the corresponding period of 1894, or an 
increase of £50,260. As mentioned in the printed report, this increase is 
maioly due to the exceptionally heavy traffic exchanged with Western 
Australia in connection with the gold mining industry that has so largely 
developed in that colony. This industry may prove lasting, ог it may only 
be a temporary industry. All gold mining, however, being more or less 
speculative, we must not reckon upon a continuance of these abnormal 
conditions. The working expenses for the half-year have amounted to 
£84,044, against £89,740 for the corresponding period of 1894, or a 
decrease of £5,606, due to the cost of cable repairs having been much 
lighter during the past half-year than during the same period of 1894. 
As this is the close of the financial year, it will interest you if I compare 
the receipts and expenses of the whole year with those of 1894, The gross 
receipts for 1895 amounted to £575,722 — the largest revenue the Company 
has ever earned —against £509,005 for 1894, or an increase for the year of 
£66,719. The working expenses for the same period show an increase of 
£9,265, but this is accounted for by the cable repairs being unusually heavy 
during the first half of 1895, whilst several exceptional items, such as repairs 
and additions to station buildings and furniture, alao came into last year's 
accounts, It will be seen from the printed report and accounts that the Fire 
Iusurance Fund has been credited with £20,000 from the revenue account. 
This fund was started some two years ago owing to the premiums charged 
on the Company's property abroad being considered excessive for the risks 
involved. The Company thereupon decided to underwrite three-fourths of 
the risk, and asthe property insured is valued at about £125,000, the fund 
was obviously inadequate without a considerable addition being made to it. 
It now stands with this addition at £26,159, It will be necessary to make 
further additions before this fund can be considered in a thoroughly sound 
condition. The usual interim dividends have been distributed during the 
past year, making, with the dividend proposed to be paid to-morrow, a 
total payment of 5 per cent. for the year 1895. It is also proposed 
to pay a bonus of 43. per share, or 2 per cent., making a total distribution 
of 7 per cent. for the past year. The balance of £129,329 has been carried 
to the general reserve fund, which, after debiting the fund with the 
balance of cost of the alternative Singapore-Hongkong cable, and the 
cable renewals effected during the half-year, now amounts to £561,546. 
This is a substantial figure, no doubt, but having regard to the great length 
uf our cables over 18,000 nautical miles—we can hardly regard this sum 
as sufficiently large. It will be necessary therefore still to add to the 
reserve fund. "The renewa!s I have referred to consisted of the insertion 
of 340 knots of cable in the New Zealand original section, which had 
given from time to time considerable trouble, and 109 knots in the 
Tasmanian original section. Further extensive renewals have still to be 
carried out at various parts of the system in order to effectually maintain 
its efficiency, and these will he done as opportunities occur. I am happy 
to say that at this moment all our cables are in good order. I believe 
this із almost the first time that such a. statement has been possible at a 
half-yearly meeting. With so many cables, eo many different seas, and 
exposed to so many different risks, it rarely happens that some one cable 
or other is not interrupted, but at this particular moment I am happy to 
say that in no instance is there any interruption to the transmission 
of messages by our cables. The report informs you that a further 
drawing of the Coinpany's Five per Cent. Australian Subsidy Debentures 
(409 in number) took place on the lst inst. for payment at par on 
July Ist next, when the debenture debt, which originally amounted to 
£640,000, will have been reduced to £168,600, and will shortly, of course, 
be extinguished. Whilet paying a handsome dividend, strengthening the 
Company’s position by making judicious renewals, additions to reserve 
funds, and reductions of capital, your Directors have not been unmindful 
of the interests of the telegraphing public, and bave accordingly decided 
to revise the local tariffs by placing them on a more uniform and satisfac- 
tory footing. Most of these tariffs were originally fixed without 
regard to any definite or uniform basis, and some of them have proved to 
be anomalous and even excessive. The change will come into opera- 


tion on July Ist. The reductions are expected to result in a considerable 
lors of revenue at first, possibly not less than £40,000 per annum. 
This is a statement which in many companies would be received with 
alarm, but I think you may receive it with equanimity. It is quite true 
that it is а very large figure, but at the same time we look forward to 
recouping gradually the loss by the increase which is almost certain to 
take place in our traffic. I have also to tell you that an international tele- 
graph conference, to which the Company is invited to send delegates, will 
be held in June next, when it is quite possible that further sacrifices to 
meet public requirements may be pressed on the Company. If this 
proves to be the ca e the demand which may be made will receive the 
fullest consideration from ue, and it will be?our desire to meet it as far as 
possible, as far as it is reasonable, and as far as it is compatible with the 
interests of the Company. You have no doubt heard from time to time of 
proposals to connect Canada with Australia by means of & cable acrcss the 
Pacific Ocean touching British possessions only. Ав many of the statements 
put forward in support of these schemes appear to be wanting somewhat 
in precision, and even in accuracy, I am glad to be able to say that an 
Imperial Commission will be held very shortly when this important matter 
will be fully considered. I rejoice at this, because I think it will be the 
first occasion on which the subject will be discussed in a thoroughly prac- 
tical and businesslike manner by people who are thoroughly acquainted 
with the whole subj. ct. My own impression is that the difficulties, both 
pbysical and financial, of giving effect to the desire for what is called an 
“ all-British cable (that is, a cable from Canada to Australia touching on 
no other than British possessions, will be found far greater than is gene- 
rally believed ; but whether this is the case or not our duty is clear—that 
is, to do all in our power to protect the interests of the sharebolders of 
thia Company. Without going into any detail as to how we consider that 
may be best done, I hope you will accept my assurance that it will be done, 
and done in a manner best suited to attain that епа. I think I have now 
touched on allimportant matters connected with the operations of the last 
half-year. Again, I must express my deep regret that we have not with us 
to-day our able Chairman. I cannot, I am afraid, hold out the hope.of 
seeing him here again, but I do indulge the hope that he may be restored 
shortly to, at any rate, a better condition of health than he at present 
enjoys. The motion I have now to make is | 

“ That the report and accounts of the Directors now submitted be received 
and adopted, and that a dividend be now declared. of 2s. Gd. per share, 
together with a bonus of 4s. per share, both free of income taz, payable on the 
Uth inst., making, with previous distributions, а total payment of 7 per cent. 
for the year 1895." 

Mr. F. A. BEVAN: I have great pleasure in seconding that. 

The CHAIRMAN : Before I put the Resolution I will invite any remarks 
which may have to be made. No shareholder, however, rising to address 
the meeting he put the motion in tbe usual way, aud it was carried unani- 
mouely. Continuing, he said: I have next to propose 

“That Mr. John Denison Pender, who now retires by rotation, be and 
із hereby re-elected a Dircctor of this Company." 

Mr. C. W. EARLE: I second the motion with much pleasure, 

The resolution was carried unanimously. 

Mr. BEVAN: I now beg to propose a resolution which the Chairman 
cannot move, as it affects him. It is as followa: — 

“ That the Most Hon. the Marquis of Tweeddale, who now retires by rota- 
tion, be und is hereby re-cl:cted a Director of this Company.” 

Sir. A. J. LEPPOC CAPPEL, K.C.LE.: I have the pleasure of second- 
ing that resolution. 

The resolution жағ carried unanimously. 

The CHAIRMAN : I beg to thank you for the honour you have done me. 

Mr. JOHN NEWTON : I beg to propose “ That Messrs. Deloitte, Dever, 
Griffiths and Co., and Messrs. Welton, Jones and Co., be and are hereby 
elected auditors for the ensuing year at a remuneration of £100 each.” May I 
take the opportunity, in moving this resolution, to express to the Directors, 
I am sure on behalf of all the shareholders—our great regret at the 
absence of our respected chairman, and to assure Sir John Pender and his 
family of our sorrow iu their great calamity. I think you held out sume 
little hope that Sir John may live to take an interest in what is going on 
respecting our affairs, and I do trust that he may live to sce the great 
prosperity which the Company has been brought to. We are told that 
this is the most successful and prosperous year the Company has ever 
passed through, and it is a source of great regret that Sir John Pender is 
not in a condition to be with us on such an occasion. We may hope with 
you that he may recover to take an interest in the progress of our Company 
and that he may live long in restored health with his family. 

Mr. ANSELL seconded the motion, which was carried unanimously. 

The CHAIRMAN: That constitutes the business of the meeting. 

Mr. W. GRIFFITH : I think we ought to propose a vote of thanks to 
our able Directors for the way in which they have managed our business in 
the past half-year. While proposing this I may take the opportunity of 
expressing my acquiescence in the sympathetic remarks which have been 
made respecting Sir John Pender. I hope that the Marquis of Tweeddale 
will transmit this expression of feeling from the meeting, and that it may 
be some comfort to him and his family in their affliction. We all trust 
that he will soon be restored to health and to us again. I now beg to 
propose a vote of thanks to the Directors for their able and successful 
conduct of our business in the past six months. 

Mr. ANSELL, I beg to second that 

The resolution was carried unanimously. 

The CHAIRMAN: On behalf of my colleagues and myself 1 beg to 
express my thanks for the kind manner in which you have received this 
vote. I hope the next time we meet I may be able to give you a better 
account of our chairman, although I ain afraid it will not be а very goud 
one even then. 

The proceedings then terminated. 
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Indo-European Telegraph Company (Limited). 


The twenty-ninth ordinary general meeting of the members of this 
Company was held at Winchester House, London, E.C., on Wednesday, 
Mr. J, Herbert Tritton presiding. | 
The MANAGING DIRECTOR (Mr. W. Andrews) read the notice con- 
vening the meeting. 

The CHAIRMAN said: Gentlemen, I beg to propose ) 

“ That the report and accounts now submitted be received and adopted, 
and that a dividend be and ia hereby declared fur the half-year ended 
December 31, 1895, of 17s. 6d. per share, making, with the interim already 
paid, 6 per cent., and a bonus of 20s. per share, both free of iucome taz, 
making in all 10 per cent. for the ycar." 

In submitting that motion to you there is very little to be said in reference 
to the transactions of the past year. The year has been a blank as far as 
unusual or exciting variations of occurrences are concerned. Perhaps you 
will agree with me in preferring the unexciting and quiet march of assured 
prosperity to the stirring but unproductive episodes that occasionally 
attend upon companies in exciting but altogether undesirable forms. We 
have, fortunately, to deal with a satisfactory revenue. Our receipts for 
1895, as the report showa you, amounted to £123,734. 11s. 7d., and compare 
in a favouralle manner with the revenue of the preceding year, which only 
reached £119,117. 18s. д4., the increase on the year being £4,616. 
13s. 4d. We owe this increase to the trans-Indian business, and we owe 
that again to the discoveries of gold in Australia and the consequent 
development of new forms of telegraphic communication, which, it 
must be remembered, is bound to increase and to grow with the 
prosperity and enlargement of trade consequent upon the gold discoveries 
aud their influence upon the Australias. With respect to India, our 
trade is pretty much where it was; there is a slight increase, but the income 
derived from the traffic has not made up the lee-way that set in with the 
reduction of rates made in the year 1886. Iam afraid we must face the 
fact that in an old-established trade improvements and additions made year 
“Мен in merchants’ codes, by which an enormous number of words in 
plain language can already be sent for one code word, absorb, во to aay, 
any growth in the number of words there might otherwise be. In fact, the 
code tariff per plain word over the wires with India takes rank amongst the 
lowest tariffs in the world, and for each 100 miles of line, is so very much 
below the charge made, for instance, by the Post Office for telegrams in this 
country, as to be beyond all reasonable comparison. This may seem a 
startling announcement, but it can be proved by figures in the knowledge 
and in the possession of this Company. Turning to the other side 
of the account our expenses in the year 1895, under all heads, were 
£67,820. 10s. Ad, exceeding by £2,981, 17s. 3d. those of 1891. They include, 
however, certain items written down in pursuance of tha policy which you 
have already several times approved. After deducting these expenses, the 
interim dividend already paid, and the amount placed to reserve, the 
Directors are enabled to recommend the dividend and bonus announced in 
the report. There will be next June at Buda Pesth a conference of 
delegates from the states parties to the Telegraph Convention. At this 
conference, to which the companies are invited to send representatives, the 
rules and regulations and tariffs affecting national and international 
telegraphs will be discussed and settled. 

ajor-General G. B. TREMENHEERE, R.E., seconded the resolution, 
which was carried unanimously. 

On the motion of the CHAIRMAN, seconded by Mr. C. HOLLAND, 
the retiring Directors, Messrs. L. Delbrück and C. W. Earle were re-elected 
unanimously. 

The auditors (Measrs. C. К. Kemp, Ford and Co.) having been also 
reappointed, a vote of thanks to the Chairman and the other Directors 
brought the proceeding: to a close, 


Great Northern Telegraph Company. 


The following abridged report of the general meeting, held at Copen- 
hagen on April 25th, is issued :— 

Mr. F. Zahle presided, and the Managing Director (Commodore E. 
Suenson, D.R.N.) gave an account of the working of the Company during 
the past year. He said that, with regard to the state of the cables, the 
year 1895 had been less favourable than the preceding one. In Europe 
nine cables had been interrupted 16 times, and in the Far East there had 
been 14 interruptions of six of the cables, without reckoning renewals and 
strengthenings of weak places. The cable steamer “Н. C. Orsted had 
been employed on active service for 157 days and the “Store Nordiske " 
for 229 days, 113 of which, however, were for the account of other 
administrations, including the Japanese Government. Amongst the work 
executed for the latter was a second connection between the Japanese 
Islands of Tsushima and Iki, the cable having been taken from 
their stock ia China, and the value credited to the reserve fund. 
In Siberia the Wladiwostock line had not given all the satisfaction that 
could be desired, neither with regard to the condition of the line itself nor 
to the transmission of the traffic. The Russian Government has, however, 
sanctioned the outlay of considerable amounts for improvements, and the 
Imperial Telegraph Administration is actively engaged in the restoration 
of the line and the reorganisation of the service. The military aud politi- 
cal events in the Far East, which during the latter half of 1894 created an 
extraordinary traffic on our eastern cables, might be said to have lasted 
duriog nearly the whole of 1895, although the war between China and 
Japan was practically ended in March, and peace finally concluded on 
April 17th last year. Japan had, however, to continue military operations 
on the Island of Formosa, the pacification and annexation of which was 
accomplished towards the end of the year. The missionary trou! les and 
the insurrectionary movements io China, as well as the numerous political 
aud financial negoti tions between Europe and the far East were also re 
sponsible for the large tratfic during tlie past year. Nearly the whole of 


this traffic had passed over their cables, as the competing Chinese linea 
had practically been closed owing to the war and to the refusal of the 
Chinese Administration to trausmit code telegrams over their lines, 
and it was only in December last that the competition of the 
Chinese line (the Helampo route) with the cables was resumed, and 
it was taken up with the came animosity as in 1893-94, forcing them to 
reduce their rates in China to the same level as those of the Chinese. 
This resumption of the competition came on them as a surprise, as in order 
to avoid it they opened friendly negotiations with the Chinese Adminis- 
tration in March last. In these negotiations they went. to the utmost 
possible limit of concessions, but the competition was resuméd without 
any definite answer having been given to their proposals. In spite of this, 
and thanks to the extraordinary events already mentioned, and to the 
satisfactory traffic on the European system, the year 1895 had, neverthe- 
less, been an exceptional one from a financial point of view. The net 
traffic receipts amounted to £370,700, or £55,955 more than in 1894, 
although the value of the dollar had not sensibly increased during the 
year. “Sundries” also came to an unusual figure, due to the extensive 
employment of the cable steamer “Store Nordiske " by other administra- 
tions, as already referred to. The Board of Directors have, therefore, 
decided to propose to make the final dividend 2s. 10d. per £10 share more 
than the preceding years, which would make a total dividend of £l, or 
10 per cent. This proposal has been made by the Directors after consider- 
able hesitation. It might have been more prudent to keep the whole of 
the exceptional surplus receipts in reserve, in order to place the Company 
in a better position to face the demands and claims which are sure to be 
made in the near future, although provisionally put off by extraordinary 
and unforeseen events. Their differences with China were sure to entail 
great sacrifices on their part, and in addition they must be prepared to 
meet demands for great reductions in their tariffs at the forthcoming 
International Telegraph Conference, Lastly, the efforts for completing 
the submarine telegraph system of the globe by the laying of cables in the 
Pacific had lately developed to such an extent that they might be called 
upon at any moment to take an active and costly part therein. With the 
view of strengthening their resources and their resisting power, the 
Amortisation Fund has been increased by adding an extraordinary amount 
to the same. Finally, in referring to the death of Col. V. Hoskiær 
Commodore Suenson said the Company had suffered a great loss through 
his death. Col. Hoskiær took a very ac'ive part iu the organisation of 
their technical service in the early days of the Company, and supervised 
the manufacture and laying of several of their cables. 

The report and balance sheet were then unanimously agreed to. The 
retiring Director (Mr. C. F. Tietgen) was re-elected, and Lieut.-Col. V. E. 
Tychsen was elected a Director in the place of the late Col. Hoskimr. 


London Platino-Brazilian Telegraph Company 


(Limited). 


The report of the Directors to be pre:ented at the meeting to be held 
at the offices, Blomfield House, London Wall, E.C., to-day (Friday) states 
that to December 31st last the total earnings amounted to £21,564, 17s. 8d., 
against £20,674. бз. 8d. in the previous year, and the working expenses to 
£8,051. 5s. 11d., against £7,895. 11s. 10d. Including the amount brought 
forward (£332. 193. 2d.) the balance to credit of revenue was £13,846. 
10s. 11d., from which has been deducted £6,000 for debenture interest and 
£411. 11s. 4d. for income tax. After placing £1,500 to reserve, £5,934. 


198. 7d. remains for distribution. The Directora recommend that a dividend 


at the rate of £1. 5s, per cent. per annum (2a. 6d. per share) b» paid for 
the year, carrying forward £1,241. 9s. 7d., payable to-day. 
The lines of the Company are in good working order. 
Mr. W. S. Andrews and Mr. D. H. Goodsall offer themselves for 
re-election as Directors, as do the auditors, Messrs. Deloitte, Dever 
Griffiths and Co. 


Submarine Cables Trust. 

The following report of the trustees will be presented to the annual 
meeting of certificate holders, to be held at the offices, 50, Old Broad- 
street, London, this day (Friday), at 2:45 p.m. :— i 

The accounts for the financial year to April 15th show that the revenue, 
including the balance of £224. 11s. 5d. brought forward, amounted to 
£22,538. 6s. 6d. During the past year the usual coupon payments have 
been met. The expenses of the Trust amounted to £1,099. 14s. 4d.,- 
and payments on account of the coupons to -£21,131. 5s. (together 
£22,250. 19s. Ad.), leaving £307. 78. 2d. to be carried forward. The 
investments of the Trust remain unchanged since last year. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


BROTHERTON’S TUBE COMPANY (LIMITED). —This Company has been 
registered, with a capital of £20,000 in £1 shares, to acquire the under- 
taking of the Excelsior Tube Works, Wolverhampton, and to carry on 
the same. 

LIVERPOOL METER COMPANY (LIMITED).-—This Company was regis- 
tered on April 25th with a capital of £30,000, in £1 shares, tc carry on 
the business of mechanical engineers, electricians, iron and brass foundera, 
metal workers, metallurgists, and of manufacturers and dealers in all appa- 
ratus required for or capable of being used in connection with the produc- 
tion, generation, distribution, measurement and employment of electricity 
and gag. 

RANSOMES AND RAPIER (LIMITED).—This Company has been regis- 
tered with a capital of £100,000, in 1,500 Preferred shares and 8,500 
Ordinary shares of £10 each, to acquire the business carried on at the 
Waterside Ironworks, Ipswich, under the style of Ransomes and Rapier, 
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and to carry on the business of mechanical and electrical engi neere. and 
manufacturers of engines, cranes and other machinery, tool and boiler 
makers, machinists. &c. 


TELESCRIPTOR SYNDICATE (LIMITED).-—This Company was registered 
on April 22nd with a nominal capital of £40,000 in £1 shares, to acquire 
certain patents and inventions of Bernhard Hoffmann relating to tele- 
graphic apparatus and to typewriting machines, and also to establish, 
work, control and regulate electric recording systems, ard to carry on the 
bus iness of a telescriptor, veloscriptor, telephone and telegraph company. 
The firat subscribers, with one share each, are:—L. Epstein, electrical 
engineer, P. Hoffman, C. M. Owen, B. Hoffman, inventor, P. Holyoake, C. 
F. Jones and C. Scott. 


LIVERPOOL ELECTRIC SUPPLY COMPANY (LIMITED).—' The annual 
return to March 13th has been filed. 50,000 shares have been subecribed 
for out of a capital of £300,000, in £5 shares, and the full amount has been 
called and paid. 

NATIONAL TELEPHONE COMPANY (LIMITED).—The annual return to 
March 5th has been filed. The nominal capital is £4,000,000, divided into 
15,000 First Preference shares of £10 each, 15,000 Second Preference 
shares of £10 each, 250,000 Third Preference of £5 and 490,000 Ordinary 
shares of £5 each. All the First and Second Preference, 19,234 Third 
Preference and 484,597 Ordinary have been taken up; 28,284 Third 
Preference and 44,413 Ordinary have been iesued as fully paid. The full 
amount has been called aud paid on the remainder. 

SCARBOROUGH ELECTRIC SUPPLY COMPANY (LIMITED),—-The annual 
return to April 2nd has been filed. The nominal capital is £50,000, in £10 
shares ; 5,454 shares have been subscribed for, and a call of £9 per share 
has been made. 

SHEFFIELD ELEOTRIO LIGHT AND POWER COMPANY (LIMITED).— The 
annual return to April 6th has been filed. 8,625 shares have been taken up 
out of a capital of £98,000, in £7 shares, and 4,000 bave been issued with 
£5 per share considered as paid. A call of £4 per share haa been made on 
4,625, and £2 per share on 4,000 shares. 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). 
51:44. per oz. (April 30th). Consols (22 per cent.) 1114 — 1114 for money, 
1111—1114 for account; 24 per cent. 105—1054 (April 50th). Stock 
Exchange Settling Days: Consols, May 4th to May 6th; Stocks and 
Shares Continuation Day, May 12th; Ticket Day, May 13th; Pay Day, 
May 14th ; Mining Share Carry-over Day, May 11th. 

AKTIENGESELLSCHAFT FUR FABRIKATION VON KOHLESSTIFTEN VORM 
F. HARDTMUTH AND CO.—This is the title of a Company which has been 
formed at Vienna with a capital of 1,260,000 marks (about £63,000) to 
acquire the business of manufacturers of electric light carbons, hitherto 
carried on by Messrs. Е. Hardtmuth and Co., at Planis, near Ratisbor 
(Silesia), and at Vienna, and generally to carry on business as carbon manu- 
facturers and dealers. 

AKTIENGESELLSCHAPT MIX AND GENEST (BERLIN).—The annual 
meeting of the shareholders of this Company was hell on the 22nd ult., 
when a dividend at the rate of 8 per cent. was declared. The Directors 
report a promising outlook for the current year. 

ALLGEMEINE ELBETRICITATS GESELLSCHAFT (BERLIN). —It is stated 
that the Directors intend to increase the capital of this Company by 
M.3,0C0,000, in order to provide means for the further expansion of the 
business, and to erect cable worka, a scheme for the establishment of 
which is at present being elaborated. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
trafic returns of this Compauy for the week ended April 26th were £889, 
against £900 in the corresponding week of 1895, a decrease of £11. The 
total receipts for the half-year amount to £16,149, against £16,119 for.the 
corresponding period of 1895, an increase of £30. 


CONTINENTAL METROPOLITAN TRAMWAYS COMPANY (LIMITED). -— 
At the meeting of this Company last week the Chairman (Mr. B. H. Van 
Tromp), referring to the question of traction, said the Paris municipal 
authorities were becoming alive to the advantages of mechauical traction, 
and were pressing the various companies under their jurisdiction to submit 
their conditions for its general introduction. The Directors of the Conti- 
nental Metropolitan Company had signified their willingness to adopt 
mechanical traction provided their concession was prolonged for another 
thirty years, but the Paris Council would not entertain this proposal. 
They had to submit other conditions which were at present being con- 
sidered by the Council. The cost of working the tramways mechanically 
would be considerably less than at present, but they would have to allow 
for the amortisation of the capital in 14 years. They had, therefore, 
decided to ask the town for a subsidy of £16,000 a year to get over that 
difficulty. 

ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY 

).— The annual meeting of the shareholders of this concern was 
held on Monday last, Mr. John MacFarlan presiding. The chairman referred 
to the financial transactions mentioned in the abstract of the report given in 
dur last issue, and contended that as a result of these operations the posi- 
tion of the Company had greatly improved. The depreciation shown in the 
accounts had been in 1895, £3,300. Os. 10d. ; 1894, £3,198. 4s. 74. : and 
1895, £2,554. 8s.—in all £9,052. 155. 5d. The Directors had spent 
£2,511. 16s. 3J. during the year in putting down additional plant and in 
alterations to the old plant. The sales were more than double, wh le the 
amount spent on manufacturing, purchases, and wages, after deducting 
oper, was not much larger than in 1894, and tne »tock-in-trade in hand 
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on December 31st was £2,194. 3s. Gel. more than on December 518 in the 
previous year. One of the difficulties connected with the business was that 
a large working capital was required. In other industries, as a rule, the 
raw material was cheap, but in their business the raw material was very 
expensive, and whilothey had to purchasefor cash, they were compelled to sell 
at three months credit, according to the conditions of the trade. At presenta 
sum of £11,478. 98. 5d. was locked up in copper stores and sundry debts. 
The value of the work done in 1893 was £3,194. 3s. 4d.; in 1894, 
£8,130. 10s. 10d. ; and in 1895, £17,052. 12s. Id., which went to show 
that some progress had been made. They had received as many as 110 
repeat orders from one firm, and had again secured the Imperial Railway's 
contract for the present year, and also contracts with other important 
manufacturing firms in Germany. They had, in addition, supplied the 
Government with a certain quantity of goods during the past year, con- 
cerning which they had not received a single complaint. Many improve- 
ments had been made during the past year, the small tube trade having 
been developed to a considerable extent, and they could now produce tubes 
from one-eighth of an inch up to 7ft. in diameter. The number of ordera 
that they had in hand precluded them from fixing an early date for delivery, 
and in some cases they were compelled to refuse good payiug work. "The 
sales for the current year, up to the 19th inst., amounted to 594 tons (of thse 
value of £5,648), compared with 403 tons (of the value of £3,706) last year. 
A further sum of £25,000 was required in order to carry out certain neces- 
sary extensions of the plant which the Directors considered urgent, and 
also to pay £4,200, being balance of the final instalment on the property 
of the Austrian Company. In conclusion the Chairman stated that nego- 
tiations had been begun for the working of their Austro-Hungarian 
tente. 

P GREAT NORTHERN TELEGRAPH COMPANY.—Notice is given that 
the coupons for the year 1895 (No. 36) on this Company's shares 
should be presented for payment at the offices of Messrs. C. J. Hambro 
and Son, 70, Old Broad-strect, E.C. 

HASTINGS AND ST. LEONARD’S-ON-SEA ELECTRIC LIGHT COMPANY 
(LIMITED).—-The annual meeting of this Company was held at Hastings 
on Friday last, the Chairman (Mr. F. A. Langham) presiding. In moving 
the adoption of the report and accounts, the Chairman expressed regret at 
the character of the report, but said the prospects of the Company were 
good. During the year current was supplied to 8,199 lamps, an increase 
over the previous year of 988. The law expenses were £157 more than 
last year, £840 had been loet on the sale of iustallation fittings, and the 
bad debts came to £365 more than last year. Taking all these items into 
account, the net increase of income amounted to £737. Inclusive of these 
extraordinary items, the income had increased by £1,302, and the 
expenditure by £600, and the shareholders could thus see that they 
were not in a position to pay a respectable dividend. He was not sure 
that the new system of charging for current benefited either the Company 
or the consumers. Large consumers might derive benefit ; but in order to 
obtain the full advantage electricity should be as liberally used as gae. 
The more current they used, the cheaper it would be. He regretted that 
the public lighting had been a great burden to the Company, as it entailed 
an absolute loss. They had carried out their contract to light the Front 
at a very low sum, and the loss on this account alone meant quite sufficient 
to pay a dividend, and until they could get rid of the contract, or obtain 
better terms, the Company could not be ina flourisbiug condition. The 
Directora had also under consideration the question of the price they. 
should charge the Corporation for current. If they did not wish to 
continue the supply, the Corporation was bound to buy the fittings at a 
valuation, so that the shareholdera would get some of their money back, 
Their private incandescent lighting business was sufficient to keep them 
busy. After the motion had been seconded, Dr. B. H. Allen. expressed 
disappointment at the report, and attributed their position to want of 
economy. The motion was eventually agreed to. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 26th inst. amounted to £1,168. The 
amount for the corresponding week last year was £1,121. Increase £47. 


OXFORD ELECIRIC COMPANY (LIMITED).— We are informed by the 
aecretary that the recent issue of £5 Ordinary shares was over applied for. 


QUEEN ANNE'S MANSIONS LIGHTING AND HEATING COMPANY 
(LIMITED).—A meeting of the debenture holders will be held on Monday 
at 251, Winchester House, E. C., at three o'clock, forthe purpose of approving 
an agreement dated April 22nd, modifying a document dated May 16. 1895. 

STOCK EXCHANGE NOTICES. — Applications have been made to the Stock 
Exchange Committee to allow the under-meutioned stock to be quoted iu 
the official list: — Crompton and Company (Limited), £82,850 Five per 
Cent. First Mortgage Registered Debentures ; National Telephone Com- 
pany (Limited), further issue of £229,471 Three and a-Half per Cent. 
Debenture stock ; Sir W. G. Armstrong, Mitchell and Co. (Limited), 77,555 
Four per Cent. Cumulative Preference shares. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—The 
Directora of this Company have decided, subject to final audit, afte placing 
£3,000 to the reserve fund and £7,952 to the debenture redemption fund 
to recommend, at the forthcoming meeting of shareholders, the payment 
of 5s. 2d. per share, free of income tax, making, with the interim dividend 
paid in November, a total distribution of 3 per cent. for the twelve months 
to December last, the same as paid for 1894. This will give 5s. 3d. to the 
Ordinary, 3s. 9d. to the Preferred Ordinary, and 1з. 6d. to the Deferred 
Ordinary shares. This Company’s traffic receipts for the week ended April 
24th, after deducting 17 per cent. of the gross receipts payable to the 
London Platino-Brazilian Telegraph Company (Limited), were £2,648. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—'l'he 
Directors of this Company have decided to recommend the payment of a 
Cividend of 6s. per share on the First aud Second Preferenca shares. and 6d. 
per share on the Ordinary shares for the six monthsended December d1st last 
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PRESENT 
AMOUNT. 


£1,012,880 
& 


COMPANIES? 
AMOUNT | LAST 
ОР DIVI- NAME 
DEND. 
Stock ы | B C0 
Stock Protected ess eb opa ons pM RA ье 
Stock p Deferred ........... „ 
100 *Atrloxn Direct Teleg. 4% Dab. (Reg. & Bearer).. 
£10 oe Amazon Telegraph (fally paid). 
£10 3/0 Brazilian Spey mv РДЕЛ ТТЛ O 
£100 BE |* Do. per Cent. Bonds (2nd жш 1906) . 
$100 $3 1 Cable Capital Stockk k 
10 8 Cuba Submarine e 
10 10 Do. Preference 10 per OI, аео 
5 2 Direct Spanish (fully paid) ..... 5 6ads «a0 eer 
5 10 Do. Preference 10 per Cent. ....... ME NUN 
Stock | 44 Do. 413% Debentures of £50 ew. 8 
20 2/6 Direct United States Cable, 1877 ........ an Saintes 
10 2/6 Eastern . =.: LE I Lj „ „„ „% „„ „„ „ „ „ „ ee ee 
10 6% Do. 6per Cent. Preference ........ 
Stock 4 Do. 4 рег Cent. Mort. Debenture Btock . xd 
100 5 * Do. 5 per Cent. Debentures, 1899........... 
10 2 Eastern Extension € 
Btock 4 Do. 4 por Cent. Debenture Stock  .......... 
100 5 * Do. 5 p. c. (Austln. Gov. Sub.)Debs. 1900 . 
100 5 Eastern and 8. African 5 p. Cent. Mor. Deb. 1900 
100 4 Do. 4% Mor Debentures, 1909 Gerd) 
£25 4 * Do. 4% Mauritius Sub. Debs. ^ ee 
10 26 Globe Telegraph and Trust о-о еа баевеваә 
10 6% Do брег Cent. Preference „............... 
10 5/0 Great НОРО. ods oo sossstaatéooaséses 6e piu a9 ve 
100 5% 5 per Cent. Debentures, 1883 issue.. 2 
25 12,6 "Dude Boe 8 — зе вовоесеоооев 
10 T London Platino-Brazilian . .......... l— PE 
100 6% „ Do. s per Cent. Debentures ................ 
£100 4% |*Pacific European Tel. 4% Guar. Debs. Red 1942.. 
4 neee eee —— 
£100 Cerl.| £2  j|*3ubmarine Cables Trust 6 per Cent. 
10 2/0 West African Telegraph ....................—- 
100 5% |* Do. брег Cent. Debentures (red.) 
10 2/0 West Coast of America ............... —— 
100 8% Do. 8 рег Cent. Debentures, 1902 .......... 
10 1/3 West India and Panama ......... jeu кезь» QA 
10 6 . 6perCent Ist Preference ............ 
10 6 Do. 6 per Cent, 2nd Preference ee 
100 b * Do. брег Cent. Debentures, 1917 (red.) 
15 8/9 Western rr Brazil ian 
di 8/9 Do. брег Cent. Cumulative Preferred ...... 
7 1 Do. Deferred Ordinary.. cen 
100 6 Do. 6 per Cent. Debs., Series “A” 1910 .... 
100 6 Do. 67 Mort. Debs. Series “ B" 1910 .. 
$1,000 7 Western Union 7% 1st Mort. (Hanten Bonds.. 
£100 ü Do. 6 per Cent. Sterling Bonds (red.) 
TELEPHONES, 
6 2/6 Chill Telephone (fully paid) +e =e == =e s.s ++ 
10 11d. Consolidated Telephone Const. & Maintenance .. 
41 1/0 | Oriental тете and Electric (fully MS . xd 
6 3/0 National TT TIT 
10 6 2 : r Cent. ‘Cumulative lat Pref. ^ 
10 6 Do. / Cumulative 2nd Pref. (fully pald).. 
5 2/6 mee 52 Non-Cumulative 3rd Pref. .......... 
Stock 83% benture Stock, 44% (red.) ...... —.... 
6 [0 "United Rivor Hate . . . . „ „ 0c o9 сонетов: 
Stock 5% Do. брег Cent. Debenture Stock (red. re 
ELECTRICITY SUPPLY COMPANIES. 
£10 10/0 City of London Electric Pret 0 ly puli)... T 
10 6/0 1 6% Cumulative Pref. "i р А — 
Stock 5% |" Do. 57 Debenture Stock (red.) ............ 
£5 i Electricity Supply Co. for Sp Red VET PPEEPEEUTHHTT 
£5 3'0 Charing кош & Strand Electricity e Corp. . 
£100 6% ро. брег Cent. Debentures, 1900 ............ 
£8 РЕ County of London & Brush Prov. Ord. (fully pud ^ 
£10 3/0 Do. Pref. (fully paid) ........... cross. 
£5 40 House-to-House Electric .... 
£5 - Kensington & Knightsbridge EI. Light fully paid). 
£5 6% Do. 1st Pref. Cumulative (full ^ oes 
£5 8/6 | Liverpool Electric Bupply (fully paid) .... . ..... 
b дА London Electric Supp ply МАРУ АРЧА beds 
£10 5/0 Metropolitan кра upply (fully paid) С 4 
Stock 44% |" Do. 4. Debs mH 
£10 4,0 Notting H 1855 “ЧЕКТҮҮ ТАТАТ ———— E 
oe * Rand Electric ..... dR ame Cand ee i alee ЧУНИ 
£5 5/3 St. James and Pall онаа ER CE ES 
£5 77, Do. 7 рег Cent. Ргеќегепсе.................. 
Б 4/6 Westminster Electric Supply (fally pald) ........ 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
8 1/6 Brush Electrical Engineering 
2 6% Do. 6 per Cent. Pref. Non-Cumulative ...... 
Stock 447, Do. 44 per Cent. Debentures............... 
5 3/0 Crompton and Co., 7 per Cent. Cumulative Pref.. 
5 1/6 Edison and Swan FFP 
Stock 44% Do. 4% Mortgage Debenture Stock . 
£5 A Electric and General Invest. Ordinary (£1 paid) .. 
2 tei Electric Construction .................. eee pa tian 
2 2/9* Do. 7 рег Cent. Cumulative Pref. .......... 
2 10,0 Elmore's Patent Copper Depositing ............ 
Б „> Fowler-Waring Cables (fully paid) ............ 
10 15 India ye Gutta Percha, &c., Works . З 
100 44% |" Do. 3 рег Cent. Debentures, 1396 52... 
£10 x айн Okonite Ordinary .................. 
£10 Do. 8 per Cent. Preference.................. 
9 Р Manchester Edison-Swan A" (£1 5s. ae: ЖУПРЕ 
12 24 Telegraph Construction and Maintenance . ёа? 
100 5 Do. Брег Cont: Bonds... o is escec one ое, 
£5 X Woodhouse and Rawson Ordinary (£3 15s. pald).. 
£5 jute Do. Preference (fully paid).................. 
10 10/0 | W. T. Henley’s Telegraph Works Ordinary...... 
10 7/0 Do 7 per Cent. Preference ................ 
Stock 147 Do. 44% Mort ge Debentare Stock........ 
RAILWAYS AND TRAMWAYS. 
Stock 147 ios Pow South London Railway Con. Ordy. . 
10 % 5% Perpetual Preference 
Stock 4 Do. 4% Perpetual Debenture . 4d 
£10 3} oer Overhead Баяу „о са msc món 


SHARE LIST. 


PREVIOUS. 
WEEK'S PRICE, 
APR. 22. 
49 5! 
92 93 
9) 10 
100 104 
10 11 
14 143 
113 117 
160 170 
12 134 
20 214 

4 5 
10 104 
106% 1094 
9) 10 
17 174 
18 18) 
130 133 
106 109 
173 181 
129 132 
101 105 
101 105 
105 108 
1124 116% 
100 11 
16 17 
23 23 
1014 107 
53 56 
108 111 
108 111 
5 6 
133 138 
54 6} 
102 105 
1 2 
97 102 
1 1} 
111 11 
» 1 
108 111 
8} 9 
6t 6 
21 2 
104 108 
104 108 
113 118 
102 105 
e ° 
8 
ve 14 
7 7i 
16 18 
16 174 
6 64 
106 169 
3} 4 
96 101 
14 15 
164 17 
134 188 
71 т} 
8 9 
124 134 
73 74 
13 14 
118 120 
9 9) 
§ 1 prem 
10} 10} 
10 1l 
9} 10] 
1 18 
1 14 
111 114 
1 22 
1 1} 
104 107 
1 18 
at 1 
22 23 
4 
38 41 
102 105 
10 171 
16 174 
107 112 
40 42 
144 15 
135 137 
> 14} 
HA 1 116 


Price 
Wedn 
Apr. 29. 
49 51 
92 93 
10 10} 
100 104 
10} 11 
141 141 
113 117 
160 170 
12 18 
204 214 
4 5 
10 104 
108% 109% 
94 10 
17 17) 
18 184 
129 132 
104 107 
18 18} 
130 133 
101 105 
101 105 
105 108 
112% 115% 
10 1 
163 17} 
93 234 
104 107 
53 53 
109 112 
108 111 
5 6 
133 138 
54 6} 
102 105 
1 2 
97 1)? 
1 1g 
11 11$ 
9} 10} 
108 111 
9 9} 
6} 7 
23 3 
104 108 
101 108 
113 118 
102 105 
8 34 
vs Y. 
в th 
7 8t 
16 18 
174 
6 7 
108 111 
3} 4 
97 10: 
14} 15} 
164 17 
184 138 
74 8 
8 9 
121 133 
74 74 
13 14 
119 121 
9 9} 
8 4 prem 
10] 10] 
10 1i 
91 10] 
là 18 
1g ц 
111 114 
2} 10 
11 1 
101 107 
13 18 
2} 23 
! й 
1 
24 234 
4 i 
38 $1 
102 105 
16) 171 
164 17} 
107 112 
40 43 
144 15 
123 185 
14 14} 
163 163 
1144 1163 


| 
* In calculating the yleld on this security, allowanse has been made for accrued Interest, but not for rede nptlon. 


Digitized by Google 


RATE PER 
. D UR 
YIELDED. "WD 
& Е 8, ! 
4 18 0 | Jan., Apr., July, Oct. 
5 7 6 | И] 17 
81710 | January and July .. 
oe | 
4 14 11 | Mar. , June, Oct., Dec. 
$ 8^7 | June and December 
4 2 7 | Jan., Apr.,July, Oct. 
6 8 1 February and August 
418 0 
400 April and October .. 
#15 3 | " n 
4 3 9 а 
4 0 0 | Jan., Арг., July, Oct. 
3 14 4 n n 
8 410 | "n n 
8 0 7 | May and November 
414 7 | February & August 
315 8 | Jan., Apr., July, Oct. 
8 0 7 | February & August 
416 7 "INA and July .. 
TE me bruary & August 
n ru: 
3 10 10 peters | November 
: i bed „Apr., July, Oct. 
3 8 2 Jan., April, and July 
411 1 | March & September 
49 3 | May and November 
5 8 1 | March & September 
8 12 11 - 
га April and October 
4 611 - : 
* January and July - 
41511 | March & September 
Pa January and July . 
8 0 0 | June and December 
5 2 2 May and November. 
514 8 n " 
4101 1 June and December 
5 2 9 Мау and November 
ja | — 
512 8 | February & August 
5 12 8 " " 
6 2 2 | May and November 
5 15 5 | March & September 
E May and November 
T TORT 5 
3 7 8 | June and December 
8 6 8 | " " 
E. 8. 1 | " " 
811 5 - 
8 8 6 | January and July .. 
ee 17 "n 
419 6 | " " 
: 4 6 — 
10 7 — 
3 13 3 June and December 
E y 2 
"s January and July .. 
316 2 - 
217 2 m 
3 14 10 June and December 
зз 6 ds 
3 8 4 - 
5 388 - 
3 4 0 = 
819 6 March & September 
* January and July .. 
E 5 2 
5 1 10 2 
4 % 1 February & August 
Er March & September 
s: December and June 
4 7 10 March and July... 
416 7 | January and July . 
3 8 7 2 
4 0 0 E 
4 Olt ЕА 


310 2 


May and November 


May and "November 


Janaary and July 


ENDING APR, 25. 


Highest | Lowest 
EU a! 4 
93} | 91 
104 9 

1024 i 

14 14} 
13 n 
201 LE * 

4 8 
91 ЕТ 
m 174 
18 18 

1323 131} 
18; 18 
132 1304 
105} да 
10} 10} 
174 161 
54] 52] 
126 oS 
103} 103 

dá dh 
114 114 
109} M: 

91 8H 
6H 6% 
2H 24 
7à ; 
174 17 
6] 6 

108} 1073 
15 ин 
17 16, 
135} s 

743 7] 
"83 k 
124 1 
138 13} 
103 10} 
101 2x 
10 9] 
dé i 
23} 22} 
4) 331 
414 LE J 
15 Оз 

137 136 
m1 == 
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TELEPHONE No. 15,077 ` TELEGRAMS: ' INDIORS LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Eieotrioal Auctioneers, Valuors, 


AND ARBITRATOR. 
,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


HE METROPOLITAN ELECTRIC SUPPLY CO., LTD., 


offer the following 
WESTINGHOUSE ENGINES FOR SALE, 


-owing to extensions and increase of H.P. required for larger Units. 
All the Engines are in good condition and complete in all respects. 
FIVE COMPOUND VERTICAL ENCLOSED ENGINES, each capable of indicat- 
320 H.P. when running at a speed of 250 revs. per minute, with a boiler pressure 
-of 150 1 square inch. 

MPOUND VERTICAL ENCLOSED ENGINES, each capable of indicat- 
ing 350 H. г: ы чиш running at 280 revs. per minute, with a voller pressure of 150 Ibs. 
per square inc 

` ONE COMPOUND VERTICAL ENCLOSED ENGINE capable of indicating 85 Н.Р. 
when oed. a speed of 320 revs. per minute, with a boiler pressure of 150 lbe. 
паге ш 
Thé whole of the above Engines ar, fitted with variable expansion gear controlled 
dy flywheel governors. 
Permits to inspect may be greens. by a apposto to the 5 at 17, 
South- street, Manchester-square, W., who will give any further particulars 


Average Annual Valuations exceed £1, 


HE AFRICAN DIRECT TELEGRAPH COMPANY, 
Limited. 
FOUR PER CENT. MORTGAGE DEBENTURE BONDS. 


FIFTH DRAWING. 


NOTICÉ is Hereby Given that in conformity with the conditions upon which the 
above issue was made, the undermentioned numbers of Debenture Bonds were this 
day Drawn at the Offices of the Company, Winchester House, Old Broad-street, in 
the City of London, in the presence of J. Denison Pender, Esq., one of the Directors, 
NA Edward Plank, Secretary of the Company, and the undersigned Notary 


The said Debentures will be PAID OFF at par on the 1st JULY next, at PARR'S 
BANKING COMPANY AND THE ALLIANCE BANK, Limited, Bartholomew-lane, 
iLoadon, E.C., after which date the interest thereon will cease. 
120 DEBENTURES of £100 each, numbered 
1997 


For £100 Sterling each 
By order 


rn 


2, Pope’s Head - Nabe; Cornhill, E. C. 
Notary Public. 
"London, 1st May, 1896. 


RAZILIAN SUBMARINE TELEGRAPH COMPANY 
(Limited). 


NOTICE is Hereby Given, that the FORTY-FIFTH ORDINARY RENE 
MEETING of the holders of the Brazilian Submarine Tel тарп Company, 
Limited, will be held in ROOM 174, WINCHESTER HOUSE, Old Broad-street, 
tanion, E.C., on WEDNESDAY, the 18th day of May, 1896, at Twelve o'clock noon, 
when the Report of the Directors and the Accounts to 3lat December, 1895, will be 
presented, and the ordinary business of the Company transacted. 


By order 
RICHARD COLLETT, Secretary. 


H. E. PLANK, Secretary. 


Winchester House, Old Broad-street. 
London, E.C., May 5th, 1896. 


— — — — — 


BRITISH ELECTRIC TRACTION (PIONEER) C0., 


1 and 3, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. G., С. B. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 
the requirements of each locality. 


Address communications to 


E = — ü — Hn 


E. GARCKE, Managing Director. 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY 


LIMITED, 


GUARANTEES FIDELITY. 
Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &c. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSU RAN CE. 


Head Office: 49, CHANCERY LANE, LONDON, W.C. 


MAY 8, 1896. xix. 


2 Gold Medals. 


—— 


Manufacturer of 


rest STANLEY kax 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the moet Moderate Prices 


—— PRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


‘Turnstile London. ' 


APPOINTMENTS VACANT. 
GREAT NORTH OF SCOTLAND RAILWAY 


COMPANY. 


Telegrams, ‘ Telephone, 65188 


TO ELECTRICIANS. 


The Directors require a thoroughly competent ELECTRICAL ENGINEER to 
undertake the duties of Electric Lighting and Telegraph Superintendent to this 
Company. Salary, £250 per annum. 

Applications, with references, to be sent to the undersigned on or before 30th inst. 


W. MOFFATT, Secretary. 
Aberdeen, 20th April, 1896. 


CHEAP PREPAID ADVERTISEMENTS rilating to SITUATIONS VACANT 
AND WANTED, МІЯ MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXOHANGB, are inserted in Tun ErzorBICIAN ” a£ the following low rates: 

Three Lines and Under "T TM js .., ls, 64. 


Per Line After ... " of " P - ва. 
Nine Words to the Line. 


SITUATIONS VACANT AND WANTED. 
ANTED, ELECTRICAL ENGINEER as Manager to go 


abroad ; must have experience telephones, electric lighting, and transmis- 
sion of power. Engagement five years. — y in first instance by le to ВЕТА," 
care Davies aud Co., Advertising Agents, Fiuch-lane, Cornhill, stating qualifications, 


— — 


experience, and salary required. 


WANTED, thoroughly competent man as STOREKEEPER 


and TIMEKEEPER, for Yorkshire ; must thoroughly understand installation 


and dynamo business. est references ; good wages.—Addreas, ‘8. T., 


Bleotrictan Office, Salisbury-court, Fleet-street, E. C. 


ELECTRICIAN (practical) wishes to canvass for or super- 
intend electric light work, or as Traveller for accessories. эша palary and 
commission." Age 23.— —'! ELKCTRIOIAN, " 21, Evesby-road, Kliburn, N.W 


TALECTRICAL ENGINEER, with commercial, scientific, 


and practical experience, desires SITUATION, home or abroad: —'! А, ө. w.,” 
14, 4, Lever-street, Manchester. 


ТК ЕСТЕ1САТ, ENGINEER, aged 30, 11 years’ experience, 


well up in general engineering. good draughtsman, with knowledge of foreign 


languages and customs, seeks engagement for directing installations work or 
management of central stations abroad.—Address, E. M., 121, Gower-street, 
London, W.C. 
AN (young) seeks EMPLOYMENT; can take charge of 
4 engine and machinery. Home or abroad. Over two years in last place with 
electric light plant. Good references.—'' A., 1, € larkeson- villas, South Acton, W. 
ARTNER WANTED by “experienced Electrical Engineer- 
ing Manager with a valuable and large business connection. Capital required, 
£2,000.—Apply, 2196, Electrician Office, Salisbury-court, Fleet-street, E.C. 
NLECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 
Address, CHAS. RICHARDSON and CO., Engineers Bureau. 342, Strand, 
London, W.C _ i 
ARTNERSHIPS.—ELECTRICAL ENGINEERS and 
others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeking Investments can obtain personally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed.— Address, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 


"DOULTON sCO., 


MANUFACTURERS OF 


LUMBAGO ( RUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 

Gold, , Silver, %0. 


Depots; 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS. 


LAMBETH, LONDON, S.E. 
© 
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WANTED, and FOR SALE. 
Lists WANTED. 


pRick& 


Messrs. SWETE and BAKER, Electrical Engineers, will be glad to receive PRICE 
LISTS of ELECTRICAL PLANT, APPARATUS and FITTINGS, with best Terms 


for Cash and full export discounts, as they are about to carry out some important 
work at Johannesburg and in Rhodesia. 

Communications to be addressed—Messrs. Swete and Baker, Box No. 647, care of 
Wm. Bettel, Esq., Goldflelds Hotel, J ohannesburg, S. A.R. 


Wm. Bettel, Esq., Goldfields Hotel, Johannesburg, 8. X 0. 0 10 1. 
WAN TED, LAMP TOPS with Platinum, Scrap Platinum, 
&c.—EDEY and Co., 256, Ferndale-road, Brixton. S.W. 


DYNAMO. 


140 volts 90 amperes, E. P. S. Co., 740 revs. 
100 volts 150 amperes, Statter, 1,200 revs. 
. 100 volts 50 amperes, Giilcher. 
65 volts 200 amperes, Siemens. 
50 volts 40 amperes, Conrady. 
50 volts 30 amperes, Elwell Parker. 
50 volts 20 amperes, Siemens. 
60 volts 15 amperes, Siemens. 
55 Accumulators, 31 І. Е.Р.8. 
12 Gas Engines from 4 Н.Р. to 12 H.P., by Crossley Brothers. 
Gas Engine and Dynamo combined ; new ; for 15 16 c.p. lights. #45. 
Send for list. 
TUBE Co., LTD., 1000, Queen Victoria-street, E.C. 


КОЕ SALE, а Direct-coupled Brush-Falcon ENGINE and 


VICTORIA DYNAMO, “С 2 and 6x5" combination, output 4,500 watts = 90 
speed 400 revs. per minute ; almost new. Will sell cheap.—Can 
Russell-square, 


50 watt 16 c.p. lamps, 
be seen at G. BAILEY'S, Southampton-mews, Southampton-row, 


London, W.C. 


london, W.O. ——  — — 5 — 
()FEERS WANTED for THREE 10-AMPERE THOMSON- 


HOUSTON ARC MACHINES, and for about 150 EIGHT-HOUR LAMPS, 
Each machine will maintain 50 lamps in series. Also for 4 SYNCHRONIZING 
PILLARS and 2 EXCITER PILLARS by Brush Co.—Apply SHEFFIELD ELECTRIC 
LIGHT AND PowER COMPANY (Limited), Commercial-street, Sheffield. 


LIGHT AND POWER COMPANY (Limited), Commercial street. елес  . 
LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices pres by Derby and Co., 44, Clerkenwell-road, London, Е.С. N. B.— 
Platinum sol 


A CCUMULATOR CHARGING.—C. Н. CATHCART 

and CO., having plant specially xn cre for this purpose, Charge Cells of all 
sizes promptly, thoroughly an cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E.C. (Telephone No. 65,260.) 


— ——— ——— ͤ — — ———M 
C. W. TREACHER & CO. 
(Late Е. C. ALLSOP & СО.), 

165, Queen Victoria Street, London, E.C. 


Manufacturing Electricians. 
ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRADE. 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free. 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 

OATALOGUES FREE. 


IT IS WORTH YOUR WHILE TO BUY DIRECT., 
THE RELIANCE LUBRICATING OIL CO. 


SUPPLY ON APPROVAL 


PURE HYDRO-CARBON NON-CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), viz., 


1124.; Spindle, 8łd. ; Gas 


Engine, 11}d.; Cylinde 
per Gall., carriage paid. 


ngine, 1s. 6d. ; and 
Also Solid and Liquid Lubricants for all other purposes. 


RELIANCE LUBRICATING OIL COMPANY, 


19 & 21, WATER LANE, CREAT TOWER STREET, LONDON, E.C. 


Depets at LIVERPOOL, BRISTOL, HULL, CARDIFF & GLASGOW 
Telegrams: ‘‘Subastra], London." 


р, 113d. ; Machinery, 
Dynamo Oils, is. 8d. 


1 
— —— — —— 


The Bristol Safety Lamp Works, 


' 


Cr. 8vo. Cloth. Price 6s. net. 
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TRE two most interesting electrical exhibits shown at the 
Royal Society soirée on Wednesday evening were Prof. Ewine’s 
beautiful apparatus for rapidly making permeability measure- 
ments, a description of which will be found in another column, 
and the novel resistance boxes shown by Mr. Е. H. Grirritus 
and Mr. F. W. BunksraLL, which we hope to fully describe in 
а later issue. Mr. CAMPBELL Swinton was allotted an entire 
room for the purpose of giving demonstrations of the Réntgen 
radiography, and Mr. HERBERT Jackson, of King’s College, 
was also in evidence with his focus tube. 

A pretty little exhibit, due to the Rev. F. J. Ѕмітн and Mr. 
Vernon Boys, consisted in geometric wall brackets and 
geometric steady blocks. The object of these brackets is to pro- 
vide wall supports with definite position for physical apparatus. 
Three small projections are fixed to the wall. Of the two 
upper ones, one is furnished with a triangular indentation, 
the other with a V-groove, the third having a vertical flat surface. 
Thebrackets are furnished at the top with hemispherically-ended 
serews, which drop into the recesses in the upper blocks, and 
at the bottom with a third screw, which rests ‘against the flat 
projection. Three points of contact are determined by the 
sphere-and-triangle support, and these rigidly determine two 
in the sphere-and-cup support and one on the wall plate. 
Thus the system is completely and rigidly determined. The 
same idea is carried out in regard to the geometric steady 
blocks. | 


С 


Auuminicm is probably the last metal to be recommended 
for fusible cut-outs. It will fuse readily enough, but it will 
not cut-out, at least not with any degree of promptness; it 
prefers to remain as a conducting filament of red-hot molten 
metal bridging across the terminals. At the Royal Institu- 
tion last Tuesday Mr. Vernon Boys showed a very effective 
experiment to illustrate the reluctance of a melted aluminium 
wire to break up into detached drops, as any self-respecting 
cylinder of liquid ought to do. Some eight or ten inches of 
fine aluminium wire were secured between two binding pillars, 
and a current sufficient to raise the wire to bright red heat 
was gradually switched on. While the wire was in this per- 
fectly molten condition, the temperature being well above 
the melting point, a magnet pole was moved about in its 
neighbourhood. The liquid filament was attracted or repelled 


at will and when sufficiently powerfully repelled it looped 
itself with the evident intention of getting into such a position 
that it would be attracted. The intention was fatal, for the 
moment the loop was completed the points of contact coalesced 
and the liquid system instantly collapsed. 

As another instance of the highly-developed capillary 
properties of liquid aluminium, Mr. Boys showed how 
enormously large are drops of molten aluminium in comparison 
with water or mercury drops of the same shape. In liquid 
aluminium the surface tension is very high, while the 
density, as compared with other metals, is very low. Con- 
sequently drops of aluminium approximate to a sphere in 
much larger sizes than in any other known metal, except 
perhaps magnesium. It is to this that the apparent pastiness 
of molten aluminium ia due. That there is no real pastiness 
is quite evident from the fine lines which it will take in 
making a casting. | 


2 a 


А piscussion extending over three evenings is apt to become. 
distinetly wearisome and sadly irrelevant, as those who were: 
present on the occasion of the recent house-wiring debate. at 
the Institution of Electrical Engineers know to their cost. 
It is doubtful, moreover, whether any scientific or engineering 
subject under the sun is worth so prolonged a tossing upon 
the arguments of counsel.” The Institution of Mechanical 
Engineers, however, did well not to keep the debate on 
steam-superheating within too narrow time limits. Regarded 
as a matter affecting modern steam practice, the subject is 
one of prime importance, and quite as worthy of the large 
amount of time devoted to it as anything we know of. But 
it certainly was regrettable that so long an interval as three 
months should have elapsed between the reading of Mr. 
PATCHELL’S Paper and the resumption of the discussion. 
Some of the later speakers had obviously forgotten the 
contents of the Paper, while others missed the chief point 
which its author had in view. 


— penes 


Ат Maiden-lane station Mr. ParcmeLL has found that the 
use of superheaters on a portion of the boiler plant results in 
both a higher economy and a greatly improved duty. More 
power can be got out of & given weight of fuel, and more 


steam out of a given space in the boiler room. It is true 


that the steam does not reach the engines in a superheated 
state, owing partly to the admixture of steam from the other 
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boilers and partly to radiation. But it is quite beside the 
mark to say that the apparatus is not a superheater. It is 
also beside the mark to say that Mr. ParcmeLL has devoted 
too much attention to the boiler gain and too little to the 
engine gain. For the landable purpose of clarifying matters 
in text-books and in class-rooms there may be some advantage 
in saying that, theoretically, superheating gives only an engine 
gain. What the practical man wants to know is what it will 
do practically and on an £. s. d. basis; and as in practice we 
have not succeeded in getting superheated steam in the engine 
on the working stroke, and but rarely get it at the stop-valve, 
it is more to the point to pay attention to the improvements 
which a superheater brings about in the boiler plant, in the 
better utilisation of the heat from the furnace, and in the 
extra duty in evaporation. 

WnATEVEB may be the measure of success attending gas- 
engine electric supply stations on the Continent, those at 
home are not, it would seem, unqualified successes. At Coat- 
bridge the gas plant has been replaced by steam, at More- 
cambe the station was declared a public nuisance and was for 
some time shut down, while at Belfast it has practically been 
decided to erect a steam-driven station capable of filling the 
future requirements of that city. The Belfast gas-engine 
station was originally the initial stage in a scheme of gas- 
power sub-stations, a system of which the late Mr. Denny 
Lane was the first and most powerful advocate. It would be 
rash to infer from these three deviations from success that 
gas-power electric supply stations must of necessity fail; but 
it is highly probable that for some time to come both 
capitalists and engineers will draw the practical conclusion 
that this class of installation should be left severely alone. 
Pending farther particulars as to why the Belfast municipal 
authorities do not propose to proceed with their original 
scheme, we cannot but regret that the matter has taken so 
unfortunate a turn. Coatbridge had elements of failure not 
essentially gaseous; Morecambe was too rough-and-ready a 
pioneer job to ensure permanent success; but of Belfast we 
had hoped that its sound modern design and solid construction 
would place tne gas-engine station system on a secure and 
lasting footing. Unfortunately, the outcome of the Belfast 
venture seems to point to the temporary failure of this type of 
electri¢ supply station, at any rate under conditions met 
with in this country. 

Tue exhibition now being held at the Crystal Palace, to 
which further reference is made in another column, is 
accurately described as horseless, for the greater number of 
exhibits are merely ordinary carriages with the horses taken 
out of the shafts. These are supposed to be of historic 
interest, to mark the era of quasi-civilisation which has led 
up to the glorious age of motor cars. As to the motor cars 
themselves, we saw a considerable variety within the building, 
and a couple running in the grounds. One of these latter was 
propelled by steam and the other by petroleum spirit. Both 
ihe one and the other was preceded by a great wave of noise, 
rendering the oft-repeated injunction to Beware of the 
Horseless Carriages” quite superfluous, while the spirit- 


propelled vehicle had an equally pronounced wave of odour 
behind it. That is how we first learned it was driven by 
spirit. When it stepped to take up a fresh cargo of adven- 
turous passengers its spirit was even more in evidence. Never 
did a restive steed prance with more vigour than did that 
petroleum-driven carriage; it was as if the spirit of Sr. Virus 
himself had got into the works. Something ought to be done 
to subdue the impatience of this benzolene steed when it is 
required to stand still a little while, for the vigorous jiggle 
which it maintains all the time is by no means inviting to a 
ride. Electric cars in active operation were conspicuous — 
by their absence. 
———— 


Cable Interruptions. Date of Interruption. 


Puerto Plata—Martinique ........ ............... Dec. 19, 1895. 
Ceara—Maranham ................................. April 28, 1896 
San Thomé—Loanda .............................. May 2, 1896 


Royal Society.—Among the Papers down for reading on 
Thursday was one by Prof. Gotch, F.R.S., and G. J. Burch on 
** The Electromotive Properties of Malapterurus Electricus.” 


The Evaluation of а Unit.—It seems that in Vermont, 
U.S.A., there exists an unrepealed law to the effect that 
* one bushel and three-quarters of a peck shall be deemed a 
bushel." 

Appointment. —Mr. E. W. Dickinson, late of the Bolton 
Corporation Electricity Works, has been appointed engineer to 
the Trinidad Electric Light and Power Company (Limited), 
Port of Spain, Trinídad. 

The “Sir John Pender” Gold Medal—The “Sir John 
Pender ” gold medal, which is awarded annually to the best 
student of the electrical engineering department of the Glasgow 
and West of Scotland Technical College, has been won by Mr. 
Alex. H. Weddell. 


Compagnie Francaise des Cables Télégraphiques.— We learn 
that the French cable steamer “ Francois Arago ” is at Havre 
refitting, and that she will be chartered by the Compagnie 
Française des Cables Télégraphiques to repair their West 
Indian system of cables. 

Terrestrial Magnetism,— According to Terrestrial Mag- 
netism," M. Moureaux has been requested by the Imperial 
Russian Geographical Society to investigate the cause of an 
anomaly in the distribution of terrestrial magnetism, which 
certain observations have revealed in Southern Russia. 

Electric Railways for Brussels.—According to a Brussels 
newspaper, the Belgian Government has determined to unite 
the two great terminal stations in that city by six underground 
tracks, and to construct a central station and a girdle line 
around the city. Two of the underground lines are to be 
worked by electricity. 


South-West London Polytechnic Institute.—The governing 
body of this Institute have decided to hold the first annual 
conversazione on Saturday next, May 9th. Among other 
special items of interest may be mentioned the demonstrations 
and experiments of Messrs. Edser and Clark on “ New Photo- 
graphy,” including some negatives of fractures and necrosis. 

A Pacific Cable.—A Reuters telegram states that a Bill 
for the construction af a United States-Hawaii-Japan cable 
has been approved by the Senate Committee, and authorises 
the U.S. Postmaster-General to contract with any company to 
Jay the cable with an annual subsidy not to exceed $160,000. 
The report estimates the оов" of the cable at $3,400,000, and 
the annual maintenance at $586,000 for the first five years. 

Bacteria and Electric Currents.—On page 71 of our issue of 
November 15th last, we alluded to some interesting and some 
what amusing experiments by a Dr. Waller on the behaviour of 
tadpoles when exposed to the influence of the electric current. 
In the Comptes Rendus for April 20th, M. L. Lortet, in a 
communication on ‘‘ The Influence of Induced Currents on the 
Orientation of Living Bacteria,” describes how he placed some 
bacteria in a drop of liquid, through which he passed in various 
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directions the current from an induction coil; they invariably 
arranged themselves so as to become parallel to the direction 
of the current. 


Polyphase Motors in a Shoe Factory.—-The operation of 
shoe factories by electricity seems to be making steady head- 
way in America. The General Electric Company of America 
ia about to undertake the electrical equipment of a large shoe 
factory in Norway, Me. Seven non-synchronous multiphase 
motors, aggregating 100 RB. ., wil be put in. The current 
will be taken from the 250-kilowatt three-phase generator 
recently set up in its station by the Norway Electric Light 
Company. 

Three-Phase Patent Litigation in Germany.—The three- 
phase patent of the Helios Company of Cologne, against which 
an action was brought a little time ago by Messrs. Schuckert 
and Co., the Allgemeine Elektricitits Gesellschaft, Siemens 
and Halske, and Lahmeyer and Co. has been upheld by the 
Imperial Patent Office and the application dismissed with costs. 
Some three months ago the “ Reichsgericht,” the highest Court 
in Germany, dismissed a similar action against the same patent. 
The patent in question is a Zipernowsky-Déri patent. The 
firms mentioned have lodged an appeal against the decision of 
the Patent Office. 


The London Electric Supply Business.—A well-written and 
accurate critique of the London electric supply business, from 
the point of view of the investor, is to be found in the current 
number of the Investors Review. Tables are given showing 
the Board of Trade units sold during 1895, the dividends paid 
since 1891, the sums set aside for depreciation out of revenue, 
and the present prices charged for the Board of Trade unit 
зоа the maximum charges permitted. Much space is devoted 
to the finances of the City of London Electric Lighting Com- 
pany. At the conclusion of the review the writer expresses his 
belief that **the companies appear to have a good future before 
them, and probably the present range of dividends will be 
improved upon," an opinion in which we entirely concur. 


International Congress of Electrical Engineers at Geneva.— 
On the occasion of the Swiss National Exhibition at Geneva, 
the Society of Swiss Electrical Engineers bas resolved to hold, 
during the month of August, an International Congress of 
Electrical Engineers, and has now sent invitations to different 
foreign societies. The Congress will last four days and the 
following subjects have been included in the programme :— 
(1) Magnetic units and their nomenclature ; (2) Photometric 
units and their nomenclature; (3) Long-distance transmission 
of energy and its distribution by continuous and alternating 
currents; (4) Protection of high-pressure circuits from atmos- 
pheric discharges ; (5) Disturbances caused by electric tramways. 
In connection with the Congress there will be excursions into 
the Jura and central districts of Switzerland for the purpose of 
inspecting various important electrical plants. 


Motor Oar Olub.—A club bas been founded to promote the 
manufacture and use of motor-carriages and other road vehicles, 
and an inaugural dinner was held at the Imperial Institute on 
Friday. Members of the House of Lords (who are discussing 
Lord Harris's Bill and the proposed amendments thereto) were 
invited to judge of the merits and capabilities of various types 
of motor carriages and cycles, which will be on view at the 
Institute during the exhibition which opened on Saturday. 
Several electrical exhibits are to be included shortly, amongst 
which will be an electric carriage, constructed by Messrs. 
Thrupp and Maberley, with a motor designad by M. Julien, 
of storage battery fame. At the dinner, in response to the 
toast of the ‘British Motor Car Industry and Club," Mr. 
H. J. Lawson, whose name is so well known in connection with 
the introduction of the bicycle into this country, responded, 
and referred to the remarkable exhibits which they had 
inspected, and claimed for them that they were the most 
wonderful inventions of this century. Arguing from the 
immense success of the cycle industry, which he had founded 
20 years ago, the speaker stated that the horseless carriage 
industry, which had met with the same ridicule and opposition 
ав its precursor had done, was now gradually assuming its 
place in the list of British industries, 


Royal Institution. —The annual meeting of the members of 
the Royal Institution was held last week, Sir James Crichton- 
Browne presiding. The annual report of the Committee of 
Visitors for the year 1895 was read aud adopted. The real 
and funded property now amounts to above £100,000, entirely 
derived from the contributions and donations of the members 
and of others appreciating the value of the work of the Institu- 
tion. During 1895, 72 new members were elected, and 63 
lectures and 19 evening discourses were delivered. The books 
and pamphlets presented amounted to about 260 volumes, 
making, with 594 volumes purchased by the mánagers, a total 
of 854 volumes added to the library in the year. The following 
gentlemen were unanimously elected as officers for the ensuing 
year :—President: the Duke of Northumberland; Treasurer: 
Sir James Crichton-Browne, F.R.S.; Secretary : Sir Frederick 
Bramwell, F. R. S.; Managers: Sir Frederick Abel, Sir Benjamin 
Baker, Mr. John Wolfe Barry, Lord Halsbury, Mr. Charles 
Hawksley, Dr. John Hopkinson, F.R.S., Mr. Victor Horsley, 
F.R.S., Mr. Willam Huggins, F.R.S., Lord Kelvin, F.R.S., 
Mr. Alfred B. Kempe, F.R.S., Mr. George Matthey, F. R. S., 
Mr. Ludwig Mond, F.R.S, Sir Andrew Noble, F. R. S., Earl 
Percy, and Mr. Basil Woold Smith; Visitors: Mr. Gerrard 
Ansdell, Sir James Blyth, Mr. Arthur Carpmael, Sir William 
James Farrer, Mr. Carl Hagg, Sir: Francis Laking, Mr. Hugh 
Leonard, Mr. James Mansergh, Mr. Lachlan Mackintosh Rate, 
Mr. Felix Semon, M.D., Mr. Henry Virtue Tebbs, Mr. John 
Isaac Thornycroft, F.R.S., Mr. Thomas Tyrer, Mr. John West- 
lake, Q.C., and Mr. James Wimshurst. 


Applied Electro-Ohemistry.—In his second Cantor lecture 
on this subject at the Society of Arts, Mr. Swinburne, after 
showing some pretty experiments illustrating the dissociation 
hypothesis and the phenomenon of electric osmosis, proceeded 
to describe in some detail various electrolytic processes of copper 
refining, the Ashcroft process for winning zinc from the 
Broken Hill ores, and the best-known electrolytic methods 
for making caustic soda and bleach, referring incidentally to 
the deposition of lead, sewage purification, and to an ingenious 
but impracticable electrolytic meter, based on the principle of 
electric osmosis. In connection with the electrolytic refining of 
copper, the lecturer pointed out that in this couutry we preferred 
using j-volt cells having a number of anodes and cathodes in 
parallel, a system involving multitudinous connections ; whilst in 
the United States, at the Anaconda Works, for instance, they 
used 100-volt vats, with a succession of crude copper plates 
intervening between the anode and cathode proper. The plates, 
of course, acted on one side as cathodes, and received pure copper, 
and on the other as anodes, and dissolved away. To prevent 
the process from going too far, and the pure deposited copper 
from being eaten away, & very ingenious device was adopted at 
the Anaconda Works. Sheets of paper were rivetted on to the 
cathode faces by means of copper rivets ; these rivets afford 
sufficient conductivity to enable the job to be started, and the 
copper deposit soon spread from the rivets all over the surface 
of the paper. When the anode face of the bar was completely 
eaten away further action on the pure deposited copper was 
stopped by the intervention of the paper wall. 


Electrical Separation of Tellurium from Copper Residues.— 
A method for the separation of tellurium from copper residues 
is described by Mr. Cabell Whitehead in the Journal of the 
American Chemical Society. In the electrical refining of 
copper the washings from the gold residues contain the 
tellurium as tellurous oxide or sulphate. The tellurium may 
be obtained from these either by precipitation with copper or 
by passing sulphurous anhydride through the solution. It 
may be finally purified by distillation in hydrogen. When a 
solution of sodium tellurite is added to a solution of an 
ammonium salt, a white precipitate of tellurous anhydride is 
thrown down, which becomes granular on boiling. A small 
amount of tellurium or of some metal which can be precipitated 
by sulphurous anhydride remains in solution; this soluble 
portion is still under investigation. Potassium ferrocyanide 
does not react with tellurium chloride at once, but after a few 
hours prussian blue is formed. When tellurium is heated with 
aluminum the two combine with explosive violence, forming a 
chocolate-coloured compound difficultly fusible, which has the 
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composition of Al, Te,. It is hard and brittle, and can readily 
be ground to powder; when exposed to moist air it is decom- 
posed, and hydrogen telluride is slowly evolved ; when thrown 
into water it is rapidly decomposed. Tellurium is readily 
deposited by an electric current either from an acid or alkaline 
solution. It has been found possible to separate tellurium 
from copper by adding an excess of sodium hydroxide and 
about 3 grammes of potassium cyanide for each gramme of 
copper present, and passing an electric current through the 
solution, when the tellurium is thrown down as a black, non- 
adherent precipitate, which can readily be filtered off; the 
solution can then be slightly acidified with sulphuric acid, and 
the copper estimated in the usual way by electrolysis. 

The “Okinawa Maru.”—The Japanese Government cable 
steamer “Okinawa Maru” left the Telegraph Construction 
and Maintenance Company's works at East Greenwich on 
Monday evening, the 4th inst., for Japan, after loading some 
236 knots of cable. This length completes the order for 800 
knots secured by that Company last autumn. The first portion 
was shipped and despatched to Nagasaki in December last in 
the chartered steamship “Ayr.” We understand that this 
cable is intended to be laid between Japan and Formosa vid 
the Lu Chu group of islands, two of which will be connected 
up. Great reticence on the subject is, however, maintained by 
. the Japanese Government. The “ Okinawa Maru” proceeds to 
Nagasaki under the command, in the illness of her captain, 
of Capt. Lacy, who is the solitary Englishman on board, the 
technical staff and ship's officers and crew being all Japanese. 
The cable and electrical stores are in charge on the outward 
passage of Mr. S. Nishikata. During her stay off the Tele- 
graph Construction works at Greenwich the “ Okinawa Maru " 
has been visited and critically examined by a large number of 
cable men. "Tbe general verdict would seem to be that she is 
somewhat too much hampered about the decks for cable work, 
and that more space should have been provided below abaft 
the gear for stowing buoys, coiling ropes, &c. A flush deck, 
such as that of the “ Britannia," for example, would have been 
preferable. The testing room is exceedingly spacious and well 
ordered, and is placed where every ship's testing room should 
be—namely, on the upper deck amidships. The chief elec- 
trician's cabin is most conveniently situated just outside the 
testing room. The saloon and cabin accommodation of the 
vessel leave nothing to be desired. It must be remembered 
that some 600 knots of cable manufactured for the Japanese 
Government by the Silvertown Company were shipped to 
Nagasaki some weeks back in a cargo steamer, the Sarpedon.” 
So far the destination of that cable has been kept secret. ' 

Réntgeniana.—A steady stream of Rontgeniana continues to 
flow throw the Académie des Sciences. In the last number of 
the Comptes Rendus, М. R. Cotson describes some experiments 
devised by him with a view of determining whether X-rays 
impress photographic plates directly or by means of a transfor- 
mation due to the support or to the sensitive layer itself. He 
concludes that the rays aot directly. М. Е. P. LE Roux, 
in a memoir “On the Heterogeneity of the Rays emitted by 
Crookes’ Tubes and the Transformation of the Rays by 
Screens,” relates some curious results obtained by him in his 
first attempts at radiography. Pieces of metal were apparently 
more easily traversed the thicker they were; cardboard was 
relatively opaque, though when placed on a piece of metal 
the two were transparent ; the gelatine was tinted red. The 
majority of M. Roux’s conundrums were solved for him by 
M. H. Becquerel’s discovery that the so-called X-rays, due to 
phosphorescence, traverse metals more easily than th: se derived 
from ordinary Crookes’ tubes, and are reflected. The colouration 
of the gelatine is, M. Roux argues, due to a sifting effect of the 
cardbourd screen. He suggests the term hyperdiabatic rays in 
lieu of the more common one. MM. L. BkxOIST and D. 
Hurmuzescu find that:—All things being equal, the rate of 
discharge of a charged body varies as the square root of the 
density of the gasin which itis immersed. These experimenters 
put forward the hypothesis that the behaviour of electrified bodies 
under the influence of Róntgen rays is due tothe expulsion by the 
body under their influence of the molecules of gas condensed 
on the surface or occluded at a certain depth. M. A. LArax, 
in a further communication “On Electrified Róntgen Rays,” 
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describes how he placed an insulated metal screen, connected’ 
to an electrometer or to an electroscope, inside a Faraday box 
of thick lead, and directed on to the screen a cone of X-rays, 
the rays entering the box through an aperture covered by 
some electrified conducting membrane. A charge of the same: 
sign as that on the membrane was developed on the screen, the 
action resembling that which would occur if the electrified mem- 
brane and the screen had been connected by a badly-insulated 
higbly-resisting wire. М. Lafay finds that the transference of 
the charge is the more rapid the more transparent the mem- 
brane. In the course of these investigations M. Lafay found 
that on suppressing the electrified membrane the electrometer, 
as a rule, showed the existence of a slight + charge on the 
screen ; but the charge was from 20 to 30 times less than that 
obtained with “electrified rays," which gave an appreciable 
magnetic deflection. 


Recent Chemical Progress.—In his last lecture on this sub- 
ject at the Royal Institution last week, Prof. Dewar pointed 
out that a true solvent for aluminium having been found in 
cryolite which melts at a moderate temperature, we are enabled 
by electrolysis to break up the oxide, and deposit pure alu- 
minium on the cathode, and this metal, owing to its great 
reducing properties, can be used to effect the separation of 
other metals, such as chromium and tungsten from their 
oxides. From the time of Davy it has been known that the 
alkaline metals could be obtained by electrolysis, but perhaps: 
the greatest advance which has been made in the process from 
the chemical point of view is the use of a moving electrode 
which removes the alkali from the solution as fast as it is sepa- 
rated. It is well known that in all cases of electrolysis there 
із a powerful back electromotive force due to the ten- 
dency of the separated ions to recombine. This tendency 
was overcome by Daniell in his well-known cell by causing 
the substitution of copper for the separated hydrogen, which 
copper was deposited on a copper plate. In Groves’s battery, 
nitric acid is used as a depolariser, and in all the modifications 
of these two batteries which have been introduced depolarisa- 
tion has been effected by the introduction of some substance 
to combine chemically with one of the separated ions. But in 
the Castner process for the production of caustic soda and 
chlorine by electrolysis, travelling cathodes of mercury are 
employed, which combine with the sodium, and remove it from 
the electrolytic tank as soon as it is separated, and pass it into 
another vessel in which the sodium amalgam is decomposed with 
the formation of caustic soda, while the mercury passes on and 
is ready to be used again. By suitable connections the energy due 
to the formation of caustic soda is made to yield a current which 
supplements the electrolytic current. Thus not only is polari- 
sation prevented, but the tendency of the ions to recombine, 
which would have caused it, is made to assist the electrolytio 
process. In electrolysis it is not.only the back action of 
hydrogen and the metals which are liberated at the cathode 
which has to be overcome, but the effects of the anions must 
be guarded against. In copper we have a metal which is 
valuable in many instances, for it is not only readily oxidised 
by electrolytio oxygen, but its oxide is reduced with equal 
facility by the hydrogen evolved, and in many processes this 
fact has been taken advantage of. Groves in his gas battery 
attempted to utilise the combination of oxygen and hydrogen 
for the production of an electric current, and Ludwig 
Mond has recently tried to improve this battery which, 
for many reasons was not commercially useful. Many 
attempts have been made to obtain electricity direct from 
the combination of carbon and oxygen. Coal is not a good 
conductor, and some fused oxidising agent is necessary as an 
electrolyte, so tbat there are difficulties in the way of using 
carbon as the positive electrode. Carbon monoxide, however, 
can be readily produced, and perhaps the solution of the problem 
will be found in some modification of Grove's battery in which 
carbon monoxide will replace the hydrogen. Passing ou to the 
metals of the rare earths, the lecturer stated that the oxides of 
lanthanum, zirconium and thorium converted more heat into 
light than any other known substances, and illustrated the 
process of the manufacture of an incandescent gas mantle. 
Chlorate of potash, which was so much used by chemists as & 
source of oxygen, is now produced electrolytically. 
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FOCUSSING TUBE FOR USE WITH ALTERNATE 
CURRENTS. 
BY A. A, CAMPBELL SWINTON. 


In Prof. Rontgen’s second communication to the Würzburg 
Physico- Medical Society, published in your issue for April 24th, 
he states that he is constructing a special form of vacuum 
tube for use with alternate currents from a Tesla transformer. 
For those whose laboratories are supplied with alternating 
current, but who cannot readily obtain continuous current, a 
tube suitable for use with Tesla current is an advantage. 
The annexed illustration shows such a tube which I had 
made nearly two months ago. The two curved aluminium 
discs serve alternately as cathode and anode according to the 
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direction of the current, each focussing its cathode rays upon 
an identical portion of the flat platinum reflector. If care- 
fally made, so that the foci of the two discs are exactly in the 
same point, the tube will be found to work well. 

By connecting both discs together and using them as 
cathode, and employing the platinum as anode, the same tube 
will answer for Rhumkorff currents. 


THE COMBINED ALTERNATE-CURRENT AND CON- 
TINUOUS - CURRENT SYSTEM OF SUPPLY AT 
BRIGHTON. 


Probably the most interesting of the many features of 
interest connected with the electric lighting of Brighton is 
the system of supplying the outlying districts during the 
greater portion of the 24 hours with continuous .currents, 
and during the few kours of heavy load with alternate 
eurrents. The idea is in itself refreshingly original, but an 
engineer cannot afford to be original unless he can be assured 
of a substantial gain and of practical success. The figures 
relating to the coal consumption at Brighton for the past year 
wil, we think, convinee him that a substantial gain is 
achieved, and a few particulars about various subsidiary 
devices will be equally convincing as to practical success. 

From the sketch-map of the town it will be seen that by far 
the greater portion of Brighton is supplied on the ordinary con- 
tinuous-current (three-wire, 115 volt) system. In Fig. 1 the 
network served on the dual plan is given in greater detail. 
What is done is briefly as follows :—In the outlying quarters, 
known as the Preston and Lewes-road districts, a high-pres- 
sure alternate-current ring main is laid. The ring main is 
tapped at intervals by transformers, the secondaries of which 


are connected to the 3-wire distributing network. The high- 
pressure ring main and the distributors are, we may here 
remark, both of the paper-insulated concentric type. Into each 
of the two transformer sub-stations nearest to the town network, 
& low-pressure distributor is run. Means are thus available 
for connecting the districts at will with the ordinary town 
continuous-current network, or with the high-pressure alternate- 
current feeders coming direct from the alternators at the 
central station. 
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Fic. 1.—Map showing Network worked on the Combined System. 


The whole system has worked perfectly satisfactorily since: 
it was started in 1894, and with marked economy in coal. 
Although there are a few business streets in the area supplied 
on the combined plan, the main demand will, in all proba- 
bility, always come from private houses and street lamps. 
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Fie, 2.—Interlocking “ Change-Over " Switch. 


The continuous-current is only supplied between the hours 
of 11 p.m. and sunset the next day, and it will thus be obvious 
to any central station engineer that owing to the extremely 
small load the whole supply can be carried out through the 
distributors without the aid of special continuous-current 
feeders. When, however, the load begins to increase the 
scattered network requires more regular feeding arrangements. 
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‘Of course the difficulty could be met by employing one or | distributors. In the evening he commences at the feeding- 
other of two expensive luxuries, to wit, а new station built | stations, switching them off in succession and gradually 


specially to supply the outskirts of the town, ог very heavy 
feeders. ‘‘ Boosters also might be used, but whether they 
would give a greater measure of practical success than the 
: System actually in use is problematical. 

It will be evident, from what we have described, that some 
very certain system of interlocking had to be devised before a 
‘public supply could be commenced on this plan. In this 
matter Mr. Arthur Wright has had the advantage of the very 

valuable assistance of his distribution superintendent, Mr. 
R. C. Quin, who has worked out a very complete system of 
keys and locks, which prevents any distributor being connected 
to the secondary of a transformer, while the distributor is con- 
nected to the continuous-current network, and which locks and 
_prevents the changing-over switches being turned from the alter- 
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nating source of supply to the continuous as long as there is 
a single transformer in the district connected to its network. 
A view of a change-over station switch is given in Fig. 2. 
‘On coming to the station in the evening the bicycle switchman 
finds the switch connected to the three-wire town main on the 
left. He pulls the lever over to the right, connecting the dis- 
tributors of the section governed by the change-over station 
to the secondary of the live transformer and disconnecting 
the entire section from the continuous-current supply. He 
locks the switch, and in doing so releases the keys. With 
these keys he is able to release the switches of the trans- 
formers in the other stations belonging to the section, and to 
thus connect fresh alternate-current feeding points to the 


. Fic. 5.—Map of Brighton showing Streets in which Electric 
Light Mains are laid. 


throwing the entire load on to the change-over station. As 
he switches over at the sub-stations he locks the switch in 
position out of harm’s way, and in so doing releases a key. 
He finally arrives at the change-over station with his due 
quantum of “© open, sesame,’’ by means of which he is able to 
release the switch and pull it over to the left, once more con- 
necting the district to the town mains, shown in Fig. 8. 

At the moment of changing over from one system to 
another, there is, of course, a momentary blink in the lights; 
but as this usually occurs before dusk, and about 11 p.m., it 
is hardly noticed. "There are nearly 100 consumers supplied 
on this dual system, with some 4,000 lamps connected. The 
accompanying curve (Fig. 4), giving the number of pounds 
of Welsh coal used at Brighton per unit sold, shows how 
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economical at all times of the year a station worked 
on this system can be. Had it been necessary to feed six 
transformers day after day during the whole of the 24 hours 
with magnetising current, the coal consumption during the 
dog-days would have exhibited a very pointed difference. 

From the above description it will be easily seen how it 
was possible for the load factor of the alternating plant 
during the past year to have reached the high figure of 60 
per cent. 

There is one other feature that has yet to be explained, 
viz., the meter. It is obviously necessary for the consumers’ 
meters to be of such a type as to register equally accurately 
with continuous as with alternate currents, This requirement, 
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it,, is found, is satisfied by the modern Thomson- Houston i 

meter. The accompanying curves (Fig. 5) demonstrate this THE THREE-PHASE SYSTEM IN SALT LAKE CITY. 

characteristic in a striking manner. 

The success of the dual system of supply to the residential 
outlying districts of Brighton has been such, and its working 
n found so simple, that Mr. Wright (at all events, at 
present) is very much inclined to advise the Corporation to 
continue to supply Brighton at 115 volts as heretofore, rather 
than worry consumers with a change to the double 


In August, 1895, it became necessary to make immediate 
provision to increase the dynamo capacity in Salt Lake City, 
in order to meet the demand for lighting. A contract had 
been made with the Big Cottonwood Power Company for the 
supply of power; but there was no prospect of immediately 
getting this power. By this contract the Big Cottonwood 
Power Company have undertaken to develop a water-power in 
the Cottonwood Canyon, and transmit electricity over a 
distance of 14 miles into Salt Lake City, and there to sell 
the power to the Salt Lake and Ogden Gas and Electric Light 
Company. The Big Cottonwood Power Company will lay 
down a three-phase system, with a 10,000-volt transmission, 
stepping down at the distributing station in Salt Lake City to 
2,000 volts. With these plans in view it was deemed advisable 
to put in three-phase dynamos at Salt Lake electric light 
plant, of sufficient capacity to supply the commercial centre 
with incandescent lights, and machinery for this purpose was 
purchased from the General Electric Company and erected in 
November last. The generating machinery consists of two 
150-kilowatt and one 60-kilowatt three-phase alternators. 
One of the large dynamos is belted to a counter-shaft with 
other dynamos, and driven by а 600 н.р. Corliss engine, which 
runs at 100 revolutions per minute. The second is driven off 
the flywheel of a 250 н.р. cross-compound Armington and Sims 
engine, running at 280 revolutions. The third dynamo is used 
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Armington and Sims engine, together with two Edison 
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d 7 S & AI M 5 S5 3 32682 в & | dynamos used to supply power. All the dynamos are designed 
End for 60 cycles. They are compound wound and have iron-clad 
Fia. 4.—Coal Consumption Curve. armatures of the latest type manufactured by the General 

Electric Company. The 150-kilowatt dynamos are wound for 
an output of 2,800 volts and 87 amperes at a speed of 600. 
ressure, particularly as the inhabitants of Brighton have | revolutions. The 50-kilowatt dynamo is wound for an output 
treated to no less than four distinct systems of supply at | of 2,900 volts and 18 amperes at a speed of 900 revolutions. 
his hands. | The manufacturers guarantee a commercial efficiency of 94 
At present the alternating plant supplying this district | per cent. at full load on the large dynamos, a temperature not 
consists of two E.C.C. motor alternators, having a periodicity | to exceed 70°F. above the temperature of the surrounding 
of 70 ~. Next year steam alternators will probably be added. atmosphere after a continuous run at full load for 10 hours. 
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Fic. 5.— Comparative Test of Thomson - Houston Meters with Continuous and Alternate Currents. Ordinates, each division equals 1 per cent. 


The length of the circuits and area of the districts can be There has been no opportunity of testing the dynamos for 
seen from the maps. It is, of course, quite possible to work efficiency at present, but they come well within the tempera- 
this combined system by means of pilot wires run from the ture guaranteed and run absolutely sparkless at all loads. 
central station, but as the street incandescent lamps require The switchboard consists of five slabs of pink Tennessee 
turning on and off, it is thought better to use that very | marble, 90in. high by 30in. wide. Three of the panels 
reliable automaton the switehman. Should it ever be decided | contain switches for each of the three dynamos. Опе panel is 
to light the streets in these residential districts by arcs, these | for the measuring instruments, and the fifth panel for the 
will have to be of the alternating type, as the current is of that | circuit switches and voltmeter. At the back of the board 
character during the period they are required. are the 'bus-bars of the three high-tension mains, the equaliser 
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*bus-bars for connecting all the compound windings together, 
and three lightning arresters of the well-known Thomson- 
Houston magnetic blow-out type, with an additional protection 
of a flat coil of a few turns of large wire between the arrester 
and dynamo. Each dynamo has one transformer, which is so 
connected to a 'bus-bar that by throwing a small switch it 
can be used for lighting a pilot lamp or put in series with the 
other transformers for synchronising. 

The effective current, as measured at full load on one wire 
of the dynamo, is 37 amperes upon the larger and 18 amperes 
upon the small dynamo. The total effective current on the 
three wires is about 1:73 times that on one wire, this being 
the ratio between the ordinates of one sine curve and the 
added ordinates of three sine curves at phase angles of 
120deg. 

On the instrument panel are three main ampere meters for 
registering. the whole current sent out on each leg of the 
System, and also a Thomson three-phase wattmeter. This 
wattmeter is simply a modification of the ordinary Thomson 
meter, and consists of three separate meters, the armatures 
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Fic. 1.—Plan of Primary and.Secondary Mains in the Dusiness District of 
Salt Lake City. 


ABC, Transformers. D, New Sub-station. 
Works. Full lines, 2.00) volt Three-phase Main. 
volt Three- phase Secondaries. 


E, Old Electric Light 
Dotted lines, 115 


of which are all on the same spindle. 
instruments a Bristol recording voltmeter is fixed in the 
station. | 

The compound commutators of the dynamos run absolutely 
sparklessly, and there is no trouble at all in synchronising. It 
may here be mentioned that the self-induction in the arma- 
tures of these dynamos is such that it is impossible to do any 
damage by a short circuit. Shortly after starting, a short- 
circuit occurred on the main lines while the small dynamo 
was running; the result was that the volts of the dynamo 
dropped off just as if the exciter switch bad been suddenly 
opened, and, turthermore, the dynamo would not give any volts 
at all when running upon the short circuit. ‘These dynamos, 
however, wil carry 25 per cent. above their rated capacity 
without any loss of volts. 

The distributing system consists of a three-wire high-tension 
network and a four-wire network of secondary mains. The 
accompanying plan (Fig. 1) shows how these mains are dis- 


In addition to these | 


tributed over the business district. The transformers are 
placed upon the poles which carry the wires; the connections 
are made as shown in the diagram (Fig. 2). In carrying out 
a system like this it is, of course, important that the trans- 
formers should be fixed quickly, without any fear of getting 
the connections wrong. In order that the linemen may be 
able to make no mistake in this the wires on the poles are 
numbered as shown in the sketch, and the transformers are 
also lettered. The sketch also shows the position in which 
the transformers are placed in the streets, and the arrange- 
ment is such that in case of fire it would be very easy to cut 
off one portion of the district without interfering with the rest 
of the lighting. In order to save the loss in transformers 
during the hours of light load, arrangements are being made 
for cutting out a certain number of the transformers during 
the daytime, leaving the rest to supply the secondary mains. 
The transformers are wound for a ratio of 18 to 1, and it will 
be noticed that the secondary mains consist of & neutral wire 
and three others. Dy this means it is possible to get 115 volts 
between the neutral and any of the three other wires for incan- 
descent lighting, and 200 between any two of the other wires 
for motor service. There is no difficulty in balancing up the 
three legs of the system, and, in fact, once the transformers 
and the secondary mains are fixed, it is easier to manipulate. 
than an Edison three-wire system. 


Transformer Connections as arranged in Banks. 
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Transformer Connections as arranged on Street Poles. 
Fia 2 


As soon as the Cottonwood power station is ready for work 
the preparation will be commenced for connecting the resi- 
dence district on the three-phase system. At present these- 
districts are supplied on the ordinary 1,000-volt single-phase- 
system. A diagram (Fig. 8) is attached, which shows how the 
connections will be made for the three-phase. The arrange- 
ment of the streets in Salt Lake City is convenient for 
carrying out the necessary changes. The streets run north 
and south and east and west. The existing 1,000-volt mains 
run east and west. The three-phase feeder, as shown, will be. 
brought up one of the streets running north and south in the: 
centre of the residence district, and each of the cross streets 
will be attached to this feeder, as shown in the diagram ; thus, 
where there are three streets, each one of the streets will form 
one leg of the three-phase system, and the three legs will be 
balanced up by throwing the side streets on to whichever leg 
is advisable. All the transformers at present laid down are 
wound for 1,000-volt primaries and 52-volt secondaries. Some 
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of the step-down transformers supplied by the big Cottonwood 
Power Company can be connected for 1,000 volts, and it is pro- 
posed to connect up the three-phase feeder to the distributing 
station, as shown in the diagram, at a pressure of 1,000 volts. 
The existing transformers would not be very efficient at 60 
cycles per second, but as quickly as possible the old type 
transformers will be transferred to Ogden, while the new type 
transformers will be fixed in the residence circuits, and then, 
as soon as sufficient new type transformers are fixed, the 
voltage will be raised to 2,000, and the house lamps changed 
from 52 to 104. 

This is an outline of the system proposed to be pursued in 
changing over the residence district from the existing system 
to the new three-phase system. It will necessarily take some 
time to carry out this work, but there are portions which can 
very easily be connected up, while it will take several months 
to prepare other portions of the town. In a great many parts 

Of the residence district the houses are so close together that 
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"Fra. 3. —Three-Phase System of Mains in the Residential Districts of Salt 
Lake City. 


it is very easy to fix one or two transformers to supply 10 
houses. These transformers will be fixed on the street poles, 
and a short length of secondary main will be run, from which 
the houses will be supplied. At these places it is proposed to 
place two transformers, one, say, for 100 lights, and another 
for about 20, with an automatic switch to cut out the larger 
transformer when the number of lights does not exceed the 
doad of the smaller, and so save the loss of power at light load. 


PROF. EWING'S PERMEABILITY BRIDGE. 


Prof. Ewing's latest magnetic invention, which was exhi- 
bited for the first time at the Royal Society soirée on 
‘Wednesday, is appropriately described in the official catalogue 
ав в companion instrument to the hysteresis tester which he 
produced a year ago (see The Electrician, April 25, 1895, 
Vol. XXXIV., p. 786). It measures magnetic permeability by a 
process nearly as simple as that by which the earlier instru- 
ment measures hysteresis. From the workshop point of view 
there is an obvious advantage in determining the B-H curve 
for a sample of iron or steel with only a fraction of the labour 
requisite for ballistic tests, and, it would seem, without sacrifice 
of exactness. 

The principle of action of the new instrument is to compare 
the sample to be tested, step by step with a standard bar, the 
B-H curve of which has been previously determined once for 
all. The comparison is made by a process resembling the com- 
parison of resistances in a Wheatstone bridge. The idea of a 
magnetic comparison between the piece to be tested and a 
standard metal is not new, having been employed in the 
differential magnetometer of Eickemeyer, but in Prof. Ewing’s 
permeability bridge the idea is carried out in a very different 
way. 

. The two bars, namely, the standard whose B-H curve is 
known and the bar to be tested, are slipped into two parallel 


magnetising coils, and their ends are joined by two short 
yokes of soft iron. In Fig. 1 the bars are shown in place 
between the yokes, but with the coils removed. In Fig. 2 
these yokes appear at the ends of the brass cover, which contains 
the two coils. From the yokes two long iron horns project up- 
wards, which nearly meet above, and in the gap Letween these 
& box containing a compass needle is placed. This corres- 
ponds to the galvanometer of a Wheatstone Bridge; it serves 
as a detector to show when the two yokes are at the same 
magnetic potential, or, in other words, to show when there is 
no magnetic induction across from yoke to yoke through the 
two iron horns. Such а condition will be produced only when 
the magnetic induction on the two bars is the same. In 
that case the magnetic circuit consisting of the two bars and 
the yokes will be complete in itself. The lines that go from 
right to left along one bar will all return from left to right 
along the other. The yokes will be at the ame magnetic 
potential; the horns will remain unmagnetised and the 
detector will not deflect. If both bars have the same perme- 


— — — 


Fia. 1.— Bars, Yokes and Horns: cover removed, 


ability this state of balance will be produced by having the 
same number of ampere-turns act on each; but if they differ 
in quality the condition of balance can still be produced by 
altering the relative number of ampere-turns. To do this the 
number of effective turns in the magnetising coil of the sample 
bar is altered by means of the dial switches, while the same 
current passes through both coils. 

To get rid of all effects of hysteresis in the bars, and in the 
yokes and horns, a reversing key (shown on the right) is worked 
while the adjustment proceeds, and the balance is perfect 
when each reversal produces no permanent displacement of 
the compass needle between the horns. A transient kick 
will even then in general be observed, owing to a difference in 
the time-rate with which the two bars take up their mag- 
netism. In practice the adjustment by means of the dial 
switches is very readily made, and takes no longer than the 
corresponding process in measuring resistances. To prevent 
the current from altering while it is going on, the switches 
are furnished with a second set of contacts which throw in 
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compensating resistances as the number of turns in the mag- 
netising coil is reduced, with the effect that the total resistance 
of the circuit remains unchanged. The clear length of each 
bar is 12°56cem. (47), and the number of turns in the mag- 
netising coil of the standard bar is 100. Hence, the mag- 
netising force due to its coil is 10 C. G. S. units for each ampere 
of current. This allows any required magnetising force to be 
easily applied, with the aid of an ampere meter and an adjust- 
able resistance outside the instrument. Further, since the rela- 
tion of B to H is known for the standard bar, a knowledge of the 
current is enough to show at what value of the induction B 
the comparison is being made, and B is, of course, the same 
for both bars when the condition of balance is produced. The 
number of turns on the other bar then gives, by its ratio to 


worse than the standard, a ratio of rather more than 2 to 1 
may be insufficient ; and to provide for that there is a 
two-way arrangement, by which the number of turns on 
the standard bar is readily reduced to 50, when H, of course, 
becomes 5 instead of 10 per ampere, and the sample under 
examination can then have more than four times as much 
magnetising force as the standard bar. 

When it is desired to test the permeability of sheet metal 
the samples are formed by piling up a number of straight 
strips, giving a total cross-section equal to that of the standard, 
and a different form of yokes is employed. In the arrange- 
ment used with bars, which is shown in the above figures, the 
attachment of the bars to the yokes is of the simplest possible 
kind; the bars slip through holes in which they are a loose 
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Fic. 2.—General View of Apparatus. 


100, the ratio of the magnetising force required for that bar 
to the known force applied to the standard. Hence a point in 
the B-H curve of the bar under test is determined, and by 
changing the current as many points as are wished may be 
found. In practice it appears to be most convenient to bring 
the current to a value such as 1 ampere, and then increase it 
by similar steps, thus making H take values of 10, 20, &c., 
successively. 

The detector is more than sensitive enough to show the 
effect of one turn more or fewer in the magnetising coil when 
the state of balance is approached, and might even be used, 
by interpolation between the deflections to right and left, to 
estimate the fraction of a turn necessary for exact balance, 
although in practically carrying out magnetic tests this would 
be superfluous. 

We are informed by Prof. Ewing that he has for some 
months used the new bridge in his own tests, and that, apart 
from its great convenience over the ballistic method, he finds 
it actually a more delicate means of detecting difference between 
one sample and another. The absolute values are, of course, 
dependent on the primary measurement of the standard bar, 
which is made ballistically. 

The dial switches in the instrument exhibited give the 
means of increasing the number of turns on the test-piece up 
to 210. In cases where the test-piece is magnetically much 


| fit, and they are pressed against the middle portion of the 


yokes by a pair of set screws outside. The effective contact 
between bar and yoke, therefore, is made in the place best 
adapted for shortening the magnetic circuit through the 
yokes. 


PUBLIC LIGHTING BY ARC LAMPS.* 


BY ANDRE BLONDEL. 


(Concluded from page 18. ) 
ПІ. - USE OF ALTERNATING-CURRENT ARCS, 


So far there have been very few towns lighted by alternating- 
current arcs, for the reason that the most important localities have 
generally been so long furnished with continuous-current supply 
stations or with special methods for series arc lighting ; but as 
alternating-current supply stations have multiplied rapidly of late 
the question of the use of the alternating-current arc for public 
lighting comes up for solution. I shall, therefore, investigate the 
most suitable means of utilising this source of light, and then com- 
pare it with the continuous-current arc. The results of my pre- 
ceding investigations will enable us to complete this comparison 
very readily. 

Strength of Current and Size of Carbons.—It is important to note 
that for an equal number of watts an alternating arc requires a much 


* From La Révue Technique. Translated by Mr. John Hesketh. 
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lower voltage than a continuous-current arc—28 to 32 volts instead 
of 45, and consequently an increased current. One may gene- 
rally assume that for equal power one and a-half times more 
current is needed with the alternating than with the continuous- 
current arc, and therefore we are led to the use of 10, 15, and 
even 20-ampere lamps. This again necessitates the use of larger 
conductors and carbons of a much larger diameter, which latter 
are not favourable to luminous efficiency. Instead of increasing 
the current, it would in most cases be found advantageous to 
adhere to the maximum value of 10 amperes, and to increase the 
number of arcs, taking advantage of the lower voltage. For 
instance, on a circuit of 120 volte, four 10-ampere alternating arcs 
may be placed ; while only two continuous-current arcs could be 
used. From the point of view of the greater division of the light 
this is an advantage. Public lighting by continuous and by alter- 
nating currents should not therefore be carried out in exactly the 
same manner. In the case of alternating arcs a greater number of 
lamps may be used, and these may be fixed closer together.” Ав 
an alternating-current arc taking 10 amperes is equivalent, as far 
as wattage is concernéd, to a continuous-current arc taking about 
7 amperes, there is no need really to endeavour to bring smaller 
current lamps into use. Besides this, small current alternating 
arc lamps have the additional inconvenience of a decreased stability 
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Helios Alternating Arc Lamps. 


Carbons. | 
Current. —•— ..—êä— . . —ũ— — —— Hours cart ons burn, 
Diameter. Length. ab 
8 | 10mm. 320mm. 14 to 15 
10 12mm. 320mm. 14 to 15 
16 15mm. 320mm. 14 to 15 
20 | 18mm. 320mm. 14 to 15 
30 | . 20mm. 320mm. 14 to 15 
Details of Alternating Ares used in Public Lighting. 
| Volts. | 
Town. Gurren. Diameter of carbon. 
At terminals. Total. 
Havre (Brianne lamp) 12 e 56 | 12mm. and 14mm. 
Clermont-Ferrand... 12 26.28 55 12mm. 
(Brianne lamp) ...... 20 26-28 35 20mm. 
Cologne (Helois lamp) 50 29 36 20mm., 520mm. long: 


All these diameters are proportionately less than those I have 
given previously for continuous-current aros, and it appears as- 


Fig, 59.— Plan of Illumination of the Grand Boulevards, Paris, with 10-Ampere Continuous-current Arcs and Opaline 
Globes, 6m. high, and on Refuges in the Centre of the Roadway. 


Fic. 60—Plan of Illumination of the Grand Boulevards, Paris, with 10 Ampere Continuous-current Arcs and Holophane 
Globes, 6m. high, and on Refuges in the Centre of the Roadway. 


and a greatly reduced luminous efficiency, two points to which we 
have already called attention. As examples of public lighting by 
alternating-current arcs we may cite Have, ermont-Ferrand 
and Cologne. The following are details as to the diameter of the 
carbons and the currents in use® :— 


$5 We shall see later that the number of true watts is really lower than 
the product of the amperes into the volts; but as this difference is small 
in actual practice I shall neglect it, although it may be assumed that this 
involves an actual increase of 5 per cent. to 10 per cent. in the current. 

V For the lighting of the railway stations at Dresden another equally 
practical system has been adopted ; which is, to distribute at 70 volts, so 
that incandescent lamps at 70 volts, or two arc lamps in series at 35 volts, 
(of the Helios pattern) can be used. 

* La Lumière Electrique, October, 1894. 


* For these we are indebted to MM. Berthier, Coerper and Dalichampt. 


though it might be wise to still further reduce them, using specially 
adapted globes, or double-carbon lamps, for the same reasons as 

iven in the case of continuous-current arcs. No practical trials 

ve as yet been made in this direction for public lighting. It must 

not be forgotten that in French electric lighthouses incomparably: 
superior luminous efficiencies were obtained with the alternating 
currents by the use of higher current densities in the carbons, 
2) amperes per square millimetre being adopted. 

Distribution of the Rays. —The two carbons are equally consumed, 
and gradually shape themselves to a conical point terminated by a 
facet. In consequence of this, the photometric curve of the naked 
alternating arc has the characteristic form of two butterfly wi 
with a point of recess. I have elsewhere given the reason for this 
form. It is sufficient hereto say that it is approximately вушое- 


© Eclairage Eleetrique, May, 1895. 
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trical on either side of the horizontal. The upper half is, however, 
‘generally, most fully developed because of the more pointed shape 
of the upper carbon. Under these conditions we see that at least 
Half of the luminous flux is sent upwards, while the rest is 
distributed on the ground following a law very slightly different 
-from that applying to continuous-current arcs. 

Effect of Diffusing Globes.—The effect of globes does not alter 
the symmetry of the curve if the arc is placed in the centre, and 
consequently the total flux on leaving the globe divides itself into 
two approximately equal parts, of which one is sent upwards and 
the other downwards. In addition, the curves are distorted in 
such à manner as to make them incline towards a circular fonn 
more readily than is the case with continuous-current arcs. Figs. 


Fid. 61. Fic. 62. 

61, 62, and 63, for example, give the curves which I have obtained 
experimentally from a p, first with a naked arc, then with 
opaline and opal globes. In these curves the horizontal intensity 
has been taken as unity in every case, во that the different curves 
must not be compared with each other?! , The comparisons are 
besides very easy to make without this. For the total loss of 
light corresponds to that due to absorption only, and the lower 
ара flux is sensibly the half of the total flux, both before 
-and after this absorption. e figures given previously as to the 


— 


| Еа. 65. 


absorption with continuous-current arcs enable us to determine the 
luminous efficiency in the following manner, if we take the flux 
produced as unity. | 


Flux | Total lux | Hemi- 
— after spherical | Efficiency. 
produced. absorption.| flux. 
Arcunder rough glass globe 1 : 0°69 0:345 | 0:545 
„ opal 5 1 0°55 0275 i 0275 


| 


I cannot give the results with the holophane globe because it 
has not yet been tried under these conditions and is not comparable 
with the others by this method. Even with clear opal globes a 
. higher efficiency than 40 per cent. cannot be hoped for. The low 
efficiency obtained shows that it is a mistake to endeavour to use 
the alternating-current arcs in the same way as continuous- 
current arcs, as has been done in France, where alternating- 

61 I have, indeed, made a comparison between their intensities on a 
. horizontal plane, but in consequence of the variations of intensity, the 
result was not sufficiently accurate to warrant me in reproducing it here. 


current arcs have been placed in lanterns exactly similar to 
those used for continuous-current arcs. So long as we con- 
sider the lighting of narrow streets we may still consider that a 
part of the light sent upwards is returned to us by the diffus- 
ing effect of the house frontages, but this no longer holds on 
boulevards which are at all wide. It is still worse when such an 
arrangement is used along a marine promenade as has recently been 
done, for instance, at Hasti Under these conditions, scarcely 
a third or fourth of the light is utilised. The use of the alternating- 
current arc does not appear to be rational unless a special equip- 
ment of reflectors or a dioptric arrangement is employed. 

Use of Reflectors.—For a reflector to be satisfactory in actual use 
its solid angle should be as near as possible a hemisphere. We have 
previously seen that it is scarcely possible to obtain these condi- 
tions with & reflector outside the globe unless we use arrangements 
which are very ugly and cumbersome, and which are in addition 
difficult to keep clean. It is far preferable to place the reflectors 
in the interior of the globe and quite close to the arc. Such was 
the solution suggested a little while ago by the Helios Company 
of Cologne. Fig. 64 gives a view of the latest pattern of the 
lamp constructed by this Company, and one which has been 
employed with success in the public lighting of the streets of 
Cologne.” А reflector of enamelled iron is fixed to the guide rods. 
The lamp being of the focussing type, the arc always remains in 
immediate proximity to the reflector which embraces a solid angle 
of almost 27. These conditions are the most perfect for the reflec- 
tion of the light otherwise sent upwards. 

In Fig. 65 we have the result of experiments made by the Helios 
Company, and also give the curves obtained with and without the 
small reflector. The curves are for a lamp of 10 amperes taking 
310 watts. It wil be seen that the distribution of the rays 
in the lower hemisphere follows approximately the same law 


* 


in both cases, with the difference that the intensities are 
almost doubled by the use of the reflectors. The hemi- 
spherical intensity is increased from 150 to 372 candles. The 
mean intensities deduced from these curves are : without reflector 
275 spherical candles, without reflector 498 hemispherical candles, 
for 310 watts, which gives 1:6 candles per watt. "The correspond- 
ing fluxes are: 4r х 275, and 2 х 498 units. The second figure 
is certainly exaggerated. To prove that this is во it is sufficient to 
int out that the total flux 4 х 275 is the sum of the upper 
emispherical flux (equal to about 27 x 250 according to the curve) 
and of the lower hemispherical flux (equal to about 22 х 300). The 
lower flux is thus increased from 27 х 300 to 27 x 408 units; and 
DT the reflecting power of the small reflector must have a 
ue of 


498 – 300 198 

that ія to say, it is greater than unity. Ав а matter of fact, it does 
not à that a diffuser of this kind can reflect by diffusion more 
than 70 or 80 per cent. of the light it receives. Assuming that the 
light of the alternating-current arc is divided into two equal parts, 
the one above and the other below the horizontal, the luminous 
efficiency of the lamp with its reflector would be 85 to 90 per cent., 
which is indeed very good. This light has still, however, to submit 
to the same losses as those to which the continuous-current are is 
subject by the action of the diffusing globe which encircles the arc ; 
but still the small reflector will at least allow us to obtain an 
increase of light of 70 to 80 per cent. above that obtained from a 
lamp not so fitted. 

In the face of such a result one can but wish to see this arrange- 
ment employed in France, where, so far, the use of the light of the 


6 The previous pattern employed only half a globe, covered by the 
reflector, an arrangement which was scarcely graceful The present type 
is much more satisfactory for use in places where some elegance can hardly 


* be dispensed with. 
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alternating-current arc has not been properly understood, and where 
few engineers seem to trouble themselves about the question. The 
small Helios reflector presents a great additional advantage in not 
requiring any modification in the ordinary fittings ; and externally 
a lamp so fitted cannot be distinguished from any other unless it is 
by its greater lighting power. 

Use of Dioptric Globes.—The holophane dioptric apparatus pre- 
viously mentioned will also give a good solution to the question ; 
in fact, better from many points of view than the preceding one, 
but it has not yet been practically tried. It is true that the holo- 
phane globe as applied for continuous current could not be applied 
to alternating arcs, for the arc is so near the top opening that all 
the light sent upwards would be lost through the opening? ; this 
inconvenience could, however, be easily overcome by arranging 
the lamp rods so as to carry a small reflector above the opening, 
which shall reflect all the rays which would otherwise pass through. 

Another device which appears still more advantageous consists 
in using a special globe, at the centre of which the luminous 
point is fixed, the ribs of the globe being so arranged that 
they direct all the rays towards the ground. This arrangement 
would appear to be the most perfect for use with alternating- 
current arcs, but it must not be forgotten that if long carbons are 
to be used the bottom carbon holder must pass through the 
bottom of the globe. 


Comparison between Continuous and Alternating-Current Ares 
from the Point of View of Luminous Efficiency.—Now that we have 
seen what proportion of the light emitted by the alternating- 
current аго can be used by the aid of dioptric fittings, it is natural 
to ask whether, since we can conveniently use this light, it is 
equivalent to the continuous-current arc from the point of view of 
utilisation of energy. So far the experiments seem to establish 
that for equal energy consumed the alternating-current arc pro- 
duces less luminous flux than the other. This is easily explained 
when we remember that for every alternation the arc really goes out 
for a greater or less time and is then relighted. During its extinction 
there is а sensible cooling of the incandescent portion of the carbon, 
for st these very high temperatures radiation is considerable. 
Besides which each of the carbons is positive, and therefore raised 
to its maximum luminosity only during one alternation out of 
two; and when it is negative its brilliancy is much less.“ It, 
therefore, must result that in the alternating arc the mean degree 
of incandescence, and consequently the luminous output (which 
varies as the temperature), is much lower than with the continuous- 
current arc taking the same energy, and that the difference will 
increase the longer the extinctions. I gave many years ago* this 
a priori demonstration ot the difference in the efficiency of the two 
kinds of arc; and I hope it may be true, though such eminent authori- 
ties as Prof. S. P. Thompson think the luminous efficiency depends 
only on the watts in the arc, and must necessarily be the same when 
the watts are the same. Among other consequences we have 
the result that the more powerful arcs have a better efficiency 
than the smaller ones, and the efticiency increases a little 
with the frequency of the alternations. It should also be noted 
that the incandescent portions of the carbons in the alternating- 
current arc are more eclipsed than in the case of continuous- 
current arc, and that we have consequently a very appreciable loss 
of light. This fact is the more important, since for equal power an 
alternating-current arc requires, as we have seen, larger conductors 
and larger carbons than a continuous-current arc. 

As to establishing what is the relation between the luminous 
efficiency of continuous and alternating. current arcs, this is a point 
still very imperfectly settled, owing as much to causes of variation 
which 1 will mention as to the imperfect methods by which 
measurements have been made. 

Before quoting figures on this subject I may make the remark that 
the alternating-current arc may present altogether different pro- 
perties, according to the nature of the carbons employed, and that 
the comparison is difficult to establish on a precise basis. 

With the homogeneous carbons hitherto used, the voltage at the 
terminals is 35 to 40 volts, and the power factor very small—that 
is to say, for a given number of true watts in the arc the apparent 
watts supplied (i. e., the product of the current into the difference 
of potential) is appreciably higher. The power factor of the arc 
sometimes is as low as 077 or 0'8. addition to this arcs 
taking less than 12 amperes are very unstable. With carbons as 
used at present, with the core formed of highly conducting 
material the voltage required is much lower and may even 
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* Loco citato. 

^: This really takes place in tbe globes at present in use. Lampmakers-— 
careful above all things to keep the carbon boulders within the globe -almost 
always place the arc high up in the globe, and since the globe is closed at 
the top by a non-reflecting surface, half the light is inexcusabl y lost. This 
is a beautiful example of the absurdities current in questions of lighting. 

5! A complete study of these phenomena was published by the author in 
La Lumicre Electrique, December, 1891, and January, 1892. 
in fuller details on this point, see La Lumière Electrique, October, 
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be as low as 28 or 30 volts (with the Helios lamps.) The power 
factor may reach 095 to 1—-that is to say, the ap nt watts 
differ very slightly from the true watts. In addition, the stability is 
80 good as to almost enable one to dispense with impedance coils in 
the circuit. All these advantages are due to the artiticial conductivity 
of the arc due to the vapourisation of the salts contained in the core, 
but we must nevertheless notice that this is probably obtained at 
the expense of the luminous efficiency, for this condustivity js 
opposed to the attainment of the same brilliant incandescence as in 
previous arcs. | , 

The alternating-current arc lamp of the Helios Company, which 
at the present moment is the most prominent type, really presents a 
phenomenon intermediate between constant incandescence and the 
phenomenon of the arc properly so called. The luminous efficiency 
should also be intermediate, and in consequence lower than that of 
the continuous-current arc. А 

From measurements made by Prof. Fleming on arcs taking 540 
watts? the ratio of the efficiency is about 2:3. This figure is lower 
than that arrived at by the Frankfort Commission, which was 4 : 5. 
Assuming that this tigure may be accepted asan average, the flux of 
light sent downwards for public lighting would be, for equal power, 
only one-third of that of the continuous-current arc, if a reflector 
is not employed, and 1°70/3, that is to say, about one-half if a 
reflector with 0°70 reflecting power be ug xr If we may rely 
upon the recent experiments of Herren Wedding and Roessler, 
this figure is even then too favourable. By directly measuring 
the light from a Helios lamp fitted with its reflector and taking 
9 to 10 amperes at 25 to 31 volts (about 280 true watts) 
they found a mean return of 0:7 to 1'1 Hefner unit? (mean 
spherical) per watt, whilst a continuous-current lamp taking the 
same power (6 to 8 amperes) gave 2:64 units per watt." These 
figures are confirmed by some recently published by Herr Gorges, “ 
which indicate about 0:8 to 0:96 Hefner units per watt according 
to the type of alternator. Tne ratio of utilisation is thus only 
1/2:64. 

The figures given by the Helios Company are much more favour- 
able. I should, however, remark that they apply to more powerful 
lamps, and that the figure of 2°64 quoted here was obtained with. 
carbons of such small diameter that they could not practically be 
used. With ordinary carbons only 1 to 1:5 candles per watt can 
be obtained. | | 

In the face of these very great divergencies we are obliged to 
admit that experimentally, as well as theoretically, the altor- 
nating-current arc has a lower efficiency, and to await special 
experiments to define the exact ratio. I hope some day to publish 
results on this point, obtained by the aid of my lumen meter. 


Indirect Ways of Avoiding the Use of Alternating-Current Arcs 
for Public Lighting.—Up to the present engineers have, as a rule, 
avoided the difficulties of the use of the alternating-current arcs 


6 Dr. Fleming found in red light 342 and 217 mean Heres candles, 
and in green light 646 and 407 (see Lightning, October 25, 1894). Since 
these lines were written another Paper has been published (see The 
Electrician, December 20th, 1895), by Prof. Fleming and M. Petavel, in which 
they give more information on the subject. According to tbis most 
valuable contribution to the study of the alternate current arc, the efficiency 
of this arc would be about 0°5 mean spherical candle (0°65 pyr), instead of 
1 to 1:25 candle (1:5 to 1°62 pyr), as for the continuous current arc. 
Although the experiments referred to may be not exactly comparable 
because the lengths of the are varied between too large limits (0 to 8mm), 
the results must be relied upon as clearly showing the inferiority of the 
alternate current arc with low voltage carbons, and giving а confirmation 
of the measurements of Gorges and Wedding alluded to here. The periodic 
curves of current and Р.Р. of Prof. Fleming and M. Petavel are also а con- 
firmation of one particular form amongst the many forms 1 published three 
years ago; l had already drawn attention, though not so well, in 
another paper (La Lumière Electrique, 1891, Vol. 42, p. 618), to the fact that 
the brightness of the crater on the carbons is periodically variable, and 
some of my photographs (Za Lumière Electrique, Vol. 45, p. 57, No. 25), 
show its variations during the period with the two unequal maxima, of 
which the causes are evident. I must add that the light attributed to the 
arc when the current passes through zero is more probably produced not 
by the are but by the fame that surrounds it, and comes from the burning 
carbons. The method of the synchronouely rotating disc for observing the 
carbons and arc was originally indicated by Prof. Joubert five years ago, 
if not in 1881. 

8 The Hefner unit is 1°C4 руг, or bougie decimale, 

55 Herren Roessler and Wedding have laid great stress upon the fact 
that with machines giving electromotive force curves of another shape, the 
efficiency might be even still further reduced. This is not surprising, and 
I long ago pointed out that the duration of the extinction of the arc, and 
in consequence its mean degree of incandescence, may vary very much 
according to the constitution, not only of the alternators, but also of the 
circuit. However, in actual practice the different types of alternators only 
give rise to very slight differences. If the authors we have quoted found 
very great variations, it is because they used antiquated types of alter- 
nators under conditions which are not generally met with in the distribu- 
tion of energy. Their conclusions ougbt therefore to be accepted with a 
certain reserve. I may note that their mean figure is in every case very 
much lower than the one I have quoted. 

€ The Electrician, December 13, 1895, p. 230. 
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by putting down special mains to be supplied with continuous 
currents for public hghting, even in towns supplied on the alter- 
nating-current system. This tendency has been assisted by the fact 
that special types of arc lighting machines exist (Brush, Thomson- 
Houston, &c.), and by the preference so long given to series distri- 
‘bution for arc lighting. Therefore, in many towns a special station 
has been erected or special machines have been fixed in the urban 
Station for arc lighting. But this system has many inconveniences, 
of which the most important is that it calls for the use of special 
plant, which is always expensive, and thereby reduces the coeflicient 
of possible use of the principal per. of the station. In France we 
labour under the disadvantage t 

public thoroughfares is not readily permitted, and the series system, 
which calls for relatively much greater precautions, has therefore 
fallen more into disfavour. Again, this system does not easily 
allow of the use of lamps of varying candle-power. It is almost 
always easier, and quite as eflicient, to connect public lamps to 
the general gystem of distribution. This arrangement will soon 
be the only one in use in Paris and in almost all the towns in 
France. Even in America, the Fatherland of series arc lighting, 
it has found favour. The beautiful lighting of the Fifth Avenue 
at New York, for instance, is done by lamps vi i two iu series 
across each side branch of the Edison network. We ought, then, 
in the same manner to try and use the existing alternating-current 
mains on account of simplicity and of the load factor. From what 
we have already seen, to simply place alternating-current arcs 
on the secondary network—even if this secondary network is a 
special one—as is done at Havre and Clermont, is a bad solution 
which can only be improved by the use of special optical arrange- 
ments. 


Many engineers propose to attain the same advantages by a 
different method, namely, by eliminating the alternating arc with- 
out giving up alternating currents. An important and very interest- 
ing development has recently taken place in England, due to Mr. 
Ferranti, who uses an apparatus called а ‘‘rectifier.’’ The alter- 
nating current at high pressure and constant voltage is first trans- 
formed into an alternating constant-current and varying voltage, 
such as is required for series arc lighting. This is done by the aid 
of specially constructed transformers, with a movable secondary 
circuit. This secondary is repelled or attracted by the primary in 
such a way as to render the current constant, at the same time as 
it maintains the electromotive force proportionate to the number 
of lamps in circuit. This secondary current before being sent into 
the distribution network passes through a revolving commutator, 
similar to the old Clarke commutator, revolved byasmallsynchronous 
motor, and on which the brushes are so set that the alternating 
current is commuted at the moment when it is at zero. The result 
is that a current always in the same direction, but pulsating, 
is obtained for feeding the arcs. The arcs formed are then practi- 
cally the same as for continuous currents. A crater is formed on one 
only of the two carbons and produces the greater portion of light. 
By making this the top carbon the same distribution of light is 
obtained as with a continuous current. A point in favour of this 
system is that, owing to the constant vibration due to the pulsating 
current, the feed of the carbons is much more regular and even 
‘than with constant currents. Installations for public lighting on 
this system have been carried out at Portsmouth, Cardiff, and 
Blackpool, where very satisfactory results have been obtained. 
.In reality this system is not so novel as would first appear, for the 
first electrical machines which were ever constructed Alliance and 
 Holmes's—were alternators fitted with rectifiers, and the arcs 
suppliod by them in lighthouses where they were used were 
pulsating arcs. This rectifier was promptly discarded in favour 
ef the alternating arc pure and simple, because of the rapid 
deterioration of the commutator by reason of the sparking. It 
must be thought that the Ferranti rectifier will not have the same 
defect, thought it is very difficult to commute currents in circuits with 
self-induction without very strong sparking. Unfortuneately, it is 
quite possible that the luminous efficiency of such arcs will be some- 
what less than that of a pure continuous-current arc, for it is liable to 
short extinctions at each alternation. Two other objections may also 
be made to this system. One is the low efticiency of the special 
transformer employed, and the other is the danger resulting from 
the use of commutators at such high pressure where one has to 
regulate the brushes by hand. Apart from danger of shock, 
pulsating currents being about as dangerous as alternating currents, 
it is to be feared that the least irregularity in the line of commuta- 
tion will give rise to rather serious arcing. For these reasons 
it appears to me still preferable to convert alternating cur- 
rents from high or low tension into continuous currents at 
constant potential for distribution in parallel. This trans- 
formation is easy in the case of a network fed by poly- 
phase currents where rotary transformers of the Lahmeyer or 
similar type can be employed. To make this transformation 
possible for simple alternating currents, the author devised & 
special rotary transformer, which may be useful for public lighting 
іп the numerous towns where distribution is carried out by single- 


at the use of high pressure along 
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phase alternating currents. The efficiency of this transformer 
шр is expected to be 87 per cent. to 90 per cent. according 
to the size, which enables a much greater quantity of light 
to be obtained with the same amount of energy than could be 
obtained by the direct use of alternating currents. The solu- 
tion 5 the advantage of absolute security, and allows lamps 
which have already been long tried in lighting with continuous 
currents to be used. The troubles of alternating currents in 
the regulation of the lamps are avoided. It must be remembered 
that the properties of these currents are variable according to the 
form of the curve of the electromotive force of the machine. A 
lamp which will work well in the factory may do no such thing 
when placed in service on the network. Nothing of the kind is to 
be feared with the continuous current. 


CONCLUSIONS. 


I have shown in this investigation that the question of utilisa- 
tion of the light of arc lamps is a complex one, and that we 
are far from having reached a definite solution. Lamps are 
almost always fitted with carbons of too large a size and too 
short a travel. Bad globes are very often selected—either they 
do not temper the brilliance of the arc sufficiently, or they absorb 
too much light. Finally, we are still not sufficiently advanced for 


Carbone 


the rational use of the alternating arc, though holophane globes 
and small interior reflectors constitute very important steps 
forward. There are, nevertheless, many things to be done before we 
obtain the best luminous efficiency for the energy consumed. One 
of the most important desiderata is the construction of a good 
focussing lamp, with multiple carbons, and of such a design as to 
admit of the use of carbons of greater length. The photometric 
value of alternating arcs is still very doubtful, but it certainly 
appears to be mediocre, and it would seem well to replace them by 
pulsating or continuous-current arcs when possible. I wish these 
remarks to lead engineers to study the various and interesting 
problems which Pubie lighting affords, and I hope they will create 
in them a desire to make really useful progress. 


APPENDIX I. 


During the publication of this work I have, with the assistance 
of MM. Laporte Coster and Revel, taken at the Central Laboratory 
& series of measurements of the flux of 10-ampere continuous- 
current arcs under various conditions. The curves (Fig. 66) here 
given show the first results attained, and confirm the generalisations 
made in the first portion of this article. Each curve corresponds to 
a pair of carbons of the size shown. The absciss give the voltage 
at the carbon points and the ordinates the flux in lumens. (The mean 
spherical intensity in candles is this figure divided by 47). By 
comparing the number of watts with the number of lumeis we 
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Appendix I.—Dualu Relating to Various Public Arc Lighting Plants. 


| Average width of | Average dis- | Average height 
Towns. > mona. f | Nature of globe. | Current. the streets in tance apart | of posts in „ 
i ' | metres. in metres. metres. x 
€ — ose ce pe JJ. T: es 
Grands boulevards ........ , | | 55 40 to 60 5 
Paris) Avenue de Clichy ү Continuous: еше 10 { 25 50 4:45 and 495) 515 
Toulouse ................................ ies | 10 14 to 15 50 to 70 7 222 
St. Petersburg (Neweki- Prosp.) ... | - , Roughened. 11 to 12 50 to 60 40 to 70 10°50 80 
III! ( Ero s | s Opaline. 41/2, 6, 10, 15 & 20 8 to 50 40to60 | 9 | 541 
Hamburg (Jungfernstieg. ma. 28] iva | 8 | 16 25 to 50 | 8 | 68 
. Unter den Linden sive 8 14-15 | | 41 (2 rows) 
Berlin Leipzigerstrasse ..... ...... | | | 14-15 j ES | 99 T 955 9 Ие 
Berie docs tini Анея | | | 12 |  15to 20 60 to | 9 | 42 
Munich „ E MEL 151025 | 80 8 and 10 180 
А Small opaline globe \ 17 í | 479 
London (City) . . ы ш { as ue 10 T " 650 — | (сту 340) 
Londonderry .............. ...... €— | Opaline. 10 15 to 25 70 to 180 7:60 170 
%%% mM н н | i s | i 10 x 40 ЕА 55 5:20 101 
Avenues Не T Clear. 0 to 11 | 5 ; 

New York J Cross roads . — 10 to 11 18 | 90 ) о 2021 
Gio 8 | без N 9:6 to 10 20, 22:5, 24:5, 50 60 to 100 5:40 1,486 
VVV A b 10 9to30 | 25to30 760 to 12 416 
Harr ауа OR rte ead ешш | Opaline. 12 to 15 30 to 45 70 to 80 4:50, 5:50, 7° 50 77 
Clermont-Ferrand ..................... | А EN 15 and 20 ТА 35 | 6 15 
VAT EI MEER a e 18 50 to 40 60 7 53 
Colo Da: N E АЧА | 10 7 to 10 45to60 . 7 13 
Blackpool . . .. . . .. . .. | | Goin. 10 and 105 25 45 to 50 7-60 185 
ЛК О О (мшш 9 ) шю 45) { $$ | ж 

Continuous. i 10 | n 
Yarmouth. аналын Alternate. 15 "n 6°70 60 
Portsmouth .................... VES n | Rectified 12 | 80 7:60 109 


I am indebted for these data to the courtesy of Messra. Monmerqué, Quintin, de Joukowsky, C. Cervi, Vermehren, Kirschner, Rothenbach, Uppenborn, 
J. Christie, W. Arnot, McCormick, J. P. Barrett, J. Harper, Février, Dalichampt, Joly, John Hesketh, H. Faraday Proctor, A. W. Ranken and E. Price. 
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have a measure of the efficiency. This is a maximum at about 
45 volts for the kind of carbons employed. The carbons were 
furnished for these experiments by the Société de Nanterre, and 
were of excellent quality. The lamps placed at our disposal by 
M. Bardon worked with remarkable preeision. Thanks to these 
two favourable factors, we have been able to obtain figures which 
may be relied upon provisorily, excepting as regards the larger 
carbons (18mm. and 14mm.), where the arc varied somewhat, and 
the results are less certain. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 8th. 
IRoN AND STEEL INSTITUTE. 
10:30 a.m. General Meeting at 25, Great George-street, S.W. 
Various Papers to be read and discussed. 


Kina’s COLLEGE ENGINEERING SOCIETY. 
4:15 p.m. Meeting at King’s College, Strand. Presidential 
Address by Magnus Mowat on “ Horaeless Carriages.” 


PuysicaL Society, 

ó p.m. Meeting at Burlington House. Papers to be read : 
(1) “On Dielectrics,” by R. Appleyard ; (2) On the 
True Resistance of the Electric Arc,” by Messsr. J. Frith 
and Rodgers, 

INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.m. Students’ Meeting at 28, Victoria-street, S.W. 
Paper to be read: Single- Phase Alternate- Current 
Transformers in Practice," by A. F. Berry. 

INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. Paper 
to be read and discussed : “ Notes on Belgian Electrical 
Engineering Practice," by A. Anstruther-Thomson and 
G. C. Allingham. 

Roya INSTITUTION. 

9 p.m. Evening Discourse : “ Electric Shadows and Lumines. 

cence," by Prof. Silvanus P. Thompson, F.R.S. 


BATURDAY, May 9th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

Students’ visit to the London Electric Supply Corporation’s 

Station at Stowage Wharf, Deptford. 
MONDAY, May 11th. 
SOCIETY OF ARTS, 

8 p.m. Cantor Lecture III. : “ Applied Electro-Chemistry,” 
by James Swinburne. 
NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at the Palatine Hotel, Hunt's Bank, Мап. 
chester. Paper to be read: “Fhe Use and Economies 
of Rectifiera for Are Lighting," by John He-keth. 


TUESDAY, May 12th. 
Roya INSTITUTION. 
$ p.m. Afternoon Lecture (IL): ‘Ripples in Air and 
Water," by C. Vernon Boys. 


INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Papers to be further discussed : 
(1) ‘American and English Methods of Manufacturing 
Steel Plates," by Jeremiah Head ; (2) “ Four American 
Rolling Mille,” by Samuel T. Wellman. 

WEDNESDAY, May 13th. 
SOCIETY OF ARTS. 

8 p.m. Ordinary Meeting. Paper to be read : 

by Compressed Air," by E. W. Moir. 


THURSDAY, May 14th. 
INSTITUTION or ELECTRICAL ENGINEERS. 
8 p.n. Ordinary General Meeting. Paper to be read: “The 
Influence of the Shape of the Applied Potential Differ- 
ence Wave on the Iron Losses in Transformers," by 
Stanley Beeton, C. Percy Taylor and J. M. Barr. 


FRIDAY, May 15th. 


* Tunnelling 


INSTITUTION OF ELECTRICAL ENGINEERS. 
5 p.m. Students' visit to the Robertson Incandescent Lamp 
Factory, Brook Green, Hammersmith. 
Roya INSTITUTION. 
9 pm. Evening Discourse : “Cable Laying on the Amazon 
River, by Alexander Siemens. 


„„“ Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us mot later than 
Thursday, 6 p m. 


Electric Power for the Hogbaek Tunnel, Colorado.— This 
tunnel, which is to form a portion of the new waterworkssystem 
of Colorado springs, is to be 6,400ft. long and will be con- 
structed from both ends. The air-compressors are to be run by 
a 75 H.P. three-phase motor. The generating station is to be 
erected a short distance above the Iron Springs Hotel, at 
Manitou, and the water necessary for the generation of the 
electric current is to be taken from the pipe line which now 
supplies Colorado Springs with water, and after being used for 
this purpose will be again conducted to the pipe line. The 
water has a fall at the site of the power station of 700ft. The 
power is to be generated by a 150-kilowatt 3,600-volt three- 
phase generator. The current will be transmitted about eight 
miles, and will be used to run the air-compressors, supplying 


lights and for other necessary purposes. 
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RECEIVERS IN BANKRUPTCY. 


Although it is our custom to regularly report all legal cases 
affecting the interests of the electrical industry, we rarely feel 
called upon to make any comment upon them from a purely legal 
aspect. The maxim that a cobbler should stick to his last is 
indeed a very excellent one, and in transgressing it by the 
remarks we propose to make on the case of GASKELL v. 
GosriNG," which was briefly reported in a recent issue, we do 
во in the full consciousness both of the enormity of the offence 
and of the fact that it will be condoned by those who have had 
the misfortune to be “taken in" by our bankruptcy laws. 
Of course there are superior persons who have never been 
entrapped by deceptive appearances into contracting a bad 
debt, and others whose calling in life renders it unlikely that 
they will ever so far commit themselves ; ; these fortunate ones 
need read no further. 

A new and rapidly-expanding industry is peculiarly liable 
to financial mishaps, since it invariably attracts a number of 
sanguine individuals who embark on the venture most inade- 
quately equipped both as regards capital and experience, with 
the inevitable result that many too confiding friends suffer in 
consequence. We wish to refer more particularly to cases 
where, as in the one already alluded to, the business of an 
insolvent concern is being carried on under the old title, but 
with the addition of somebody’s name, who writes ** Receiver” 
after it, and obtains goods upon credit. We were glad to 
notice that under the decision of the Court of Appeal in this 
case the creditors succeeded in getting behind this title, and 
obtained judgment against the parties on whose behalf the 
Receiver ordering the goods was held in fact to have been 
trading, and who proved to be bankers holding debentures. 
As, however, one of the Lords Justices dissented from the 
judgment of his two colleagues, and the case is undoubtedly 
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one of importance to the trading community, it seems 
probable that the defendants’ declared intention to appeal 
to the House of Lords will be carried out, so that the 
law on the subject unfortunately cannot be said to be finally 
settled. But in the meantime it may be permissible to 
say a few words about the position of traders supplying goods 
upon the orders of Receivers. We believe there is a wide- 
spread impression that the use of this title implies that the person 
using it has money behind him which entitles him to better 
credit than was, perhaps, ever enjoyed by the firm whose 
business he is carrying on. This is probably a survival of the 
notion that a Receiver may be presumed to be an official 
appointed by the Court. In former days this was usually a 
tolerably safe assumption, and in those cases where it still 
proves to be correct there may be some grounds for confidence. 
The Court always requires some evidence as to the credit of 
its officer before appointing him, and he has to find security 
for his duly accounting for the funds passing through his 
hands. He is, moreover, personally liable to those with whom 
he makes contracts; and, being usually a chartered accountant 
having a professional reputation to maintain, this is some check 
against any tendency to trade recklessly. At all events, it is 
generally not difficult to discover something about his credit 
and antecedents. It should, nevertheless, be borne in mind 
that & Receiver appointed by the Court is not allowed to carry 
on a business, as distinguished from realising it, unless he is 
specially authorised so to do by order of the Court, when he 
should use the title of Receiver and Manager.“ 

Things have, however, progressed a good deal further in 
recent times, and at the present day it would be most rash 
to assume that a person calling himself Receiver has any 
authority from the Court, or that he is а man of any sub- 
stance whatever. By the Conveyancing and Law of Property 
Act, 1881, certain powers of appointing & Receiver were given 
to mortgagees which they did not possess before, and it has 
also of late years become a common practice to prepare deben- 
tures and debenture trust deeds in such a form as to enable 
debenture-holders or their trustees to appoint anyone they 
please as Receiver, with full powers of managing the business 
of the company which has made default. This Receiver may 
be a man of straw, who, while taking all the benefits of the 
business on behalf of the debenture-holders, is declared accord- 
ing to the terms of the deed, so far as his liabilities are 
concerned, to be the agent of the company granting the 
debentures, which presumably is insolvent when he commences 
his operations and probably immediately afterwards goes into 
liquidation. In the present case the Receiver who ordered the 
goods for which the action was brought is described in the report 
of the original hearing of the case before the Lord Chief Justice, 
as being himself a bankrupt. The Lord Chief Justice and two 
Lords Justices on appeal agreed in the opinion that this 
bankrupt Receiver was not personally liable for contracts he had 
entered into, but that some one must be, and accordingly they 
saddled this liability upon the persons from whom he derived 
his authority, and for whose sole benefit he was trading. On 
ihe other hand, Lord Justice Ricsy, in a long and elaborate 
judgment, explained his reasons why he could not fix legal 
responsibility upon the bankers, and he avoided the dilemma 
as to no one being liable on the contract, by expressing the 
opinion that previously to the liquidation the Receiver was 
agent for the Company in accordance with the express terms 
of the debenture deed, and could pledge only its credit, and 
that afterwards he had in fact no principals, and so could 
pledge nobody but himself, and incurred personal liability for 
his contracts accordingly. Which of these doctrines will 
prove correct is, no doubt, a nice point for legal contention, 


and we shall have to wait for the answer until the final 
decision of the House of Lords. | 

Meantime it is a disagreeble revelation for debenture holders 
to find that -they may, under certain circumstances, be ren- 
dered liable for the acts of their Receiver, but should the 
result of the appeal confirm tbis view it may lead to some 
amendment in the pernicious practice which has obtained 
hitherto, whereby a company having practically no subscribed 
capital is able to carry on business solely by means of money 
borrowed from the holders of debentures, to whom the whole 
of its assets are pledged. Such a company is entitled to no 
credit whatever, whether its affairs are managed by Directors 
or a Receiver; and it should get none. 

Pending the ultimate issue of this conflict, and perhaps 
afterwards too, it behoves traders to remember that the safest 
rule is careat emptor. Our advice for the present to those 
who desire to enter into contracts with & person using the 
specious title of Receiver is to inquire whether he is appointed 
by the Court, and whether he'is a person to whom they. would 
be willing to give credit when dealing on his own account. - If 
not satisfied on both these points they will be wise to ascertain 
who his employers are, whether their credit is good and whether 
he has authority to pledge it. Failing a sufficient answer to 
these questions, or an adequate guarantee for the account, 
there is nothing left but to follow the famous advice given by 
Mr. Рохсн to those about to commit matrimony. 


THE ELECTROLYTIC DISSOLUTION OF CARBON. 


Under this title has lately been published by Dr. Friedrich 
Vogel in the Zeitschrift für Elektrochemie an article which,: on 
account of its dealing in a spirit fully critical with the work of 
Dr. A. Coehn, already recorded in The Electrician, will probably 
be of some interest to our readers. In order that the point of 
Dr. Vogel's criticisms may be the better apprehended, it may 
be stated that according to Dr. Coehn's results, it appears 
possible to cause carbon to act as the anode in a cell having 
sulphuric acid as an electrolyte and lead peroxide as a depolar- 
ising cathode, and, further, to obtain by the use of an external 
current a deposit of matter which, if not pure carbon, is at 
least richly carbonaceous. Three deductions from these results 
are made by Dr. Coebn, to wit: (1) It is possible to prepare 
a solution of carbon by electrolytic means ; (2) carbon can be 
precipitated at the cathode from such a solution ; (3) a cell can 


` be prepared, of which tbe soluble electrode is carbon. 


Dr. Vogel considers that the nomenclature used by Dr. Coehn 
is not sufficiently precise. Carbon has long been known to be 
capable of forming part of an ion acting in accordance with 
Faraday’s law, but has not hitherto constituted such an ion. 
In the present case there is no evidence that this important 
gap has been bridged. Similarly, the carbon deposited at the 
cathode is associated with the elements of water, and cannot 
be considered as affording evidence of the previous existence 
of acarbon ion. Analytical data are also extensively lacking in 
Dr. Coehn’s Paper. The figures on which the deduction of the com- 
position of the deposit on the cathode is based should be given, 
and similarly an analysis should have been made of the producte 
of the disintegration of the carbon anode (which is said to take 
place when the electrolyte is used at the ordinary temperature) 
and of the red-brown solution containing carbon (stated to be 
formed when the electrolyte is used hot). In Dr. Vogel's 
opinion the productiou of electrical energy by the electrolytic 
dissolution of carbon is not novel, for it has been described by 
Bartoli and Papasogli (‘‘ Nuov. Cimento,” Vols. 8 to 13); the 
fact that Dr. Coebn has obtained better results than have 
these observers is to be attributed to his use of a cathode of lead 
peroxide. 

The following amended version of Dr. Coehn's conclusions 
is therefore proposed :—(1) It has not yet proved possible (and 
the possibility is remote) to bring carbon into electrolytic 
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solution ; (2) carbon has not hitherto been precipitated on the 
cathode as a chemical individual, but only as an integral part 
‘of a more complex ion ; (3) cells having carbon as their soluble 
-electrode have been devised by Bartoli and Papasogli and 
improved by Dr. Coehn. | 

The situation seem to present polemical possibilities. 


SOME ELECTRIC SUPPLY DATA. 


Facts are stubborn things, and when once their certainty is 
fully proved there is no disputing the conclusions to which 
they directly lead. Gradually, year by year, the electric 
supply industry is piling up an immense quantity of facts, 
from which, it is to be hoped, we shall ultimately arrive at 
the truth as to the relative merits and demerits of the various 
systems of supply, and as to their suitability for particular 
kinds of localities and classes-of work. And not only are the 
systems, as a whole, passing through the refining furnace, but 
each item in their management and working is being sub- 
jected to ultimate analysis; so that in the end we may expect 
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Fic. 1.—Percentage Loss of Energy in Distribution in some 
Electric Supply Systems. 


to separate the elements of good from the elements of evil, 
and to be able to say with a high degree of assurance what 
particular combination of elements will form the best system for 
any given set of conditions. This, in fact, is the ideal towards 
which each year’s additional experience carries the electric 
supply industry. The data now published at frequent intervals 
greatly assist in this process of “© separating the sheep from the 
goats," and the accompanying Table I., showing what is donc 
with the units generated, at a number of electric supply 
stations, should prove of further use in this respect, especially 
in regard to the relative efficiencies of the systems of distribu- 
tion. It will, of course, be understood that a system is not 
necessarily condemned because it happens to show a lower 
efficiency of distribution. That would be but one factor to 
take into consideration. Гог instance, one alternate current 
system may have a lower distribution efficiency than another, 
not because it is intrinsically inferior, but because the load 
factor has been lower, causing the all-day idle and magnetising 
current losses in the mains to assume a greater relative 
importance. Or, again, in a battery system a higher efficiency 
may imply, not simply that better batteries and mains are in 


further notice. 


use, but that a better load factor and a more nearly constant 
load have reduced the call made upon the batteries and 
diminished the losses which have taken place in them. 

As will be inferred from the foregoing remarks, one of the 
most important and instructive factors which can be brought 
into juxtaposition with the distribution efficiency of a system 
of supply, is the annual load factor of the station. Another 
useful factor is the ratio of the maximum actual demand on 


Percentage Load Factors. 


Fic. 2.—Percentage Load Factors of some Electric Supply Systems. 


the station to the total capacity of the station. We have 
named this the ‘‘maximum demand factor.” In a battery 
station this factor may, of course, exceed 100 per cent., though 
as a matter of fact it rarely does so; in а non-battery station 
it cannot, of course, exceed 100 per cent., unless the rated 
capacity of a plant is below its real capacity, and it is usually 
very much below 100 per cent. The maximum demand factor 
partly assists in showing to what extent there is superfluous 
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Fic. 35. — Percentage Maximum Demand Factors of some Electric 
Supply Systems. 


generating plant; while the load factor indicates the extent 
to which the hours have been filled up by work. Table II. 
gives the load factors and maximum demand factors for a 
number of stations, arranged as far as possible to correspond 
with Table I. 

A matter which is indicated in Table I. is deserving of 
We refer to the number of units used on the 


works. In the annual accounts of one or two of the electric 
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Table I.—S/owing the Distribution Efficiency of Some Electric Supply Stations fur the Year ending December 31, 1895, 


А ae | Units wasted in ; Percenta 
System. Place. Beds d | 5 | system and Units sold. = FV loss ш 
g "d & unaccounted for. | Units sent into mains system. 
~ o| Westminster..| 3,371,327 | 52,281 , 488,650 , 2,882,677 86:9 131 
Aberdeen.. ... 159,777 1,769 | 19,655 138,372 87:6 12:4 
| Burnley ...... 168,657 10,189 33,515 124,935 78:8 | 212 
| | Bradford ...... 753,766 20,010 60,057 | 673,699 86:35 137 
Systems employi ing J Norwich ...... 343,530 iz | 43,880 | 259,650 87 2 12:8 
batteries. St. Pancras 1,063,522 54,807 | 158,528 i 849,987 84:5 157 
Oxford ......... 295,185 е | 87,552 | 207,633 70:3 29:7 
— a — 
Hull............ 273,213 26,936 246,277 90°1 9:9 
Oswestry ...... 5,901 555 5,546 93:9 61 
Continuous current вуз- Preston 300,699 13,562 | 16,261 271,076 95:6 qa 
tems without batteries. { Richmond ... 89,658 2,200 | 7,042 80,456 91:9 81 
(| Newcastle ... 182,168 27,650 311,106 444,012 58:8 | 41:2 
| Hanley ........ 225,575 5,509 41,767 180,469 811 18:9 
Alternate-current Worcester 348,251 8,955 92,384 246,912 72:1 | 273 
transformer Sheffield ...... 418,097 14,559 116,132 288,406 69°7 30:3 
systeme, Dover ......... 77,851 768 18,425 56,688 | 15% 246 
Bedford 56,272 5,418 5,354 45.500 89:4 | 10°6 
Taunton ...... 143,876 6,564 29,226 108,286 18:7 21:5 


Table IL— Showing the Load Factors and Maximum Demand Factors of Electric Supply Stations for year ending December 31, 1895. 


l 
t 


Capacity of 
generating plant 


System. 
in kilowatts. 


Sy stems 
employing 
batteries. 


Richmond 
Hanley 

| Worcester 
| 


Systeme ] Hanley . 
not 

employing 

batteries. 


Sheffield 
Dover 
Bedford 
' Taunton 


„ % „„ 


6 „% „ „„ „„ „ „ 


502 | 
Table Il.— Showing a Comparison between the Load Factors, 
Maximum Demand Factors, Distribution Efficiencies, Generating 


Expenses, and Total Costs of some Flectric Supply Stations for 
the year ending December 81, 1895. 


Ws | Load Maximum mM 5 Total costs, 
Н pence per unit in Pence per 
efficiency. generated, unit sold. 
Mer 1 86:9 1:18 543 
Oxford ...... 70:3 120 5:69 
St. Pancras " 84:5 1:52 549 
W orcester 72˙7 1:60 3:89 
Hanley 81˙1 1°61 381 
Norwich 87:2 1:61 3°38 
Bradford ... 86:35 1°19 3°90 
Burnley... .. 78:8 0778 | 5°07 
Sheffield ... | 697 1:74 , 448 
Preston ...... | 95:6 119 3:39 
Hull ......... 90˙1 “169 , 891 
Taunton 78:7 2:02 | 5:60 
Aberdeen ... 81:6 1:08 4-26 
Oawestry .. 95:9 2:49 O77 
Dover | 154 5:34 8:80 
Richmond .. ; 91:9 321 7:08 
Bedford...... 89:4 3:08 5:49 
Newcastle... 58:8 0:87 2:95 


supply concerns these appear to have been — with the 
units tcasted on the works (mains, transformers, batteries, &c.). 
This is a highly original interpretation of the word “ use; 
and we have transferred units so ‘‘used’’ to a parallel 
column, which gives the units wasted or unaccounted for. In 
two or three cases where it has been impossible to separate 
the two items, these have been taken conjointly as units 
wasted. A literal interpretation of the returns of one concern 
could mean nothing else than that absolutcly no units had 


|Maximum demand factor 


Units generated. Max. demand x 100 


Station load factor, 
_ O O рсы a Station capacity 
3,371,327 | 1170 7 
1 9,777 4:24 iss 
168,637 5°77 89:99 
755, 766 6:19 135:90 
343,530 119 71:85 
1,063,222 8°79 89°59 
295,185 9-90 64°72 
275,215 5:56 65:56 
5,901 5:88 (for 15 weeks) 58:67 
300,699 5°70 Ex 
89,698 3°55 37°04 
225,575 794 68:52 
348,251 7°95 £6°54 
418,097 5°72 50:29 
11,851 5:64 (for 9 months) 2211 
56,272 2:38 38°70 
143,876 | 5:44 43°04 


been wasted anywhere; all were accounted for as used.“ 
In the data for Oxford no account is taken of units used 
on the works, and the 87,552 units given are stated in 
the accounts to have been lost in the mains or unaccounted 
for. It is surprising to what a large extent some supply con- 
cerns consume, not their own smoke, but their own units. So 
important an item, indeed, is the amount used on the works 
that we have deducted it in every case from the total units 
generated before calculating the efficiency of, and percentage 
loss in distribution. 

Finally, to afford some comparison between the load factors, 
maximum demand factors and the total and works costs of the 
concerns, we have compiled Table III., in which the stations 
in Tables I. and II. are arranged in the order of their respec- 
tive load factors. We have also arranged the more important 
data diagrammatically, Fig. 1 showing to scale the percentage . 
distribution losses, Fig. 2 the load factors, and Fig. 3 the 
maximum demand factors for a number of supply stations. 
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HORSELESS CARRIAGES. 
(FROM A CORRESPONDENT.) 


The promoters of the Carriage Exhibition at the Crystal 
Palace have shown some ingenuity in advertising the show, as 
witness the fact that & number of people—a limited number, 
it is true—were induced to visit it one day this week, notwith- 
standing the unattractive character of the exhibits to all but 
the lucky few who possess carriages of their own. I count 
myself among the unlucky ones, and perhaps my views may 
be warped and jaundiced for that same reason. But I know 
a good deal about advertising, if little about carriages, and I 
cannot congratulate the management on their methods of 
pleasing their visitors after getting them on the spot. To 
begin with, ‘‘ horseless carriages ° has something alarming 
about it, like riderless horses; and this illusion is actually 
encouraged by the exhibitors themselves, who have profusely 
dotted the Palace grounds with warnings calculated to 
impress all pedestrians with the dangers of horseless carriage 
traffic. Passing along the winding roads which lead to the 
broad terraces, we thought at first that a novel kind of decora- 
tion had been introduced to ornament the borders, for at every 
20 yards or so gaily painted poles with what appeared to be a 
little flag at the top of each, displayed themselves in long pro- 
cessional order like miniature venetian masts at a festival. 
What could this mean? Remembering, however, the object 
of our visit, I quickly divined that these gaudy indicators were 
to mark the track of the vehicles, to show them where they 
might go, and where not. Alas! for my discrimination ; when 
near enough to examine one of these flags, which proved to be 
notice boards, imagine my horror to find myself face to face 
with the legend 

* BEWARE THE HonsELESs CARRIAGE,” 

The next was the same, the next, and the next. Evidently 
there was no safety anywhere, whether I turned to the right 
or to the left, whether I hurried forward or retreated back. 
ward, the warning finger post admonished me to Beware! 
Stricken motionless with fright, and expecting to see the 
remorseless horseless carriage dart somewhere out of the 
shrubberies on either side of me, I was on the point of crying 
aloud for help, when happily I heard a noise in the distance, 
as if somebody or something were coming to my rescue. 
Turning & corner a little way ahead it proved to be something 
on wheels, which at first sight I mistook for an escaped 
perambulator, but which proved to be nothing less than the 
horseless carriage itself, careering along in fine style, and 
almost as intelligently as if a horse had been pulling it... 

I say almost, and I use the word **eareering ” advisedly. A 
man was in it manipulating levers and wheels, and by his side 
were two or three passengers supposed to be enjoying carriage 
exercise. As to the exercise, there could be no doubt; but I 
am not so sure about the enjoyment. The creature swayed 
about and rocked in а rather alarming way—for the passengers; 
and the thumping of its machinery, to say nothing of the 
smell, could hardly conduce to the making of a “ pleasant 
drive." My first impulse was to direct the passengers’ atten- 
tion to the warning on the boards, thinking it must have 
` escaped them; but by this time the horseless carriage was 
nearly upon me, and I got out of the way for fear of upsetting 
it. J own to being afraid of carriageless horses, and always 
step aside for the stately steam roller; but this horseless car- 
rage! Why am I to beware of the likes of it—and why, 
especially, if I am asked to buy one? 

Making my way to the grand parade I read, and again read, 
the minatory notices as I go along, but now without any 
emotion save wonderment at the ineptitude of the people 
who placed them there. One of the horseless vehicles 
had just come to a standstill while fresh passengers, 
at a shilling per head,. were being embarked. But I am 
wrong; it is not at a standstill; on the contrary it stands 
very noisy, and shakes itself to pieces almost with the effort 
of keeping going without going forward. Evidently this is a 
creature panting to be free—free to rush along and make the 
slavish pedestrian beware! I am given to understand that 
its spirits are kept up in this way because if allowed to run 
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down, it requires a man to turn a wheel or something to male 
it start—like a certain perpetual-motion machine ot Artemus 
Ward renown. On the whole, I fancy that if this affair were 
weighted with a good load of commercial travellers’ samples, 
and the driver himself not too particular as to his seat, it 
might be found useful in a land where no horse is procurable. 

Inside the Palace the carriages for horses had much the 
best of the show; and all the modern carriageless horses 
were greatly discounted by the presence of an ancient sample 
of locomotive, with cog wheels, compacted with a travelling 
carriage and guard’s van all in one. Fancy travelling with 
the engine, furnace and boiler in the next compartment! 
Fancy also the egregious folly of people who want to recom- 
mend carriages of that type exhibiting such a monster by way 
of example 

There was an interesting display of ancient bicycles, but 
the most entertaining thing of all was a tricycle carrying 
appliances which are said to propel it at a great speed—a 
benzoline gas engine ignited by electric spark, we understood, 
was the motive power. But there was the usual saddle, as 
well as a pair of pedals! Nobody could tell us why. I 
suggested that a bath chair would be more comfortable, but 
the attendant seemed to think I was joking. He told me the 
owner's name, which at once accounted for the defective sense 
of humour betrayed in the concocting of this truly droll 
machine, and I came away with a suspicion that he must 
have had a good deal to do with the general arrangements, 
including the notices to ** Beware of Horseless Carriages.” 


Li 


ELECTRIC TRAMWAYS AND TELEPHONIC 
DISTURBANCES.* 


BY JUL. H. WEST. 


The disturbances which electric tramways generate in telephone 
circuits, especially those with earth returns, can be traced back to 
several causes. "There is first of all the fluctuations of current 
which are unavoidable in the generation of continuous current by 
generators. Further, and perhaps the principal, cause of disturb- 
anoe is the periodic variation of the resistance in consequence of 
the short-circuits at the commutator. Of the further causes Dr. 
Wietlisbach, in his article,t lays great stress upon the variations of 
resistance between trolley and wire, and states from experience 
that this variation is more marked in trolley lines than in tramways 
with slide contacts. The differences, however, which were shown 
in this respect by the trolley lines, made me suppose that the 
variations of the resistance between car wheels and rails, owing to 
the vibrations of the latter, were of far greater importance than 
the resistance variations between trolley and wire. In the Elektro- 
technische Zeitschriftt of April 23rd the same opinion was expressed, 
and mention was made of some experiments which had been carried 
out in Berlin. The following is & description of these experi- 
ments :— 

If the principal cause of disturbance be the vibration of ihe car 
wheels and rails, the noise created should vary oonsiderably, 
according to the construction of the line. The noise should be 
greater on lines with hard foundations, such as concrete, than on 
lines constructed on elastic foundations, such as wood. The 
variations in the resistance in the former case must be far more 
marked than, and of a differont frequenoy to, those that occur in 
the latter case. 

To test this a line of the Berlin Tramway Company offered a 
splendid opportunity, as it possesses three different structural 
arrangements. Two small one-horse tramcars were connected by 
ordinary ropes—that is to say, by à non-conducting material. The 
two trucks were connected to a battery of two dry cells and the 
primaries of three induction coils, these latter being in parallel. The 
circuit was completed by the rails. The secondaries of the three 
coils were connected in series, and were in circuit with a Siemens 
telephone. The reason for using three induction coils with 
primaries in parallel was to make the resistance of the primary 
circuit as small as poesible with the view of having any variation of 
the rosistance between car wheels and rails brought out as dis- 
tinctly as possible. It has now to be ascertained whether in 
running over sections of different construction the variations of the 
resistance between car wheels and rails exhibit a marked difference 
in character and intensity. й 


— + 


From the Elektrotcchnische Zeitschrift. 
+ See The Electrician, March 27, 1896, p. 725. 
t See also The Electrician, May Ist, p. 22. 
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The experiments were carried out at night time from April 17th 
to 18th. The preceding day had been dry, and therefore the rail 
surface was dry, but as there had been a period of wet weather the 
bottom surface of the rails must have been moist. 

The line selected consisted of the following sections :— 

No. 1. 880 yards of line on longitudinal wooden sleepers. 


, 4. 88 . „ stone paving. 
5 5. 900 : , asphalt, 
„ 4. 350 Үз » stone paving. 
„ 5. 220 - » asphalt. 


In No. 1 section the line consists of girder rails mounted on 

longitudinal sleepers of pine wood of a section of 10 х 16cm. 
(Ain. x 6}іп.) The line here has a gradient of 1 in 28. Sections 
No. 2 to No. b have Haarmann ordinary tramway rails. Sections 
No. 2 and No. 4 are laid on a gravel basis as used in ordinary road 
construction, Sections No. 3 and No. 5 are laid on asphalt and 
concrete, the rails resting on a layer of concrete 12cm. to 16cm. (Sin. 
to 63in.) thick, on the top of which there is a 15cm. (6in.) layer of 
concrete and a Dom. (2in.) layer of asphalt. 
_ It was expected that the noise in the telephone would be weakest 
in the section with wooden sleepers, stronger in the sections with 
gravel foundation, and strongest in the sections laid on concrete. 
This assumption was later on confirmed. 

The car travelled first over section No. 1 up the gradient, and a 
fairly strong noise could be heard in the telephone, like a quick 
repetition of the cracking noise a diaphragm makes when an inter- 
rupted current passes it. Now and then the noise ceased, which 
was probably owing to a fault in the conductor connecting the two 
cars. After this being adjusted the same section was again run 
over, but at higher speed. The noise was now continuous and of 
the same intensity as before. On entering section No. 2 a slight 
increase in the noise was noticed. A further, but much more 
marked increase in the noise occurred when section No. 3 (concrete 
foundation) was reached. Not only did the intensity increase con- 
siderably, but also the frequency of the sounds was distinctly 
greater than before. A decrease in the noise was noticed when 
entering section No. 4 (gravel), and again dn increase in the noise 
when section No. 5 (concrete) was reached. 
The end of section No. 3 forms a curve. But whether a further 
Increase in the noise occurs here could not be ascertained with 
certainty. However, it must be remarked that the noise on this 
section was already so great that still louder emissions from the 
telephone were impossible. 

On the return journey the second line was used. On passing the 
sections No. 5 and No. 3 at a speed of about 12 to 14 kilometers (73 
to 8} miles) an hour, a slight metallic tone could be noticed. At 
some points, curiously, the noise disappeared partly or altogether, 
especially so at the curve mentioned above. Most likely water 
covered the rails at these points. 

The experiments show plainly that the peii dic variations of the 
wesistance between car wheels and rails depend to a large extent upon 
the construction of the road bed. It is desirable to further investi- 
gate this point and to arrive at a line construction which shall 
obviate the variation of resistance, and thus get rid of one of the 
causes of telephonic disturbances, 
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ON RAILWAY TELEGRAPHS, WITH SPECIAL REFER. 
ENCE TO RECENT IMPROVEMENTS.* 


BY W. LANGDON. 


The subject with which this Paper deals is one which has not, 
for some time, claimed the consideration of members of this Insti- 
tution. The progress which has attended the application of elec- 
tricity to railway telegraph work is in no way comparable with that 
which has in recent years marked its progress in relation to lighting 
and power. Such advances as have been achieved are to be found 
more in minor details than in any radical- change. Probably the 
inost noticeable fact presides in the greater freedom from serious 
breakdowns which we now enjoy, and in the growth of the tele- 
graph service—a striking testimony of its increasing utility. Com- 
petition is a stern and exacting master. The train service of to-day 
must not only be well equipped, but it must work well to time. 
That which yesterday was thought ample, is to-day found wanting. 
Each day ushers in fresh demands, greater elaboration, greater 
exactitude ! How useful a factor the telegraph becomes in enab- 
ling this to be accomplished is probably known only to those in 
whose hands rests the responsibility of that which has to be done. 

In the year 1880+ the late Mr. Edward Graves, one of our Past- 
Presidents, and for many years our honorary treasurer, brought 
under the notice of members some extremely interesting statistics 
in relation to the progress of telegraphy, in which he produced a 
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comparison between the mileage of wire and the number of instru- 
ments in use on the various railways in Great Britain in 1869 
and 1879. 

By the courtesy of the controlling officers of practically tho 
entire railway service of the country—to whom my acknowledgments 
are gratefully tendered—I am, with the exception of the data of 
some two or three of the minor companies, enabled to bring 
forward this information another decade and a half. Accepting 
Mr. Graves's figures as & basis, and making allowance for the 
expansion of those systems, the returns for which are not to hand, 
we get the following approximate results : — 


—— | Year. | Miles. Increase. 
1869 | 27204 M 
Mileage of wire employed for | 1879 62,099 54,895 
railway purposes 1889 84,423 22,324 
! 1894 | 99,296 14,873 
Instruments. Increase. 
13869 10,121 As 
Number of iustruments em- 1879 46,847 36,726 
ployed for railway purposes.] 1889 100,590 53,743 
К 1894 130,339 29,749 


It will be understood that these figures are not put forward as 
absolutely correct; they may, however, be accepted as fairly 
representative, and as & very near index of the progress and 
increasing influence of the telegraph service. 

Prior to 1870 block signaling was but sparsely emplcyed. 
During the decade 1869-79 it met with general adoption, which 
accounts for the large increase in both instruments and wire during 
that period. The increase during the half-decade 1894 is, in rela- 
tion to that of the preceding decade, remarkable, as indicatin 
that the expansion is still in active operation. These figures tel 
their own tale of utility in the management and regulation of rail- 
way traffic; while, from the mileage of wire maintained by the 
railways for the Pcstmaster. General, amount ng ep onma y to 
tome 67,000 miles, it may be reasonably inferred that the railways 
are in no small degrce contributirg to the convenierce of that 
branch of the public who, from day to day, seek the service of the 
Post Office wires. Let us pause but a moment to consider how 
the present enormous traffic of our railways, or the mass of matter 
which daily passcs over the various telegraph services of the 
country, could possibly be dealt with without these aids, or how 
the conditions of commercial life would be affected by their cessa- 
tion, ard we at once become sensible of their value. 

Individually, possibly few railways afford а more forcibie illus- 
tration of the rapid growth of a railway telegraph service than 
that to which the author is attached. In 1878 the total mileage of 
wire on the line amounted to 9,816 miles, and the number of 
instruments to 7,702. The mileage of wire to-day exceeds 22,000, 
and the number of instruments closely approximates to 19,000. 

This large expansion is naturally calling for increasing accom- 
modation for wires, and, in the interest of economy, for a careful 
study of the cost in both construction and maintenance, 


Porzs. 

One of the chief factors to which we are indebted for the greater 
stability of our lines of telegraph at the present time is the employ- 
ment of poles which have been charged to a certain extent with 
creosote. 

In the session of 1873-74 a Paper,* On the Preservation of 
Telegraph Poles," was read before this Institution, then the Society 
of Telegraph Engineers, in which the various processes for the 
preservation of timber were discussed. Of the several methods 
there referred to, the creosoting process may be regarded as the 
sole survivor. 

Creosoted poles are now almost universally employed. Their 
life, or the period they may remain in position without deteriora. 
tion from decay, is still, to all intents and purposes, undetermined. 
Given a properly seasoned pole, fairly dry when placed under the 
process, its life may reasonably be relied upon to cover the period 
the pole is required to stand before additions or alterations call 
for its replacement. It is neither necessary nor desirable that the 
timber of telegraph poles should be completely charged with creo- 
sote. The quantity of creosote impressed into telegraph poles is 
usually 8lb. to the cube foot of timber ; and this quantity, where the 
wood is properly seasoned and well dried, will be found to have 
penetrated to the core or heart-wood of the pole. It will thus 
form a complete protective shell, impervious to moisture; and in 
this lies the main advantage of the application. Timber which is 
thoroughly impregnated or saturated with creosote becomes, as 
soon as the oil is dissipated, devoid of much of its elasticity, and is 
then more easily broken than if the heart-wood of the timber is 
allowed to remain uncreosoted. 

There are points where creosoted poles are objectionable—such, 
for instance, as station platforms. Here, whereas in former years 
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Memel timber was usually employed, it is preferable to use pitch 
pine. Pitch pine is more durable than Memel. It is more resinous, 
and thus more antegonistic to the reception of moisture; and it is 
the moisture which, traversing the fibre of that portion of the 
timber in the soil, under the influence of the warmer atmosphere 
above the ground line, disintegrates it at, or about, the ground 
level, and so destroys it. 

The number of wires which have now to be accommodated, in 
many instances, call, not merely for stout poles, but for structures, 
such aa H poles. These structures (Fig. 1) consist of two 
poles, A, B, braced together at the foot by a slab of wood, C, as 
nearly as possible at right angles to the poles, and a further slab, 
D, some 4ft. from the butt end of the poles, arranged diagonally ; 
the arms, E, at the top of the poles act as the tie-pieces at that 
end of the structure. These are sometimes, especially in high 
poles, supplemented by a stiff iron rod, F, passing through the two 
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Fia. 1. —“ H' Pole. 


les, at right angles to them, or by rods, crossing one another 

iagonally, tied together in the centre. 

The practice has been to allow the two poles forming the basis of 
this structure to have a slight spread at their butt ends; i. e., taking 
a oentre line down the poles, the distance between these lines at 
the top of the poles being some 12in. less than that between the 
centre lines at their butt ends. When poles become crowded with 
wires, this, with respect to the lower arms, detracts from the 
regularity of the insulators and wires. It is better that the poles 
should be equidistant throughout. You have then merely to pro- 
vide for the increasing thickness of the timber in order to ensure 
perfect regularity in the position of the wires from top to bottom. 

The Midland Railway aving recently been called upon to con- 
struct for the Postmaster-General a section of an important trunk 
line to Scotland, it has been necessary to convert an existing line 
of single poles into an H line. To construct these H poles, braced 
together at the foot, as shown in Fig. 1, would have meant the 
replacement of the entire line -a! most expensive operation. Under 
these circumstances the existing line of poles has been allowed to 
stand. At the proper distance a pole, B (Fig. 2), to match the 
standing pole A has been placed in position, care being taken to 
cut off the butt end so as to ensure a flat basis. It has then been 
allowed to stand some days, so as to become well settled in its 
position, after which slots for the arms are cut to correspond with 
those on the original pole. The short arms are then, one by one, 
removed from the latter, and replaced by arms 56in. long, which 
are bolted to the two poles. Where the old line of poles has been 
systematically constructed, with the arms, say 12in. npart, centre 
to centre, the appearance of such a combination is in every way 
agreeable to the eye. 

It will be evident that without the diagonal tie-piooe the pole 
might, under stross of wind, work themselves out of position. 
This has to be met by staying them in the same manner as a single 
line. Where, from exceptional causes, the poles cannot be stayed, 
the diagonal tie-piece should be employed. Photographs of sections 
of tue line of poles thus treated are on thy table, 


H poles are destined to be of great service. There is no reason 
why the number of wires should be limited to four on an arm. 
The 56in. arm may be replaced by a 72-in. arm, accommodating six 
wires, thereby increasing the capacity of the poles one-third. We 
may even venture beyond this where the need for it exists, 
employing either iron arms, or wooden arms of larger scant- 
ling, in order to meet the weight of the wires standing on 
the outer side of the poles. The structure is one which, if well 
stayed, will withstand gales far better than single poles with 
half the number of wires, arranged for two on an arm. 
Moreover, it will be observed that H poles, with six wires on an 
arm, lend themselves to telephone requirements. With the wires 
arranged two outside each pole, and two between the poles, three 
groups, or squares, may be formed by each pair of arms—each wire 
of each square, or group, being maintained lft. apart. А 
photograph of poles so armed is on the table. 


Ес. 2. 


Telegraph poles seldom commend themselves to the observer as an 
zesthetical subject; but uniformity in construction, with the poles 
well in line, or regularly following the contour of the road, evenly 
graduated for height, and uniformly armed and wired, with, 
perhaps, an ornamental top in exceptional places, will do much 
towards removing those objections which are not unfrequently 
raised against their presence. 

ARMS, 


In the trimming of poles the most novel feature is the introduc- 
tion of iron arms; 40in. tubular iron arms, specimens of which are 
before the meeting, have been employed for some 100 miles of the 
trunk telephone line recently erected by the Midland for the Post- 


Fic. 5.—40-in. Iron Arm. 


master-General. Some years prior to this, shorter arms—-tubular 
and rectangular, fot carrying two wires—were experimentally 
employed by the author. No inconvenience whatever has, so far, 
attended their employment. 

The longer (40in.) arm (Fig. З) is composed of 12in. galvanised 
iron tubing, A, jin. thick, strengthened by a piece of larger gauge 
tubing, В, of same thickness, Zin. in diameter, carried over the 
centre portion of the 12in. tubing. The two tubes thus combined 
are practically homogeneous and very strong. | | 

The omployment of these arms admits of a slight reduction in 


the length of the insulator bolt, which may with advantage have 


the shoulder of the bolt, us also the washer, hollowed out to fit the 
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arm. Thus arranged, there is no possibility of the insulator twisting 
round. These arms should be very durable, and it is worthy of 
remark that they do not require so much of the pole cut away as is 
necessary for the wooden arin. 

The earth-wiring of wooden arms has, the author believes, in 
some quarters, been abandoned. "That course has not been pursued 
on the Midland. Earth-wiring, as illustrated by the sample placed 
upon the table, is still followed. With iron arms the need for 
earth-wiring disappears. .It is merely necessary to lay the main 
earth wire securely under the washer of the arm bolt. 

Clearly, where iron arms are employed, failure in insulation 
such as that produced by a broken or cracked insulator will 
readily make itself known. To what extent this will operate with 
respect to the iron arms experience must show. In a trunk 
telephone line discrepancies in the insulation of the four wires 
forming a square would appear to be undesirable factors. Whether 
such failure may be more readily traced with iron than with 
wooden arms has yet to be proved. The iron arms ought, where 
** earth " is the cause of failure, to give & more defined fault, and 
thus lead to its more ready removal. Iron arms and brackets, as 
well as iron poles, have, in various forms, been in use for years, 
especially for foreign lines ; and probably no member of the Insti- 
tution has a more intimate knowledge of their value than our Past- 
President, Mr. Alexander Siemens. 

In elottiug round poles for these iron arms it was at first thought 
that a V-shaped cut would readily lend itself to the reception of the 
arm ; but experience has shown that it is better to slightly slot the 
pole, as though for a rectangular arm, and gouge out the base of 
the slot. The pole being round, the V-shaped cut fails to retain 
tbe arm in that rectangular position in relation to the pole, which 
is necessary to give the line that trim and uniform appearance so 
acceptable to à good workman. 

In the employment of. wooden arms there is nothing of a novel 
character to record. They are to-day very much as they have 
been during the last 20 years. It may not, however, be inoppor- 
tune to raise the question whether English oak is the only timber 
from which they should be made. Doubtless English oak is more 

durable and stronger than other timber; but it is a question 
whether foreign osk—-say Stettin—if cut under the conditions 
applicable to English oak, viz., well seasoned, free from knots, 
and free from sap, is not sufficiently durable and strong for the 
purpose. Arms cut from this description of timber have been 
in use on the Midland system for many years, and nothing has 
чарна to create a want of confidence in its suitability for such 
work. 

Another point worth considering is that of painting the arms. 
Paint, if ре when the timber is properly seasoned and dry, is, 
no doubt, beneficial’; but paint applied to wood which does not 

sess these qualifications produces dry rot, and is, consequently, 

absolutely injurious to the timber, and dangerous to workmen 
when on the poles. Where the arms can be stacked by the user 
until thoroughly seasoned, they may with advantage be painted. 


STAYING. 


It is no exaggeration to say that to the more perfect manner of 
staying the telegraph lines of the present day, and to the employ- 
ment of machine-stranded staying wire, are we indebted for that 
greater immunity from heavy breakdowns which we enjoy at the 
present time. It is, in cases of snow] falling under those condi- 
tions which cause it to cling to the wires, a question of strength 
of pole rersus strength of wire. Necdless to eay it is preferable the 
wires, rather than the poles, should suffer ; and, as a rule, such is 
the status at which well-built telegraph lines of the present day 
have arrived. 

On railways there is usually more room for staying poles than is 
the case on roads. The greater the spread of the stay the greater 
its advantage. In order to be ‘of the greatest service its attach- 
ment to the pole should be somewhat above the centre of the full 
‘complement of wires which the pole is designed to carry. It is 
seldom, however, one can determine the number cf wires which a 
line shall ultimately support, and thus it is well to fix that point 
which may be most serviceable under any condition. The practice 
pursued by the author has been to fix tho upper stay behind the 
third ard fourth arm, and where a second stay is required—as is 
frequently the case with heavily wired lines—between the eighth 
and ninth. 

Formerly the practice was to form the stay on the pole, wire by 
wire. А single wire was first attached to the pole and strained 
up tightly to the stay-rod ; then a second wire was attached and 
strained up, as nearly as could be judged, to the same degree of 
tension ; and so on, till the necessary strength was attained. The 
objection to such stays is the absolute improbability of so arranging 
the several wires of which the stay is composed, that each shall 
bear its share of the strain. Ав a rule the strain falls upon one 
wire more than another. Under great stress this wire is the first 
to give way. The rest follow in like manner. | 

ith machine-stranded staying wire, each wire bears its own 


proportion. If properly stranded—i.e., with a long lay—it is easily 


handled. Where attached to the stay-rod it should be passed 
around a pear-shaped eyelet. To Mr. W. Н. Preece, C.B., F.R.S. 

Past-President, we are indebted for the introduction of machine 

stranded wire for this purpose. Staying wire should be of a steely 
character. The Midland specification provides that each No. 8 
gaugo wire (which is the only gauge used for stranded staying wire) 
shall stand a strain of 1, 800lb., with a maximum stretch of 4 per 
cent., without breaking, and that it shall bear 12 twists in a length 
of біп. without fracture and without scaling. 

An excellent device for binding stranded stay-wire has recently 
been introduced by Mr. Roberts, of the Postal Telegraph Depart- 
ment, which enables the workman to accomplish his task well and 
with ease, The tool itself will be found upon the table. 

The strand wire is first bent so as to form the loop around the 
stay thimble, A (Fig. 4), the splicing tool B being employed to 
draw it closely into the groove. The free end of the stay-wire is 
then unstranded and the wires straightened out as shown at C. 
One wire, D, is picked out for the purpose of forming the first lap 
of the binding ; the tool is then employed to arrange the remaining 
wires symmetrically parallel with and around the main strand, so 
that they may bind into it without spoiling its circular shape. The 
free wire is now placed under the hook of the stay tool, which is 
revolved around the stay and the remainder of the wires. When 
the first selected wire has been used up another is chosen, and the 
same course followed with each until all have been evenly bound 
around the main stay. 
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All stay-rods planted in soil formed of cinders or ashes should 
be protected by fillets of creosoted wood, or they will rapidly suc- 
cumb to the electrolytical action set up by the ashes and the galva- 
nised iron. Оп railways it frequently happens that the top ballast 
is composed entirely of refuse cinders or ashes. 

INSULATION. 

For many years a practice has prevailed of using a minor form of 
insulator for short circuits or block signalling wires. The author 
raises the question whether such a degree of refinement is desirable. 
It is inconvenient, inasmuch as it does not admit of interchange of 
wires where such changes are desirable. On the Midland the 
practice has long been abandoned. But one class of insulator and 
one gauge of iron wire—viz, No. 8, is employed. Thus, when 
required, through wires may be joined in with the shorter lengths, 
and the uniformity of the line preserved by maintaining the shorter 
lengths below the longer ones. Moreover, it would appear that, 
however important other wires may be, none can be more important 
than those which govern the movements of the trains. T 

It is believed that the best insulators are those known as the 
Post Office" and the ‘‘ corrugated,” samples of which are on the 
table. Samples of the form of terminal insulator and leading-in 
cup, employed largely by others, as well as by the author, are 
also before the meeting. The terminal insulator is made in two 
sizes, the smaller kind being employed where the strain is small, as, 
for instance, for leading across from one side of the line to the 
other for signal box and other like purposes. The larger kind is 
employed for terminations of line wires. 

he great advantage of this insulator resides, not merely iu the 
shape of the ware, but in the extent of the bolt, A (Fig. 5), which, 
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it will be seen, passes far beyond the corrugations at which point 
the line wires are attached—a provision which renders it practically 
impossible for a wire to fall, even when the porcelain is from any 
cause broken. Another advantage is that these corrugations, or 
grooves, not only help the insulation, but make provision for the 
attachment of different gauges or different descriptions of wire, as, 
for instance, if it is desired to attach a No. 11 to а No. 8. If the 
No. 8 is placed in the lower groove, and the No. 11 in the upper 
groove, the strain on the bolt will be about equalised, and the 
insulator will retain its vertical position. "They are equally useful 
for joining two descriptions of wire, say iron and copper, the one 
being terminated on one ring, and the other on another, the two 
wires being joined by a loop. 

At the termination of all important wires, and, in many 
instances, at important signal boxes, ‘‘leading-in’’ cups are 
employed. They are formed (Fig. 6) of a porcelain tube, A, in 
which the С.Р. wire is threaded, the tube being contracted at В во 
as to keep the wire central and free from the edges of the tube. 
This tube is protected by an iron hood, C, perforated so as to 
admit of thc rain cleansing the porcelain tube. 
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_ Where round creosoted poles аге employed for leading-in wires, 
it 18 necessary to carry the G.P. wires in boxing fixed between the 
arms. If this boxing is strongly made it will admit of the leading- 
in 9 8 being fixed to either side of it. and will thus form à very 
complete and durable termination. | 


WIRE. 


Considerable progross has of late years been made in the employ- 
ment of copper wire. The first copper wire erected for telegraph 
urposes was, it is believed, that erected by Mr. A. Graves, of the 
orth-Eastern Railway, at York, about 1877. Mr. Graves on that 
occasion employed No. 14 gauge (0:080 S. W. G.); and Bhortly after- 
wards, in 1880, copper wire of the same gauge was erected on the 
Midland. The copper wire of various gauges in use on the Midland 
now extends to some 5,000 miles, of which 3,000 odd is maintained 
for the Post Office. 

The objection to iron wire is the shortness of its life and—in 
comparison with copper—its higher electrical resistance and greater 
inductive capacity. Under the auspices of the Post Office a class 
of iron wire largely superior to that formerly in use has for some 
years past been obtainable. This improvement—embracing con- 
ductivity and the general construction and character of the wire— 
does not, however, extend to prolongation of life. In a few years, 
more or lees, dependent very much upon the condition of the 


atmosphere, the galvanising is gone, rust sets in, and thereafter 
the strength of the wire, as also its conductivity capacity, rapidly 
degenerates. Covered iron wire is frequently found to be of great 
service in smoky localities. The best is that served with what is 
known as West's compound. The wire is lapped with cotton, and 
then passed through a special liquid composition, so that the cotton 
covering may become saturated by it. It differs from all other 
covering processes in that the composition hardens when exposed 
to the air, is unaffected by changes of temperature, and when 
hardened is impervious to wet. So long as the covering remains 
sound the wire beneath it retains its original condition, and when 
the covering is removed appears as fresh as when new. A sample 
of some of this wire which has been in use on the Midland for 
some years will be found on the table. 

The conductivity resistance of a 123 gauge (0:097) copper wire is 
5:034 w per mile; that of No. 8 (0:160) gauge galvanised iron wire 
is 12 w per mile. The breaking strain of the 12} copper is 490lb.; 
that of No. 8 galvanised iron, 1,100]b. The cost of a mile of 12 
copper is about £4. 4s. ; the cost of a mile of No. 8 galvani 
iron wire, £2. 10s. The difference in price is considerable, but 
against this we are able to place many advantages, durability— 
which means less cost in renewal, a saving of certainly two out of 
three, which at 20s. a mile more than covers the additional cost ; 
reduced strain, and less load on poles, which admits of their 
reception of a greater number of wires: and last, though not the 
least important, less liability to fracture. 

It is probable that 12} copper, or possibly a slightly larger 
gauge, will entirely supersede galvanised iron wire; for, although 
when new the galvanised iron wire has the advantage in tensile 
power, it retains that power a portion of its life only, and during 
the latter part of its existence its tensile strength is even less than 
that of the 124 copper. Its electrical resistance is, even when new, 
more than twice that of the copper wire. 

It is desirable in using 124 gauge copper wire, where possible, to 
slightly reduce the length of span—to limit it to 70 yards on the 
curve and 75 on the straight—say 24 poles to the mile instead of 
22. In all newly constructed lines for the Midland Company's own 
purposes, copper wire is now used ; and in the renewal of existing 
wires, iron is, as а rule, being replaced by copper. 


Fid. 7.— Joint as used by Р.О, 


In the erection of either copper or iron wire, the degree of ten 
sion to which the wire is pulled up is a factor which plays an impor- 
tant part in its durability. Wiremen, until they are taught 
otherwise, have a profound contempt for the effect of temperature 
Mn the material they are using. On a hot summer day, ora 
bleak winter morning, they will pull the wire up to the same degree 
of tension. The consequence is that the wire erected under its 
maximum expansion in the hot noontide, is either broken or 
stretched under the influence of a lower temperature. The dip, or 
the stress, imparted to a wire must always be governed by the tem- 
perature, for which purpose a thermometer, placed in a position 
analogous to the wire must be used. 

Where wires are run on tlie parallel system, if the top wire is 
erected to the required degree of tension, the eye of the wireman 
can, by it, readily regulate other wires in the same span. To impart 
to this wire the proper degree of tension, its stress must be deter- 
mined by its dip, or by what is known as an indicating tension- 
ratchel—the latter by preference. 

Where wires are erected on the *' revolving” system, it із impos- 
sible to avoid the use of the tension-ratchel if the wires are to enjoy 
& uniform degree of tension. 

To Mr. W. H. Preece, C.B., F.R.S., we are indebted for much 
careful investigation of this important question, and by his courtesy 
I am enabled to add, in the appendix to this Paper, tabulated 
statements adopted by the Post Office showing the stress at 
which both copper and iron wires should be erected at various 
temperatures. 

J OINTING. 


The ‘ Britannia” joint still holds its own, whether for iron or 
copper wire, but the ends, or **tails," which for years have been 
left bent up, are now cut clean off, it being evidently better for a 
joint to draw than to form an intermittent fault. The Post Office, 
with regard to copper wire of large gauge, before soldering fill the 
insterstices between the two wires, A, B (Fig. 7), and the binding, 
by two pieces of smaller gauge wire, C. The object is to facilitate 
the soldering of the joint, and so prevent overheating the copper. 
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The joint when completed is wiped clean and allowed to cool. It 
should not be overheated, and it should not be chilled. 

Where joints are made in this manner a jointing frame becomes 
necessary. This consists merely of a couple of clips, C, C (Fig. 8), 
in which the ends of the wire are held. It can with convenience 
be fixed by the legs LL to the wiring barrow, or the legs may be 
thrust into the ground : and here, perhaps, although a minor 
mat‘er, it may not be out of place to call attention to an improved 
„wiring barrow which has recently been brought into use. These 


Fic, 89, —Jointing Tool. 


barrows are made with a frame similar to that of a garden barrow, 
but longer. The drum for the reception of the wire is made of 
sheet iron, and works vertically, instead of horizontally as hitherto. 
Ordinarily the barrow is wheeled along the sides of the line by one 
man, as on a public road ; but where it cannot be wheeled, two 
portable arms, provided for the purpose, are placed in position, 
and the barrow is then carried in the usual manner by two men. 
The arrangement will be understood by reference to the photographs 
on the table. 
BINDING. 

For many years the author has abandoned the use of No. 16 
galvanised iron wire for binding, and has employed in its place a 
specially made No. 11 G. I. wire. It is necessary this class of 
binding wire should be more ductile than the ordinary conductivity 
No. 11 G. I. wire, and that it should be capable of being lapped 
around a No. 8 wire without ecaling. If it scales it will rust, and 
the oxide will be carried by the rain down the outside of the 
insulator cup, to which it will adhere to such an extent as may, in 
damp weather, materially affect the insulation of the wire. 


— —— 
1 


Fic 10. 


In Fig. 9, C represents a crcss section of an insulator, at the 

int at which the binding wire is attached. The binder is merely 
far d some five times around the line wire, asshownat B. It will 
be found that this form of binder will prevent a broken wire from 
running back quite as well as any form of bindirg with No. 16 
gauge wire. lts advantages are: great durability, absence from 
stretch under influence of gales, less cost in construction and 
maintenance, and greater freedom from chafing--the line wire being 
much more firmly held, 


The practice thus pursued by the author has, in a modified form, 
been adopted by the Post Office with respect to copper wire. That 
portion of the line wire, A (Fig. 10), which rests against the insu- 
lator, B, as well as the portion which is to be lapped by the binder, 
is first overlaid by a copper tape, C—a piece of copper wire rolled 
out flat. The binder, D, is formed of a large gauge wire which has 
its two ends flattened so as to be readily laid around the ta 
5 of the line wire. Both the tape and the binder are hrst 

id on by hand, the copper strip being exceedingly ductile, and 
finally tightened by the aid of a suitable pair of pliers, the com- 

lete binding being as shown by G (Fig. 10). Samples of these 
binders and tapes, as well as of the complete form of binding, are 
on the table. 

The author is of opinion that wherever a sufficiently ductile wire 
can be obtained for the purpose, it is better to employ a binder of 
a gauge equal, or nearly so, to that of the line wire. 

he Post Office, under the direction of the engineer-in-chief, 
have recently issued tables of sizes, weights of tapes and binders 
for the different gauges of copper wire, which, by Mr. Preece's 
permission, I have the privilege to append to this Paper. 


(To be concluded) 


LONDON COUNTY COUNCIL. 


New Electric Supply Stations. | 

At the weekly meeting of the London County Council it was agreed, on the 
recommendation of the Building Act Committee, that approval be given 
to the plans submitted on behalf of the Chelsea Electricity Supply Com- 
pany for the construction of a generating station at the corner of Alpha- 
place of greater extent than. 250,000 cubic feet, subject to the usual 
conditions ; that the plans submitted by the Charing Cross and Strand 
Electricity Supply Corporation for the construction of a generating station 
at Commercial-road, Lambeth, be deviated from in some particulars ; and 
that sanction should be given to the plans submitted by the Vestry of 
Hampstead for the construction of a boiler house and engiue room 
addition to the electricity station at Lithos-road. 

Tramway Syndicate.— Electric Traction. : 

The Highways Committee reported on the suggestion made by the 
County of London Tramway Syndicate that arrangements should be 
entered into between the Council and the Syndicate for the immediate 
transfer to the Council of all the tramways in the county of London, such 
tramways to be afterwards leased to the Syndicate for а term of 28 years. 
The combined rents, the Syndicate estimated, would be about £200,000 a 
year. The Syndicate proposed that an underground system of electrical 
traction should be adopted on all the lines, the cost of the necessary works 
of reconstruction being borne by the Syndicate, and all such works imme- 
diately on completion becoming the property of the Council: The entire 
cost of equipment and plant for electrical power, it was suggested, should 
be -borne by the Syndicate, but should at the expiry of the lease be 
purchased by the Council at a valuation to be determined by arbitration. 
The Committee considered it inadvisable that the Council should allow 
such a Syndicate to act as intermediaries, and as to the 28 years’ 
lease, as the whole of the tramways would come under the Purchase 
Clause of the Tramways Act by 1910, it would be undesirable to 
extend the lease beyond that period. As regarded the statement that the 
Syndicate would be prepared to pay arent equal to the net earnings of 
the line during the years preceding the grant of the lease, they were in 
some doubt as to how it could be done. The proposed reconstruction of 
the lines to adapt them for electrical traction would of neceasity take con- 
siderable time, and would interfere with traffic and cause a diminution in 
the receipts. The Committee further pointed out that it had not yet 
been demonstrated that the principle of electric traction on the under- 
ground conduit system was capable of being worked successfully, aud it 
would be a serious matter for the Council, if after the alteration of the 
lines had been carried out, the system were found to be a failure. There 
was another point in connection with the system proposed, namely, that it 
would involve the placing in the streets of rails with a slot varying from 
Bin. to gin. wide, which might cause accidents to the ordinary vehicles 
using the roads. It appeared so doubtful whether the system would prove 
successful that they ventured to think that the anticipation that by its 
adoption the leasing syndicate would be in a position to pay a rent equal to 
the present net earnings of the lines was somewhat sanguine. They there- 
fore recommended that no arrangementa should be entered into with the 
Syndicate with reference to the tramways in the county of London. 

Mr. WESTACOTT (Chairman of the Committee) asked permission to 
postpone the matter for a fortnight, and this was agreed to. 

The same Committee reported having received a letter from the North 
Metropolitan Tramways Company stating that under an arrangement 
between the Directors of that Company and those of the London Street 
Tramways Company the Council were asked if they were prepared to con- 
sider a proposal for the immediate sale to the Council of the two com- 
panies within the county, and for a subsequent lease to the first-named 
Company, the Companies to sell the lines for £457,000 to which had 
to be added the £101,788 already paid by the Council for parts of the 
line now leased to the Company. In the opinion of the Committee the 
purchase of the line at £10,000 a mile would be a favourable transaction 
to the Council, and put an eud to all disputes and litigation. The Com- 
pany were willing to lease the lines for 14 years, and pay a fixed rent of 
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£45,000. The Companies' representatives stated that if the Council should 
consider that some form of electric traction should be adopted the Com- 
pany will be prepared either to carry out the necessary works on terms to 
be arranged, or, should the Council itself execute the works, to pay either 
a fixed rent or & share of the extra profits which might be derived from 
the use of such traction. The Committee recommended that the Council 
should enter into a provisional agreement for the purchase of the pro- 
perty of the two Companies, and for the subsequent lease to the North 
Metropolitan Tramways Company on the terms set forth in an accompany- 
ing agreement. The clause in the agreement relating to electrical traction 
was as follows: —'* Not to use, except with the consent of the Council in 
writing, other than animal power upon any of the lines included in the 
lease ; provided that if the Council shall hereafter consider that the 
adoption of electric or other mechanical power is advisable, the Company 
or the Council, at the option of the latter, shall carry out the necessary 
works on terms of payment by the Company of a fixed rent on the expen- 
diture, and either with or without a share of extra profit derived from 
the use of electric or other traction, or otherwise as may be agreed." 

Mr. WESTACOTT asked that this report might also be postponed for a 
fortnight. Agreed to. 


Estimated Expenditure on Electrical Works. 


Amongst the other estimates of expenditure for 1896-97 the Highways 
Committee reported that they would require £1,538 for expenses in acting 
otherwise than as local authorities under the Electric Lighting Acts and 
Orders, towards which it was estimated that they would receive £500 for 
electric meter testing fees. The estimated expense showed an increase of 
£275, and fees £300. For the purposes of the London Overhead Wires Act 
of 1891 it was estimated that £550 would be required, and for the cost of 
inspection and maintenance of subways £765, of which amount £700 was 
estimated to be recoverable from companies using such subways. 

Mr. WALTER EMDEN asked when the motion with regard to subways 
referred to the Highways Committee (and reported at the time in The 
Electrician) would be considered, for at present they had heard nothing of it. 

Mr. WESTACOTT replied that a joint committee which had been formed 
would, he believed, discuss the matter at their next meeting.—The state- 
ments were agreed to. 


Lighting of the Thames Embankment. 

On the question of voting £10,555 for the maintenance of the Victoria, 
Albert and Chelsea Embankments, 

Mr. DICKINSON asked what had been done with the £1,000 voted for 
the purposes of electric lighting. 

Mr. WESTACOTT said the Council applied for an Act of Parliament to 
put an electric lighting station on the Thames Embankment for the light- 
ing of the embankment and bridges. The question as to whether that 
should be done or not had been before the Council on many occasions. 
Some time ago the Conimittee agreed to do it, but the Council referred 
the matter back. "The whole matter would be considered by the Com- 
mittee at their next meeting, and then it was for the Council to say when 
the Committee reported if they should go into the expenditure or not. 

Lieut.-Col. FORD said that under an Act of Parliament which they got 
seven years ago the Council were empowered to light Westminster and 
Waterloo Bridges by electricity, and he would like to know if that matter 
was being considered. 

Mr. WESTACOTT replied that the matter would be considered by the 
Committee at its next or following meeting. 


Fire Alurms and. Telephones. 


The Fire Brigade Committee estimated that £8,750 would be required 
in the coming year for the telephone (about 120) and electric fire alarms 
(about 580). This showed an increase of £750. It was further eatimated 
that £500 would be required for electric bell work at the stations. 


CORRESPONDENCE. 


— — 
CURRENT MEASUREMENT BY MEANS OF 
STANDARD RESISTANCES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I notice in your issue of the Ist inst., an article 
by Mr. W. C. Fisher on the measurement of current by 
means of a standard resistance and a determination of poten- 
tial difference. It is interesting to note that such resistances 
were used by Dr. Hopkinson in 1879 for this purpose (see his 
book on ** Dynamo Machinery,” p. 15), and to my knowledge 
Messrs. Siemens Bros. were using them in the form of 
plates for central station work in 1889; but the method is 
much older than either of these dates, and is, I believe, due to 
Poggendorff. During the last five years I have impressed 
upon the students in this laboratory what was already well 
known, viz., the importance of current-flow in such resistances, 
illustrating my remarks by the curves as shown in Fig. 86 of Mr. 
Fisher's article, which were obtained in this laboratory in 
1891 on a plate measuring 26in. by Sin. and 3:5. thick.— 
Yours &o., E. Wirnsow. 


Siemens' Laboratory, King's College, W.C. 
May, 4, 1896 


TO THE EDITOR OF THE ELECTRICIAN, 


Sin: In reply to Mr. Wilson's letter, proof of which you 
have kindly sent me, I have only to say that whether the 
method of measuring current by means of the fall of potential 
over a standard resistance is due to Poggendorff, or is anterior 
to that gentleman, I do not know ; he is usually credited with 
it, and as I do not recollect ever having seen any contradiction 
I presume the statement is correct. By stating that Messrs. 
Crompton were the first makers of large standards-—that is to 
say, having a current capacity of 1,500-2,000 amperes—I did 
not for one instant intend to advance their claim as originators ; 
on the contrary, the context proves otherwise, and the state- 
ment, such as it is, is, of coursé, open to correction. With 
reference to the Jast paragraph, I can only say that the poten- 
tial curves shown in Fig. 86 formed the concluding portion of 
the investigations, and were completed, I believe, before or 
about the commencement of the period of time mentioned, and 
up to the present the writer was utterly unaware that similar 
curves were in the possession of Mr. Wilson, or that he had 
investigated, or even advocated, the use of such standards.— 
Yours, &c., | WM. Fisner. 


Crompton Laboratory, Thriplands, Kensington-court, 
London, W., May 6, 1896. 


LEGAL INTELLIGENCE. 


— — 


Electric Construction Corporation v. South Staffordshire 
Tramways Company. 


The further hearing of this case (fully reported in last issue) was duly 
resumed on Friday last before Mr. Justice Romer. 

At the close of the evidence for the defence, 

Mr. EVE decided not to call rebutting evidence, as Sir F. Lockwood said 
he limited that part of the case affecting the evidence of Mr. Thomas 
Parker to the evidence of Mr. Courtenay. 

Sir F. LOCKWOOD said that whatever view might be taken on the 
maiu features of the case, it was one that required thorough investigation. 
The two men Ebbsmith and Wain had admittedly conspired together to 
defraud the South Staffordshire Company, and that being so the whole 
thing must be looked at with suspicion. It seemed to him a most extra- 
ordinary thing that any company could have been found to accept а con- 
tract such as the one in question. 

His LORDSHIP said he should like to ask what Mr. Wain's object could 
have been in entering into a contract which he must have known would 
mean bankruptcy to the Company. | 

Sir F. LOCKWOOD pointed out that at this time (1891 and 1892) Wain 
was absolutely at the mercy of Ebbsmith. 

His LORDSHIP said he should doubt whether Wain was so absolutely 
at the mercy of Mr. Ebbamith as to do an injury to a Company out of 
which he was to get no benefit for himself. 

Sir F. LOCKWOOD said that in this particular case they had conduct 
that was absolutely inexplicable otherwise than by accepting the explana- 
tion he had. In conclusion, he submitted that they had here a contract 
impossible of performance. The evidence as to that was in the hands of 
those who had accepted it. "They accepted it with their eyes open, 
and they agreed to obligations that were most extraordinary. The question 
which should be asked in this case was, would it have been possible for 
such & contract to have been entered into by the South Staffordshire 
Company unless that Company had been betrayed! The answer to that 
was, No. Не contended that it was a fraudulent contract brought about 
by fraudulent means, and whether the Directors of the plaintiff Company 
knew it or not they were not on their guard, and did not make inquiries, 
and therefore they could not take the benefit of the frauds of their agent. 

In replying on the whole case Mr. EVE said that the real point and 
practically the only one, was that the contract was brought about by а 
chain of fraud, and was so tainted with fraud that it could not stand. 

Mr. OSWALD, Q.C., said there remained the question of penalty and its 
being ultra vires under the Act of Parliament, and mentioned certain cases 
on which the defendants relied on those points. 

Mr. EVE said that on the question of ultra vires he should rely on the 
case of the Attorney-General v. the Great Eastern. On the question 
whether the contract was tainted with fraud, he submitted that the 
evidence did not support any such contention, for up to the end of 1 
there was no suspicion that the men with whom the Company were dealing 
were not only perfectly honest, but these men were at the very head of 
their profession, and it was not until just before the trial of these men 
this year that the details of the frauds were discovered. It was said that 
the terms of the purchase were onerous. 

His LORDSHIP said that it was first said it was not their interest to 
have electricity at all. 

Mr. EVE replied that his 
evidence. 

His LORDSHIP said that the first point was that, being in want of 
money, the plaintiff Company must be taken to have known that the 
defendant- Company could not have performed the contract. 


Lordship would be guided in that by the 
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Mr. EVE pointed out that the defendant Company had obtained power 
to provide electricity, and having the power they set to work to find a Com- 
pany to supply the motive power, and when the plaintiff Company entered 
into the contract they knew the Company could not purchase for cash, and it 
was under these circumstances that the contract was made both a working 
and financial one. He submitted that, taking everything into considera- 
tion, it was not a case in which the plaintiff Company should be so far put 
upon inquiry that they would impute fraud. If that was disposed of, then 
the question whether it was an onerous contract was not before the Court. 
He submitted that the charge of fraud had not been proved. The onus of 
proof rested with the defendants in this case, and though they had properly 
raised every conceivable suggestion against those who had acted dis- 
honourably to them, they had not brought home to the Corporation any 
knowledge of or responsibility for those acts. He asked, therefore, for a 
declaration that the contract was binding on the defendant Company, that 
an account be directed on that footing, and that the counterclaim be dis- 
missed with costs. | 

His LORDSHIP intimated that he should reserve judgment. 


Goodman v. Smith. 


The importance of a clear understanding at the start was shown in ап 
action at the Westminster County Court on Wednesday, in which the 
plaintiff, a dealer in electrical appliances, sought to recover payment of an 
account of £14. 10s. in respect of electrical fittings supplied to the order 
of defendant. The plaintiff was called and said the defendant ordered the 
goods in question quite in the ordinary way, and never said a word about 
their being for a third party until payment of the account was pressed for. 
There was no foundation for the suggestion that he stated that he was 
acting as the agent of a Mr. Hooper, and had he done so the goods would 
not have been supplied on credit. For the defence Mr. William Smith was 
. called and said be had previously done business with the plaintiff on his 
own account, and had always paid him for the goods supplied ; but in this 
particular instance he distinctly told the plaintiff that he was giving the 
order on behalf of a man of the name of Hooper, who was well known to 
him. In giving judgment his Honour said it жаз а question of oath against 
oath, and he was not prepared to say that either party was saying anything 
which they knew to be false. At the same time he was not satisfied that 
the defendant made it clear that he was giving the order in the capacity 
of agent for a third party, and therefore judgment would be for the plaintiff 
for the amount claimed, with costs. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


SPECIAL NOTIOE—The 1896 (fourteenth annual) edition of 
“THB ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78. 6d., post free 8s. 3d. abroad 9s. The book is greatly enlarged, 
is quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Flect- 
strect, London :— 


“THE ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D.Sc., F.R.S. The New EDITION is Now KEapy. Price 
128. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 


LABORATORY NoTES AND Forms.—With the above title, we have ready 
a set of 40 Elementary and Advanced Exercises for use in Electrical 
Engineering classes. ese have been prepared by Dr. J. A. Fleming 
апа will found of great service to Teachers, Demonstrators, an 
Students. The object of this series is the saving of the time of the teacher 
and his aenstants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three 1s. nett ; er the set of Twenty Elementary (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had. price 1s. each, A full 
prospectus sent post free. 

‘Tue Work oF Невт2.”—Ву Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. 

% ELEOTRIO LAMPS AND ELEorRIO LiaHTING," by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is now ready. The book is handsomely bound. 
and full of original illustrations, designs, initiala, &o. Price 7s. 6d., post 
free. Prospectus post free. 

* Етгкотвіо Morivx PowrR.“ — A new work, by Mr. Albion T. Snell 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 

rposes, in which the author had much experience. The book is well 
printed, on good pe r, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 11s. ). 


"ELROTRIOAL ENGINEERING FoRMULa,” а pooket-book by Messrs, W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 7s. 9d. 
(abroad 8s.) А че paper edition with wide margins сап be supplied, 
price post free 13e. (abroad 13s, 6d.). Prospectus on application 
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. “Daum ARMATURES AND CoMMUTATORS. "—By Mr. F. MartenWeymouth 
is also ready ; price 7s. 6d. (abroad 8s.). Prospectus on application. 

‘Tue INCANDESCENT LAMP AND ITS MANUFACTURE."—This book: 
written by Mr. Gilbert S. Ram, is now ready ; price 7s. 6d. (abroad 8s.). 
Prospeotus on application. 

" PRACTICAL Nores FoR ELEOTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly ара H. D. Wilkinson, price 6s. 6d., post free. | 

TRE Авт or ELECTROLYTIO SEPARATION OF METALe.”—A second issue 
of Dr. Gore’s book is now ready, price 10e. 6d. post free. 


“ ELEcTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 


** ARMATURE WINDINGS OF ELkcrRIC MacuiNEs."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, arid is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables. 30+., post free. 


** COMPREHENSIVE INTERNATIONAL WIRE TABLES ron ELECTRIC Con 
ростовв.”— By W. S. Boult, price 5s., post free. 


“SUBMARINE CaBLE-LAYING AND Reparrinc.”—By Н. D. Wilkinson, 
E n &c., fully illustrated; price 12s. €d. Will be ready first week 
in June. 


TENDERS INVITED.—The vestry of Hammersmith require tenders 
for (a) supplying and laying high-pressure and low-pressure cables 
and pipes, (b) supplying and erecting arc lamps and lamp posts, (9 
supplying and erecting transformers and sub-station equipment, (d 
supplying and erecting a б-ќоп overhead travelling crane. 
Specifications, &c., can be obtained of Mr. A. Н. Preece, 39, 

ictoria-street, London, S. W., and tenders must be delivered at 
the vestry offices, 57, Fulham Palace-road, Hammersmith, by noon 
of Wednesday, May 27th. Mr. W. P. Cockburn is vestry clerk. 
Some further information was given in our advertisement columns 
last week, and will appear in next issue. 


—— ——— The Bray Town Council invite tenders for the supply 
and delivery of a 75-kilowatt steam alternator, a 200 н.р. Lancashire 
boiler, a 100 н.р. vertical high-speed engine, a fuel economiser, feed 
pump, &c. Tenders to Mr. P. MacDonnell, Town Hall, Bray, by 
the 18th inst. 


—— ——— The Municipal Authorities of Medina de Rioseco 
(Valladolid) invite tenders for the concession for the electric lighting 
of the town for 20 years. "Tenders to El Ayuntamiento de Medina 
de Rioseco (Valladolid), Spain. 

—— The General Direction of the Bulgarian Posts and 
Telegraphs require tenders for the supply of a quantity of porcelain 
insulators, bronze and iron wire and iron hooks, of a total value 
of about £6,130. Tenders to the Direction, at Sofia, by the 13th 
inst. 

The Municipal Authorities of Penaranda de Draca- 
monte require tenders for the concession for the electric lighting of 
the town for 15 years. Tenders to El Secretario del Ayuntamiento, 
Penaranda de Bracamonte, Spain, by the 28th inst. 

————-— The General Direction of the Roumanian Posts and 
Telegraphs, Bucharest, invite tenders for the supply of 211 tons of 
copper and bronze wire. "Tenders by the 15th inst. 

———— The Municipal Authorities of Voghera invite tenders 

for the concession for the electric lighting of the town on the 
expiration of the present gas concession (1898). Particulars from 
L'Amministrazione Communale, Voghera, Italy. 
The Secretary of State for India invites tenders for 
iron telegraph posts. Tenders to the Director-General of Stores 
(Mr. J. Parkor), India Office, Whitehall, S. W., by 2 p.m., on the 
19th inst. 


Tenders are required for the lighting of the City of 
Bucharest for five years. Tenders must be sent in to the Town 
Council by June 24th. 

——— The Great Eastern Railway Company require tenders 
for the supply of various stores, including telegraph materials, 
india-rubber, &c. Tenders to the Secretary, Liverpool-street Ter- 
minus, E.C., by 10 a.m. of the 14th inst. 


The Oldham Town Council require tenders for the 
supply of a Lancashire boiler 28ft. long by 74. diameter, to work 
at а pressure of 125lb. "Tenders to Mr. A. Andrew, Gas and Water 
Offices, Oldham, by the 12th inst. 

Tenders are invited for the installation of the electric 
light at ** Woodlands," Gisburn (Lancs.), for Mr. C. J. Massey, 
J.P. Specifications from Mr. C. Parsons, architect, 9, Grimshaw- 
Street, Burnley. 

——- Tenders are required by the Portsea Guardians for the 
wiring of part of the workhouse for the electric light. "Tenders to 
the Clerk (Mr. S. R. Ellis), Guardians' Offices, Portsmouth, by the 
15th inst. 

TENDERS AccEPTED.—The Derby Town Council have ordered 
two further transformers from Messers. Siemens Bros. and Co., 
at £268, and a 1} н.р. motor for coal hauling at £32. The tender 
of the British Insulated Wire Company for the supply of cables, 
junction boxes and jointing at £2,185, has also been accepted. 
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TENDERS ÁCCEPTED.— The Hammersmith Vestry have accepted 
the tender of Messrs. S. Z. do Ferranti (Limited) for the supply 
of three rectifiers for £1,044. 15s. ў 


| The Shoreditch Vestry have accepted the following 
tenders for the supply of electrical plant and machinery for their 
electricity station: Section A, steam engines (Willans type) and 
dynamos, Electric Constru:tion Company (£14,879); Section B, 
steam and exhaust pipes, boiler pumps and cast-iron work, Thames 
lronworks Company (£4,500); Section C, motor transformers 
and sub-station apparatus, Electric Construction Company (£2,890) ; 
Section D, battery of accumulators, Pritchetts and Gold (£610). 


The tender of Messrs. Benham and Sons (Limited) has 
been accepted by the Metropolitan Asylums Board for steam-piping 
work at the Brook Fever Hospital. The amount of the tender is 
£1,200. 


Twenty-five tenders were received for the supply and 
erection of generating plant, &c., for the lighting at Ferniehurst, 
Baildon (Shipley Station) ranging from £630 to £1,461. The 
work has been let out in three sections to different contractors. 

—— — The Great Grimsby Town Council have ordered а 
dvnamo from Messrs. P. R. Jackson and Co. for lighting the Town 
Hall for £145. 10s. 


TENpERS RECEIVED.— For putting down electric light installations 
(including four steam engines, four dynamos, 174 arc lamps, &c.) 
at the Elberfeld and Barmen railway stations, tenders were sub- 
mitted by German firms exclusively as under (in marks) :— 


Union Elektricitäts Gesellschaft Q œok 124,683 
Siemens and Halske ................................. nene 121,225 
Körting Gebrüder а satira oye tat tu rta mé EE d авала 116,000 
Edward Нега: зион ылара 114,126 
Reinen 8 105,596 
Allgemeine Elektricitiits Gesellschaft ..... .................. 104,015 
M. Schorch and Co. _........... eese ehe hens 100,181 
Naglo Geber; анана ERE 97,988 
L Brandes. oer va nna c 8 96,142 
Lahmeyer and Cod.. b trae 8 85 90,115 
Sebüekert and sa veris ed oe айыы 88,848 
Eggersmann and Lanlßchnn . eene 88,841 
Helios Company.. .. ... —— —— m оса 86,920 


The above was for Lot 1 (Elberfeld-Döppersberg station), and the 
list shows that the same differences between the highest and 
lowest tendera prevail in Germany as here. For Lot 2 (Barmen- 
Rittershausen station) the difference was not so marked highest 
89, 922, against 61, 202 marks = 28,718. 


— The Hampstead Vestry have received tenders from the 
following firms for the supp'y and erection at the electricity 
supply station of steam alternator, switchboard, &c. The tenders 
are under consideration :—Babcock and Wilcox, Wm. Boby, 
Brush Company, Crompton and Co., Davey, Paxman and Co. ; 
Easton, Anderson and Goolden, S. Z. de Ferranti, W. J. Fraser 
and Co., K. and H. Lupton, C. A. Parsons and Co., J. Penn 
and Sons, Siemens Bros. and Co., J. E. and S. Spencer, and 
Wright's Patent Heater Condenser Company. | 

WESTINGHOUSE ENGINES FOR SALE. — Àn important list of engines 
for s3le by the Metropolitan Electric Supply Company will be found 
in our advertisement columns, including engines of 320 r.H.r., 
250 r.H.P., and 85 1. H. P., all fitted with variable expansion gear 
controlled by fly wheel governors. 


APPOINTMENT VACANT.—The Governors of the People's Palace 
require a professor of physics. Salary £150 per annum, with a 
capitation fee. Applications to People’s Palace, London, E., by 
3186 inst. | 

DIssoLUTIONS OF PARTNERSHIP. —-Messrs. Frank Catt and Herbert 
Ellis Hall, electrical engineers, New Wharf, Tonbridge, Kent, have 
dissolved partnership. 


——— — The partnership business hitherto carried on under the 
style of Alfred Arculus and Co., electric light globe and shade 
makers, Birmingham, has been dissolved. 

New Firm.—Mr. J. Hermann Field has joined Mr. F. Н, 
Taylor, late of 17, Ironmonger-lane, London, E.C., and the firm 
have taken offices at 14, Victoria-street. Westminster, S.W. Both 
gentlemen have been engaged for many years in electric light and 
ота a Mr. Taylor in London and Mr. Field in Ireland and 
Scotland. 


Business CnANGES.— An amalgamation has been effected between 
the Nalder and Harrison Construction Syndicate (Limited) and 
Swiuburne and Co. (Limited). For the purposes of this amalgama- 
tion it has been found advisable to dissolve the Syndicate, and the 
amalgamated businesses will in future be carried on as a private 
firm under the title of Messrs. Nalder and Hilton, who have pur- 
chased the two businesses. This arrangement is to date from 
March Ist, 1896, and a special resolution for the above-mentioned 
voluntary liquidation of the Syndicate has been passed. It is 
anticipated that the combination of interests and the concentration 
of the business will be of advantage to the firm and to their 
numerous clients, 


LiquipatTion.—It has been decided to wind up the Tramways 
Electrical Traction Company (Limited) voluntarily, and Mr. J. 
Barber Glenn, 7, Poultry, E.C., has been appointed liquidator. 


FAiLURES. —Charles Alfred Fletcher, described as an electrician, 
late ** victualler," of Ashton-under-Lyne, has filed a deed of regis- 
tration with his creditors. 


Тнк Horet Crcir.—In connection with the opening of this 
hotel, we are informed that upwards of 6,000 electric lights have 
been fitted, together with telephones, and an electric system of 
ventilation, under the supervision of Mr. Morgan William, C.E., 
of 39, Victoria-street, S. W. Current is taken from the mains of 
the Charing Cross and Strand Company until a separate plant is 
erected under the supervision of Mr. R. Hammond. The electric 
fans, which are placed in the dining, smoking, coffee and billiard 
rooms, are of the Blackman Company's make. Those in the dining 
room are capable of dealing with pened 1,000,000 cubic feet of air 
per hour, and those in the coffee and billiard rooms about half a 
million feet in each case. The lavatories are similarly ventilated. 


DovrroN CoNpurr System.—It has been decided to employ 
Doulton conduits for the entire system of mains at Shoreditch 
(London) and Leyton (Essex), the work of laying in both cases 
having been commenced by the contractors. 

Paice Lists WANTED.—Messrs. Swete and Baker, electrical 
engineers, Johannesburg, notify in our advertisement columns that 
they wish to receive price lists of electrical plant, apparatus and 
fittings. 

An AMERICAN SuNBEAM.—The ‘‘Sunbeam” Incandescent Lamp 
Company of Chicago, who are the makers of a large variety of 
incandescent lamps for various purposes, are making a speciality of 
their 20-watt 4 c.p. lamp, which is made for voltages from 50 to 


| 120. The advantage of this choice of voltage is that several lamps 


may be grouped in series on distributing mains of any pressure and 
controlled by one switch. This is a useful arrangement where the 
lights are required to be in groups, as in shops and other business 
interiors, and especially where they are employed for decorative 
purposes. Another out of many uses for this style of lamp is 
found in illuminated advertising signs. 

Тнк ENGINEERING MaGcaziNE."—The contents of the May 
number of this excellent magazine are of the usual varied and 
interesting character, and include :—*‘ The Present Value and 
Purchasing Power of Gold," by Н. M. Chance; Quackery in 
Engineering Education," by Edgar Kidwell ; ‘‘The Vast Import- 
ance of the Coke Industry,” by John Fulton ; ‘‘ Development of 
Electric Lighting Engines,” by H. Lindley ; ‘‘ Are British Railroad 
Stocks Good Investments,” by Thos. F. Woodlock ; ‘‘ Electricity 
and the Horseless Carriage Problem,” by Wm. Baxter, jun. ; 
** Points in the Selection of Steam Engines," by W. H. Wakeman ; 
* Modern Machine Shop Economics," by Horace L. Arnold; 
„Minor Mineral Products of the United States, by David T. Day; 
“ Restraints upon the Practice of Architecture, by John Beverley 
Robinson. The usual exhaustive review of the world's Press is 
also given. This number, as well as all the back numbers, may be 
obtained at the offices of the European Edition, 1; 2 and 3, Salis- 
bury Court, Fleet-street, London. 


Exports OF ELECTRICAL APPARATUS AND MATERIAL.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from April 29th to 
May bth, with the ports of destination :— 

Aryentina—Buencs Ayres, 8547. Australasia— Adelaide, £1,210 ; 
Brisbane, £6; Melbourne, £256; Newcastle, £5,455 (Electric Mining 
Machinery); Sydney, £367. Belgium — Antwerp, £20; Brussels, £384. 
Canary Jslands—Teneriffe, £9. Ceylon—Colombo, £66. Den mar. 
Copenhagen, £1,771. France—Paris, £643. Holland—Amaterdam, £350 ; 
Rotterdam, £28. India— Bombay, £47 ; Calcutta, £178. Рипата, £261. 
Portugal—Lisbon, £32. Russia—Odessa, 8333. St. Helena, £4, South 
Africa—Cape Town, £730 ; Durban, £134. Straits Settlements—Penang, 
£24 ; Singapore, £56. Sweden—Stockholm, £12. Uruquay—Monte Video, 
£46. 
Foreign-Made Electrical Apparatus and Material. Foreign 
made goods have been exported from this country, as follows :— 

Argentina Buenos Ayres, £55. Australasia —Brisbane, £80. 

Exports oF TELEGRAPHIC WiRE, &c.—The Board of Trade 
returns show that the exports of telegraph'c wire and apparatus 
connected therewith, for the month of April, were £23,066, against 
£35,544 in April, 1895, and £186,739 in April, 1894. For the four 
months of 1896, the exports have been of the value of £211,368, 
against £99,746 in the corresponding period of 1895, and £452,018 
for 1894, 

TRAMWAY REQUISITES.— We have received a copy of a paper on 
“ Self-acting Rain-proof Seats and Signal Bells for the Outside of 
Tramway Cars and Omnibuses" by Mr. О. Challenger, the traftic 
manager of the Bristol Tramways and Carriage Company. Every- 
thing bearing on tramway equipment has an interest at the present 
time, and Mr. Challenger's paper will therefore be appreciated. 
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NorES on ALuMiNIUM.— [he British Aluminium Company 
(Limited) have recently issued a handy pamphlet entitled Notes 
on Aluminium and its Alloys." The contents comprise a brief 
history of the development of the aluminium industry, some useful 
notes on the properties of the metal, descriptions of the processes 
of melting, casting, forging, rolling and other treatment in working 
the metal into its finished shape, and a number of useful tables. 
As the treatment of this the newest of commercial metals is in 
many respects of & special character, metal workers and others 
might derive useful information by a perusal of this pamphlet. 

WiLLING's Press Guipz.—The extremely useful and compact 
British and Irish Press Guide, issued by Messrs. Willing, of 
162, Piccadilly, and 125, Strand, London, is just published, and 
will be found as replete as ever with condensed information of 
service to those who have occasion to consult such publications. 
Much more ambitious and less accurate *' Press Guides " are issued 
than the shilling book of Messrs. Willing. 

‘t ANUARIO DE LA MiNERIA, METALURGIA Y ELECTRICIDAD DE 
Espana.”—We have received a copy of the 1896 issue of this 
Anuario, now in its third year of publication. To those having 
business connections with Spain, and to exporters of mining and 
electrical machinéry, the work cannot fail to be of assistance. 
Naturally the greater part of the book is devoted to mining matters. 
Government Departments (Agriculture, Interior and Marine), and 
their chief officials, mining undertakings and their engineers, com- 
mercial treaties, tariffs, railway charges, &c., are included in the 
book. The work has been carefully revised by Don Román Oriol, 
Professor of the Madrid School of Mines, and is issued by the 
Rerista Minera, Metalurgia y Electricidad. 


‘t CASSIER'S MAdazixk. — The May number of this magazine 
contains articles on Electric Power from the Montmorency Falls 
in Canada," by C. C. Chesney ; Au Historical Electric Central 
Station," by John W. Lieb, jun.; Cooling System for Con- 
densing Water," **Power Distribution in the Cylinders of Compound 
and Triple-Expansion Eogines," ** Fire Boats," ** American Naval 
Engineers, their Rank and Title, E:onomies in the Foundry," 
and The Washing of Gold Placers in South America." 


ABERDEEN.—The report on the extension of the electricity works 
recently presented by the Electrical Committee has been considered 
by the Council, and it has been decided to make certain extensions 
at the station at an estimated cost of £4,500. It has further been 
decided to put in two new boilers, with feed-water heater and feed 
pumps, at an outlay of £3,000. Some small extensions of the 
electric light mains were also agreed upon at a cost of £580. The 

uestion of extending the mains to tha West End and to the 
rbour District was deferred. 

Bancor.—The Board of Trade having decided not to sanction 
the Council's applicition for an electric lighting lisenc3, a Pro- 
visional Order is to be applied for. | 

Batu.—Prof. A. B. W. Kennedy, who was recently appointed 
to value the works and mains of the City of Bath Electric Lighting 
and Engineering Company, has now presented his report, which 
states that, with the exception of the arc lamps and pillars, the 
whole of the buildings, plant and mains are in excellent working 
order. The Company has spent £38,359 on land, buildings, plant 
and mains, and it had been suggested that the Corporation should 
offer £15,000 for these. "The site is described as an excellent one, 
capable of easily carrying additional direct-driven plant which 
would double the present capacity of the station. As to the plant, 
although this is not of the newest type, it has been kept in admi- 
rable order and condition by Mr. Metzger, the Company's engineer. 
Summing up, Prof. Kennedy considera that the proper sum to be 
paid by the Corporation for the buildings, plant, mains, &c., is 
£24,533, leaving for separate consideration the question of the arc 
lighting pu with lamps and lamp-posts. The Corporation’s 

visers had strongly objected to the arc lighting as it stood, and 
he had no doubt a considerable amount of the feeling against it had 
been caused by the excessive distance between the lamps, and that 
if the same lamps were used at half the distance apart, as they 
ought to be, the lighting would be more satisfactory. On the other 
hand, there had been a number of serious failures of the arc light- 
ing, and in practically every case it had been proved that this was 
due to causes connected with the defective construction of the 
lamp-posts or their connections. The actual design of the lamp- 
post had been chosen by the Corporation, but he considered them 
so defective that he was bound to decide that they were entirely 
obsolete and unsuitable, and therefore he could put no value upon 
them. The Electric Lighting Committee have decided to recommend 
the purchase of the Company’s undertaking on the basis of the 
figures in the report. In case the Corporation should also decide 
to take over the arc lighting plant, Prof. Kennedy stated that his 
valuation will be increased by £1,954, in which figure no value is 
placed upon the lamp-posts. The report and Committee's recom- 
mendation were considered by the Urban Sanitary Authority at 
their meeting yesterday. 


BELTASTr.— In moving the adoption of the minutes of the Electric 
Light Committee at the last meeting of the City Council, Councillor 
Andrews said that his Committee had under consideration the ques- 
tion of the erection of a steam generating station so that they might 
be in a position to supply electric current to the whole of the city, 
and they hoped to lay a report before the Council on June 1st. 
They would, however, be compelled to ask the Corporation for land, 
or for money to purchase land, to serve as a site for the new station. 


BoLrox.— The Joint Committee of the Streets and Electric 
Lighting Committees have decided to recommend the introduction 
of electric traction on the local tramways, that the overhead system 
be adopted, and that the lessees of the tramways be invited to 
confer with the Committee as to commencing the adoption of the 
system. 

BRISTOL.— The report recently presented by the Electric Lighting 
Committee on the question of extensions was considered by the 
City Conncil on Friday last. An abstract of the Committee's 
recommendations was given in our issue of the 24th ult. The 
Chairman (Mr. Pearson) moved the adoption of the report, and 
referred to the difficulties they had at first encountered, but the 
conveniences of the present station far outweighed the initial 
difficulty they had in piling the site, and justified the heavy 
expenditure they were thenc alled upon to incur, and he was satisfied 
that no blunder had been made. e had no hesitation in asking 
the Council to go on with the works on that site, which would 
involve an ultimate but not an immediate expenditure of £75,000. 
The result would be that, whereas with the original station the 
cost per lamp was about £3, with the suggested increase the 
cost would only be about £1. 16s. When the proposed works 
were completed the available power would be equal to about 
5,000 m.r. The number of lamps connected in March, 1894, 
was 9,750 ; in March 1895, 16,362 ; and in March, 1896, 29,210. 
During the last half year, after paying expenses and interest on the 
sinking fund, there was a profit of about £1,500, which they 


proposed to utilise for making good the deficiency that would 


arise during the current half-year, the period of their lightest 
load. They had every reason to anticipate that the revenue for 
the year ending September next would be not much under 
£12,200. "Therefore, he felt justified in saying that they were 
not costing the city anything this year, and he believed that the 
future demand upon the rates (if any) would be very trifling. 
It was proposed. to spend £5,000 during the year on buildings, 
and in 1897 £3,000 more, and £11,500 on additional machinery. 
In 1898 they contemplated spending a further sum of £8,000 to 
complete their buildings, and about £7,600 for further machinery; 
and iu 1899 a further expenditure for equipment of about £5,700 
would be necessary. A sum of £16,000 would be required to 
carry out the extensions of mains in streets which the Committee 
had in their minds at the moment, but it was not intended that 
the whole of this money should be spent straight off. £4,000 
has been set aside for contingencies, and £8,000 for house con- 
nections, the entire aggregate being £74,000 odd. Tho report 
did not deal with the arc lights, as the Committee were not 
directly responsible for the city lighting; but Mr. Pearson said 
if the lamps were doubled or trebled it would be à very small 
matter for the Committee. He would, however, remind the 
public that they could not expect a street magnificently lighted with 
the electric light for the same price as they would get the darkness 
rendered visible, which was the usual accompaniment of gas, 
although candle for candle electricity was infinitely cheaper than gas. 
In the discussion which ensued various members put in pleas for 
the extension of the mains to particular thoroughfares, and one or 
two councillors dealt with the tramway question. In reply, Mr. 
Pearson said he had no ambition to see Bristol lighted with 
incandescent electric lamps, which he considered did not do justice 
to the electric light in the streets. As to the Tramway Company 
he had no desire to anticipate a report which they would be called 
upon to consider later on, but the Committee were able to supply 
& large amount of current for motive power if required. The 
report was adopted. | T 

BunNHaAM (EssEX).—A scheme for the electric lighting of this 
village has been submitted to the Parish Council by Messrs. Don- 
nison and Co. A meeting of ratepayers is to be held to discuss the 
matter. 

Bory Sr. EpMUNDs.—The National Telephone Company have 
decided to establish a telephone exchange in this town. 


CANTERBURY.—The Town Council have decided to establish an 
electricity supply station and to apply to the Local Government 
Board for sanction to borrow £20,000 for that purpose. Electric 
light will be introduced into the cathedral as soon as current is 
available. Mr. R. Hammond has been appointed consulting 
engineer to tlie Committee. 


CENTRAL LONDON ELECTRIC RALILwWwAV.— The contractors for the 
construction of this railway (the Electric Traction Company, 
Limited) have let the sub-contracts for the construction {of the 
various tunnels, and it is stated that work will be commenced on 
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all the sections early in July next, and be completed about October, 
1897. ` 


CHELMSFORD.—At the last meeting of the Town Council the 


minutes of the Lighting Committee stated that they had considered 


the offer of the Chelmsford Electric Lighting Company to sell their 
undertaking, including the Provisional Order, works, machinery 
mains, &c., for £34,828, but were unable to make any recommen- 
dation on the matter without the advice of an expert, and asked 
for the assistance of a consulting engineer to advise thom. The 
whole question is shortly to be considered by the Council in Com- 
mittee. A contract has been entered into with the Company for 
lighting the town for five years upon the same terms as heretofore, 


viz., £20. 10s. per arc and £2. 6s. 10d. per incandescent lamp per 
&nnum. . 


CorcaEsTER.— The Town Council have selected a site for their 
electricity works, and tenders have been invited for the supply of 
the necessary plant from the Brush Company, Messrs. Christy 
Bros., Crompton and Co., Messrs. Siemens Bros. and Co., John 
Fowler and Co., and C. A. Parsons and Co. 


Country HOUSE LicHrinc.—Messrs. Drake and Gorham have 
recently secured contracts for the electric lighting of Woolton ” 
for Capt. Wingfield, Stratford, and also for fitting-up Mr. Frank 
DBarlow's county house at Lynchmere. 

Croypon.—The County Council intend to apply to the Local 
Government Board for sanction to borrow a further sum of £5,000 
for electric lighting purposes. 

Drrsy.—The Local Government Board have declined to sanction 
the Council's application to borrow, amongst other sums, £419 for 
costs incurred in obtaining their Provisional Order. 


Dover. — At the next meeting of the Town Council Mr. Fry will 
move that a sub-committee be appointed to visit Rouen for the 
purpose of inspecting and reporting upon the electric traction 
system employed on the tramways of that city. Several members 


of the Council are anxious that the town should possess efficient. 


tramways, and are favourably disposed towards the overhead electric 
traction system. 


ExETER.— The Board of Trade have revoked the Exeter Electric 
Light Company's Provisional Order. E 


EXHIBITIONS.—We have to chronicle the formal opening of no 
lewer than six exhibitions during the week, and of this number 
three are British—viz., the International Horseless Carriage 
Exhibition at the Crystal Palace, the Motor Car Club display at 
the Imperial Institute (London) and the Cardiff Exhibition, which 
pe to be a great success. The other exhibitions are being 


eld at Berlin, Budapest and Geneva, and are of international and 
industrial importance. 


FULHAM (Lonpon).—The consideration of a report by Mr. Е. H. 
Medhurst on the question of the adoption of a joint electric 
lighting and refuse destructor scheme has been adjourned until 
after the forthcoming Vestry elections. 


GATESHEAD.—The Town Council recently received an application 
from a firm of electrical engineers for authority to lay electric light 
mains, and the matter was referred to the borough engineer (Mr. 
James Bower), who recommends the Council to themselves apply 
for a Provisional Order. If the Corporation decides to adopt the 
electric light, he suggosts they should start on a small scale so that 
the initial capital outlay may not exceed £20,000. If they com- 
mence with the installation at the Town Hall and Public Library a 
capital outlay of £2,500 would be sufficient. 


GLascow.—At a meeling of the Tramways Committee of the 
Corporation on Wednesday the methods of mechanical tramway 
traction which the Committee had witnessed during their recent 
visits to Bristol, Coventry, and places on the Continent, were 
discussed, and it was decided to recommend the Corporation to 
adopt the overhead electric system, the cars to be provided with 
seats on top. The City Fathers are much exerciscd over what is 
called the ‘‘ disgracefully-lighted condition of the streets,” and it 
has been decided to instruct the Watching and Lighting Committee 
to consider the matter, and report at an carly date. Mr. Primrose 
said his Committee had been considering how to improve matters, 
and they recognised that the operations of the near future in con- 
nection with the tramway service and the improvement of the 
electric light system would probably deal with the principal 
шоого but the subsidiary streets would have to be lighted 
by gas lamps for some years to come, and for that reason he would 
like to see them a great deal better illuminated than they were at 
present. The gas bill for the present year was undoubtedly a heavy 
one, but he thought there should be a lower rate for the supply of 
gas for street lighting than for private. He held that the financial 
position of the Gas Committee was unsound, ` 


HALITAX.— The electric light has been installed at the Belle Vue 
Public Library. The work has been carried out under the superin- 
tendence of the borough electrical engineer (Mr. T. P. Wilmshurst). 
About 110 incandescents are employed. 


Hatirax.—The Gas Committee of the Halifax Corporation hold 
an exhibition of electrical appliances in the Northgate Hall in 
about a fortnight's time, to include electric motors suitable for 
gmall tradesmen and electric heating and cooking appliances. 

HosPrTrAL LianriNc.— The Borough Electrical Engineer of Glas- 
gow is preparing plans and specifications for the electric lighting of 
Ruchill Hospital. Current is to be obtained from an independent 
plant.——It has been decided to iniroduce the electric light into 
the Devon and Exeter Hospital at a cost of about £1,200. The 
annual upkeep expenses are put at £190, or £50 less than the sum 
at present paid for gas. 

KILLARNEY.—At Killarney Petty Sessions on Tuesday à number 
of summonses ‘arising out of the surcharging of four members 
(Messrs. J. Duckett, D. O'Sullivan, J. Kelly, and D. Hurley) of the 
Town Commission with the sum of £85. 2s. 3d. in connection with 
the electric lighting of the town, were down for hearing. The 
defendants having failed to comply with the order to pay the 
amount to the credit of the Town Commissioners' account the pre- 
sent proceedings were instituted by the auditor, Mr. Calvert. It 
will be remembered that in 1893 the Commissioners entered 
into a contract for the lighting of the town by gas, but 
after the elections in October, as there wa& a majority in 
favour of the electric light another contrac: was entered into 
with the Killarney Electric Lighting Company for lighting the town 
by electricity. The gas contractor continued to fulfil his contract, 
while the Electric Lighting Company put in an “installation for 
lighting the streets electrically, and various cheques were passed by 
the Commissioners in favour of both contractors. The auditor, 
however, held that the gas contract being in existence, it could not 
be set aside by the Commissioners, and decided that the resolution 
revoking it and consequently the contract with the Electric Com- 
pany was invalid. As the defendauts have applied to the Queen's 
Bench Division for the purpose of having the auditor’s order 
quashed the hearing of the summonses was adjourned. 


LamBetH (Lonvon).—After a discussion extending over three 
evenings the Vestry have finally decided by 44 votes to 15 to adopt 
the recommendation of the Electric Lighting Committee to transfer 
their Provisional Electric Lighting Order to Mr. C. W. Sax. 

LIVERPOOL. — The City Council have consented to the application 
of the National Telephone Company to lay their telephone wires 
underground. ; | 


LuRGAN (IRELAND).—A proposal for the lighting of the streets 
by electricity has been submitted to the Town Commissioners, and 
is at present under consideration. 

MANCHESTER. —For the purpose of extending the electric lighting 
plant, mains, &c., the Town Council have decided to apply to the 
Local Government for sanction to borrow an additional sum of 
£100,000. It was explained that this large amount was required 
in order to keep pace with the increasing demand for the electric 
light. 

Mir! Licutinc.—The electric light is being extensively employed 
for mill lightiog in India, one of the latest installations being that 
at the mills of the Marajee (*oculdas Spinning and Weaving Com- 
pany, at Parel, Bombay. Messrs. Nowrosjee Wadia and Sons, of 
Tardeo, Bombay, were the contractors. 


NEWINOTON (Lonpon).—The refusal of the Board of Trade to 
accede the Vostry’s application for a Provisional Order was dis- 
cussed at tho last meeting, and it was decided to oppose any 
future application by a company for a Provisional Order. 

Newport (Mon.).—The provision market is now lighted elec- 
trically by means of 2 arcs and about 250 incandescents. 

Охғовр. —16 has been decided tə considerably increase the 
generating power at the station of the Oxford Electric Company, 
and on the advice of the Company’s engineer, Mr. J. Hardie 
McLean, orders have зеп placed with Messrs. J. and Н. McLaren 
for а 500 1.H.P. trip'e expansion surface condensing engine, and 
with the Electric Construction Company fora 260-kilowatt machine. 
Up to the present 100 and 80 unit machines have been used. 
The makers’ guarantee is calculated to maintain the economy in 
working for which the Oxford station possesses a good record. 
The capacity of the plant will be raised from an equivalent of 
19,000 to 33,500 8 c.p. incandescents connected. 

PARLIAMENTARY.—In the House of Commons on Monday last 
the Chairman of Ways and Means (Mr. J. W. Lowther) moved the 
suspension of Standing Order 171 for the remainder of the Session. 
He explained that this Standing Order prevented corporations from 
working their own tramways. The Grand Committee on Trade 
had recently passed the third clause of the Light Railways Bill, 
which gave corporations, county councils and district councils 
power to construct and work their own light railways, and in view 
of that decision no case could be made out for preventing corpora- 
tions from working their own tramways, and various corporations 
had Bills before Parliament asking for leave to work tramways. 
The motion was agreed to. 

In the House of Commons yesterday Mr. Ritchie, in 


reply to a question from Sir J. Leng, calling attention to the sug- 
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gestion made by Lord Justice Kay in a recent patent trial, that it 
was desirable there should be some functionary holding in relation 
to patents, a position analogous to that of the Comptroller in rela- 
tion to trade marks, stated that the subject had engaged the atten- 
tion of Parliament on and off for some years, and that the Bill of 
1885 made some provision in this direction. It would, however, 
require so large a staff to report on the novelty or otherwise of 
patents that the Board of Trade were not. in a position to make any 
recommendation on the subject. 


Ретеквовкоссн.— А Local Government Board inquiry was held at 
Peterborough on Wednesday into the application of the Town 


for leave to borrow £20,000 for the purpose of establishing Council 


electricity supply works in the town. The Council were repre- 
sented by Mr. W. Mellows (town clerk), Mr. J. C. Gill (borough 
engineer), Prof. J. A. Fleming (consulting electrical engineer), and 
Mr. J. W. Walshaw (borough surveyor). Mr. H. Percival, bar- 
rister, appeared for the opponents. The Great Northern Railway 
Company, who are large ratepayers, were separately represented, 
and also opposed the acheme. The Town Clerk having given par- 
ticulars of the application and of the financial condition of the 
borough, Prof. Fleming gave technical details of the scheme, and 
described the system proposed to be adopted, which he said had 
been successfully introduced in other towns. The ground of oppo- 
sition was that the scheme would not prove a financial success. 


STOCKPORT. — At the meeting of the Town Council, on Wednesday 
last, the Gas Committee recommended that £43,000 be voted for 
gasworks extensions. Alderman W. Atherton urged the Council 
to make an effort to introduce the electric light, as he understood 
several tradesmen would be willing to take electric current if it 
were available. The Chairman of the Gas Committee (Mr. T. 
Webb) gave the result of some inquiries he had made as to the 
success of the electric light at Manchester and Huddersfield, and 
steted that ‘‘he had not yet found any system of electric lighting 
which he could recommend as likely to be financially successful! 
This is another case where (as at Stockton, &c.) the electric light 
clashes with the gas interest—which is in possession. 


SrockroN-ON-TEES.— The Town Council have at length decided 
to make a move in electric lighting matters. Application is to be 
made to the Local Government Board for sanction to borrow 
£18,000 for electricity supply purposes. 


Stores LragriNG, — The central stores of the Great Horton (near 
Bradford) Industrial Society are to be lighted electrically. 


St. Негемѕ. — The salary of the gas manager (Mr. S. Glover), 
who is to have the superintendence of the new electricity works, 
has been increased from £400 to £450. 


Sr. Pancras (LowpoN).—The Electricity and Public Lighting 
Department of the Vestry have just presented their statement of 
accounts in respect of the Regent's Park station for the year 1895. 
The accounts are of a most satisfactory character, and prove that 
the department continues to make excellent progress. The total 
capital expenditure amounted to £113,889. 2s. 1d., an increase of 
£4,022. 18s. 4d., mainly caused by extensions of mains, services to 
consumers' premises, meters and switches. The total revenue 
amounted to £18,921. 17s. 5d., a net increase of £1,990. Os. 10d., 
but as the charge for public lighting for the year showed a reduc- 
tion of £857. 7s. 4d., the actual increase from private consumers 
amounted to £2,847. 8s. 2d., or nearly 23 per cent. increase. The 
total generating expenses amounted to £6,737. 14s. 5d., an increase 
of £561. 4s. 6d. There was an increase of £1,623. 13s. 114. in the 
distribution expenses, this large increase being chiefly attributable 
to the necessity of replacing the whole of the insulatora and bearers 
in the manholes in consequence of the explosions in culverts that 
occurred early in the year. Nearly £600 was paid for this work, 
in addition to a sum of £300 for extra staff employed in cleaning 
the incrustation off the old insulators and other work during the 
time the new insulators were being put in. After providing for 
the whole of these expenses there remained a protit of £6,575. 
15s, 4d. (equivalent to nearly 6 per cent. on the capital expenditure) 
to meet repayments, interest, &c., which absorb £5,640. 10s. 9d., 
leaving a net profit of £935. 4s. 7d. This sum, added to the balance 
on last year's accounts of £1,768. бз. 7d. (less £054. 4s. 7d. written 
off for preliminary expenses), leaves a net balance of £2,149. 6s. 7d. 
to be carried forward. The yearly progress of the station since the 
commencement of supply is shown by the following table :— 


| Current sold to private No. of lamps, &c., 


No. of consumers. applied for. 
Dec. con- Se 
| sumers. | 3d. per unit. | 6d. per unit. тое Arc. |Motora. 
1892 172 ..  |£8167 7 8| 990 82 1l 
1893 258 | 2384 11 6 9,161 6 00 12,851 110 19 
1894 349 1,256 15 9 10,819 15 0| 15,532 129 22 
447 2,142 9 6 12,682 6 0] 19,195 139 37 


TELEPHONE EXTENSION IN THR HioHLanps.—The Post Offioe 
have decided to erect a trunk telephone line between Aberdeen, 
Elgin and Inverness. [ 


WALSALL.—The Town Council will consider, at their next meet- 
ing, а resolution in favour of the purchase of the tramway lines 
within the borough. | 


WELLS.—Mr. J. A. Tate has given notice that he will move at 
the next meeting of the City Council ‘‘That plans and specifica- 
tions be at once prepared for an electric light installation." 


WorcesteR.—A Local Government Board inquiry was held at 
Worcester on Tuesday last into the application of the Council for 
sanction to borrow £6,580 for electric lighting purposes. The 
Town Clerk (Mr. S. Southall) gave particulars of the application, 
and stated that the present loan was required for the extension of 
the mains and additional lamps. 


York.—The greater part of the last sitting of the City Council 
was devoted to a diacussion on the electric lighting question. Мг. 
Lambert moved the recission of the resolution passed in May, 
1892, whereby the Council decided to keep the electric light in 
their own hands. He made a lengthy speech in support of this 
motion, and quoted various figures from the returns of electric 
supply undertakings, recently published in The Electrician. Mr. 
Purnell delivered an ab!e speech in opposition, and the motion was 
lost by 9 votes to 17. 


ELECrRO-HARUONIC Socrgrv. — The balance sheet of this Society 
is to be presented at the annual general meeting to be held on 
Friday next at the Institution of Electrical Engineers, 28, Victoria- 
street, London, S. W. During the past season 35 new members 
have been presented, 30 have resigned, eight have been struck off 
the register, and the Society has lost two members by death. 
There are now 300 members. The balance sheet, subject to audit, 
shows a credit balance forward of £95. 14s. 1d., against £73. 15s. 8d. 
for last year. 


PATENT RECORD. 


— S ———— 
A record of Applications for Patents and Patent Specifications Publishe 
is compiled for this journal by Мв. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained, 


APPLICATIONS FOR PATENTS. 


NoTE.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification, 
The names within parentheses are those of communicators of tnrentions, or 
where complete specification accompanies application an asterisk is suffixed.. 


April 18, 1896. | 

8,169, P. Meyer. London. Electric lighter for incandescent gas lamps. 
[Date applied for under Patents, &c., Act, 1888, Sec. 103, Sep- 
tember 20, 1895, being date of application in United States.] 

8,185. P. C. Еввотт. Birmingham. An improvement or improvements 
in the method of raising or lowering electric light fittings, gas 
fittings, and the like. 

8,203. J. Row. Manchester. A new or improved make of housing or 
troughing for electric wires. 

8,210. Н. J. FisugR. London. Improvements in means for automatically 
controlling the carbon feed in electric arc Jamps.* 

8,216. W. E. Gray. London. Improvements in electric motors and 
dynanios. 

8,228. SIEMENS BROS. AND Co. (LIMITED) and E. Е. H. Н. LAucKert. 
London. Improvements in armatures for electric generators or 


motors.“ 
April 20, 1896. 
8,262. M. CommicHau. Saxony. Apparatus for fastening and tightening 
wires for electric streams to insulutora by means of a lever. 
8,269. G. WILKINSON. London. Ап improved system of running and 
insulating concentric electrical conductors and appliances in con- 
nection therewith. 
8,271. W. S. Bovrr. London. 
traction. 
8,508. V. A. Fyny. London. Improvements in or connected with elec- 


trical resistances, — . 
April 21, 1896. 

8,316. E. Н. Wricut, J. J. Heckman, A. Н. Graves, C. C. CARNAHAN, 
and W. Н. CARNAHAN. London. Improvements in electric 
switches.* 

8,520. G. Елвзко, London. Support or bearing for electrical accu- 
lators or other apparatus, having for its object the minimising of 
vibration. 

8,338. W. E. Kenway. Birmingham. Improvements in the mode of 
connecting the car with the overhead wire in tramways worked 
by electricity. 

8,362, Е. J. Devine. London. Improvements in and relating to electric 
signalling devices between cars of railway trains. 


Improvements in or relating to electric 
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SPECIFICATIONS PUBLISHED. 
NorE.—All Specifications can now be obtained at the uniform price of 
8d. each. 1885 


3,864. Electromotors. 
6,565. ТЕЕ. Electrolysis of chlorides, с. 
6,565a. Ter. Electrolysis of chlorides, &c. 
7,075. FLETCHER and oTHERS. Electric cooking and heating grills, &c. 
8,306. SHREWsBURY and oTHERS. Electric batteries. 
9,796. Hart and Lucas. Electric conduits. 
9,967. Moopy. Electric regulators, 
10,334. Price. Electric call apparatus. 
10,433. DoRMAN. Dynamo electric generators and motors. 
10,538 DonxAN. Dynamo electric generators and motors. 
10,539. DorMon. Dynamo electric generators and motors. 
10,614. Storer aud BECKETT, Electric telephone systems. 
10,687. Goorp. Arc lamps. 
11,016. BLAckMaN. Electrolytic decompositions, &c. 
11,025. SRuENS BROS. AND Co., LIMITED (Siemens and Halske). 
trically working railway switches and signals. 
EnEMIN, Secondary batteries. 
Еввех aud BERGMANN. Electric current meters. 
Wisk (Moore Electrical Company). Producing electric light. 
Von MonsTEIN. Electrically lighting gas jets. 
THOMPSON (Higgins). Electric annunciators. 
1896. 
CZARNIKOW, Electric gas igniting and extinguishing apparatus. 
Tuompson (Porzellangfabrik Kahla, Filiale, Hermsdorf-Kloster 
lausnitz). Incandescent electric lamp holder. 
DRVONGHIRE (Knight). Dynamo electric machines and motors. 


SPERRY. 


Elec- 


11,022. 
15,114. 
19,304. 
20,801. 
£0,924. 


2,915. 
4,076. 


4,258. 


COMPANIES’ MEETINGS AND REPORTS. 


Submarine Cables Trust. 


The twenty-fifth ordinary annual meeting of the certificate holders in 
the Submarine Cables Trust was held at the offices, Winchester House, Old 
Broad street, on the Ist inst., the Marquis of Tweeddale presiding. 

The SECRETARY (Mr. A. G. Brodrick) read the notice convening the 
meeting and the minutes of the last. meeting, and the report of the 
Trustees was taken as read. 

The CHAIRMAN: In asking you to adopt the report and accounts I 
cannot help referring to the absence of Sir John Pender, who has occupied 
the chair ever since this Trust was formed. 1 think I am the only one left 
now of those who were present when the Trust was originally established, 
and I am sure that the regret I express will be shared by everyone present 
and everyone connected with the Company, whether present or absent. 
The year on the whole has been a prosperous one for the Trust. The 
revenue for the past year amounted to £22,313, as against £21,464 in 
1895, or an increase of £849. This increase is entirely due to our having 
received a larger dividend for the current year from our investment in the 
Anglo-American Telegraph Company. I hope we may look forward to a con- 
. tinuation of thisincrease in the Anglo-American Company’sdividend, as their 
receipts are showing increasea every day. The total expenses for the year 
amounted to £1,099, or a decrease compared with those of 1895 of £95. 
. It will be seen with satiafaction on reference to the accounts that the cost 
of administering the Trust is £900 less than the amount provided by the 
trust deed. Our revenue for the past year, including the £224 brought 
forward from the previous year, has enabled us to pay the equivalent of 
two coupons of £3 each, and clear off an additional 53. of the remaining 
portion of the overdue coupon. This atill leaves a balance of £1 in arrear, 
which will be gradually paid off should the present income derived from 
our investments be maintained or increased in future. There is every 
` reason to look forward to an increase which would very soon wipe out this 
amount in arrear. The present mean market value of the investments 
held by the Trust as compared with the cost price shows an appreciation of 
over 60 per cent. The 3,381 certificates remaining in the hands of 
investors are, therefore, worth on this basis about £164 each, whereas, 
I underatand that their market price is about £150. I think this may be 
regarded as a very satisfactory feature in the position of our Trust. With 
these remarks I beg to move— 

* That the report and accounts of the trustees to April 15, 1896, submitted 
to this mecting, be and the same are hereby received and adopted,” 

Mr. J. DENISON PENDER : I second that. 

The motion was carried unanimously. 

Mr. SHUTER proposed the re-election of Messrs. Deloitte, Dever, 
Griffiths and Co., and Messrs, Gane, Jackson, and Jefferys as auditors of 
the Trust for the enauing year. 

Mr. BEDWELL seconded the motion. 

Mr. LAMONT inquired whether two firms of auditors were wanted. 

The SOLICITOR referred to the trust deed, and said he thought that 
it certainly contemplated two firma, | 

The CHAIRMAN: “Each of the auditora shall receive such payment 
not exceeding," &c. That clearly indicates that two auditors were con- 
templated. He then put the motion, which was carried unanimously. 

Mr. ANSELL afterwards proposed, and Mr. SHUTER seconded, a vote 
of thanks to the Chairman and Trustees, which was carried unanimously. 

The proceedings then terminated, 


China and Japan Telephone Company (Limited). 


The thirteenth ordinary general meeting of this Company was held at 
the offices, 14, Austin-friars, London, on Tuesday, Henry Gréwing, Esq., 
the Chairman of the Company, presiding. 

The SECRETARY (Mr. Alex. B. Chalmers) read the notice calling the 
meeting and the report of the Directors was taken a3 read. 

The CHAIRMAN : Gentlemen, you will see by the figures of the 
report that the Company has gone on doing an improving business 
during the past year, and we have every reason to hope that it 
will continue to do so. As you are aware, the sphere of operations of 
this Company is a rather limited one, but recent events in China have 
led the Government there to adopt a more liberal treatment towards 
foreign enterprises generally. I do not mean to say that this 
will benefit us directly, but it will certainly do so indirectly, because 
machinery, for instance, which has been prohibited from entering the 
country for many years, is now admitted fresly, and consequently there 
are factories springing up all round, and wherever activity increases it 
means, of course, that our telephone will certainly be wanted. If 
figures speak for themselves, I cannot do better than mention the 
increase in the number of our subscribers compared with ten yeara ago. 
At the present moment we have something over 470 subscribers, while ten 
years ago we counted not more than about 100. That is a satisfactory 
increase, I take this opportunity of freely and fully acknowledging the 
services that have been rendered by our managers in China, and especially 
by Mr. Porter at Shanghai, where the greatest improvement and develop- 
ment of our business has taken place, and will most probably continue to 
take place in the future. I can assure you that your business will in the 
future be watched with the same interest and the same close attention as 
has been the case in the past. I have nothing further to add, and 1 beg to 
move— 

* That the Directors report and the audited accounts for the eur ended 
December $1, 1895, be and the same are hercby approved and adopted.” 

Mr. THOMAS LLOYD seconded the motion, which was carried. 

Mr. THOMAS LLOYD then moved the re-election of Mr. Henry 
Grewing as a Director of the Company. 

Mr. W. ADDISON seconded the motion, which was agreed to. ; 

Messrs. Price, Waterhouse and Co. were re-elected auditora. 

A sum of 200 guineas was voted to the Directors as remuneration for 
their services during the past year. 

A vote of thanks to the Chairman and Directors closed the proceedinga. 

The Directors' report for the year ended December 31st last states that 
the profit and loss account, after charging debenture interest and bringing 
£361. 83. 5d. from 1894, showa a credit balance of £1,295. 5s. 3d. £750 
is placed to reserve, and £545, 5s. 3d. is carried forward. The result of the 
working of the exchanges for the past year, both at Shangai and Hong 
Kong, is satisfactory, and the income at both stations has been consider- 
ably increased at but small additional expense to revenue, although it has 
necessarily involved further capital outlay. The bond for £5,000, issued 
in 1891 to secure the debentures hell by the Oriental Telephone and 
Electric Company (Limite1), fell due on December 31, 1895, and has been 
extended for & further period of five years wi h the consent of that 
Company. 


Western and Brazilian Telegraph Company 


(Limited). 


The following report of the Directora of this Company for the half-year 
to December 31st last will be presented at the general meeting to be held 
at Winchester House, London, E.C., on Thuraday next, at twelve o'clock :— 


The total earnings amount to £80,515. 2s. 10d., against £82,815. 1 18. 11d., 
a decrease of £2,560. 9s. 1d. compared with the half-year to December 31, 
1893. The working expenses amount to £38,122. 9з. lld., against 
£56,403. 178. 5d., an increass of £1,718. 123. 8d. Including the amount 
brought forward (£5,803. 7s. 5d.), and the dividend received upon the 
shares held in the Platino Company, the balance to the credit of the 
revenue account is £52,614, 2s. 10d., from which has been deducted 
£11,148 for debenture interest and £7,952 for the debenture redemption 
fund, leaving £33,514. 23. 10d., of which £3,000 has been placed to reserve. 
The Directors now recommend the payment of 5s. 51. per share, free of 
income tax, for the half-yesr on the Ordinary shares, making, with the 
dividend paid in November last, £3 per cent. for tlie year, the same a3 
paid for 1891, leaving a balance of £4,952. 13s. 7d. to be carried forward. 
In the case of shares which have been divided into Preferred and Deferred, 
the 5s. 3d. per share now recommended will be payable, viz., дв. 9d. to the 
Preferred shareholders (makiog up the full dividend of £5 per cent. on 
these shares for the year 1895) and 1s. €d. per share to the Deferred 
shareholders. " 

There із no change іп the position of affairs between the Government of 
Brazil and the Company as to the purchase of the cables. The Directors 
have to report the sale of the ss. '' Viking" to the Amazon Telegraph 
Company for £12,300 ; £1,329. 188. 2d. had to be spent upon the vessel. 
After adding this to the amount the “Viking” stood at in the last 
accounta—-viz., £8 500—there remained a balance of profit of £2,470 
ls. 10d., which amount the Directors have applied in reduction of Norse- 
man” No. 1 ; and as, since the clo-e of the year, the vessel has been sold 
at a loss, they have written this off against the reserve fund. In the 
accounts for the current half-year the matter will be finally dealt with. 
"A" and " B" Debentures, amounting to £15,900, have been paid off at 

. The dividend warrants will be posted on the 15th inst. 

Lord Richard H. Browne and Mr. John Coppen will offer themselves for 
re-election as Directors, as will the auditors, Messrs. Turquand, Youngs, 
Bishop and Clarke. 
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Brazilian Submarine Telegraph Company (Limited). 


The following is the report of the Directors of this Company for the 
half-year ended December 31st last, to be submitted to the general meet- 
ing to be had at Winchester House, London, E.C., on Wednesday next, at 
12 o'clock :— 

The revenue amounted to £106,167. 13s., and the working expenses to 
£21,625. 73. 5d. After providing £3,200 for debenture interest and sink- 
ing fund, and £1,705. 128, 10d. for income tax, there remains a balance of 
£79,638. 12s, 11d., to which is added £4,410. 9a. 3d. brought forward from 
June 50th last, making £84,049. 2в. 2d. First and second interim dividends 
(amounting to £39,000) have been paid, and £30,000 transferred to reserve, 
leaving £15,049. 2s, 2d. to be carried forward. The receipts for the half- 
year include £1,500 dividend to June 30th last on the Company's shares in 
the African Direct Telegraph Company (Limited). The various sections of 
the Company's lines are in good working order. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


ALDERLEY AND WILMSLOW ELECTRIC SUPPLY (LIMITED).— This 
Company was registered on April 24th with a capital of £30,000, in 
£1 shares, to take over the Provisional Order of the Urban District Council to 
carry into effect an agreement made with the said Couucil, to carry on the 
business of electrical engineers and suppliers of electricity, and to construct, 
let, use and maintaintelegraphand telephone lines. Thefirstsubscribers, with 
one share each, are :—F. B. Ross, A. Crewdson, C. Duckworth, A. Midgley, 
E. Agnew, J. Royle and P. Whyman. The first Directors are :—E. Agnew, 
A. Crewdson, F. B. Ross and William P. J. Fawcus. | 

INTERNATIONAL IMPROVED ELECTRIC COMPANY, (LIMITED).—This 
ey was registered on April 22nd with a nominal capital of £75,000 
in £1 sbares, to aquire the benefit of certain inventions relating to the 
manufacture of improved electric glow lamps, together with a process of 
the manufacture of same, and the letters patent granted to or to be granted 
in respect thereof; and also to enter into an agreement with Ferdinand 
Fanta, and to carry on the business of electrical engineers, manufacturers 
of, dealers in and agents for lamps, fittings, plant, &c. The first subscribers, 
with one share each, are:—G. W. Putman, W. Е. Smitb, electrician, 
W. R. McAthy, F. L. Koch, F. Royce. C. J. Hupfeld and W. Dunz. 


ENOEFERL-BONN DENTAL ANDMANUPACTURINGCOMPANY (LIMITED). 
This Company was registered on May 15 with a nominal capital of £10,000, 
in £1 shares, to acquire the business of a manufacturer of dental appli- 
ances and mechanical engineer carried on by F. Knoeferl at Bolsover-street, 
London, W., and also the business of an electrical engineer formerly carried 
on by Jacob Bonn under the style of “J. Bonn and Co," at Holborn- 
place, London, W.C., but recently purchased by the said F. Knoeferl, to 
carry on the business of manufacturers, dealers in and repairers of mathe- 
matical, scientific and dental appliances and apparatus, electricians, elec- 
trical and mechanical engineers, machinists, wire drawere, &c. The first 
subscribere, with one share each, are G. Gibbs, S. B. Saunders, J. H. 
Gartrell, Jacob Bonn, electrical engineer, F. Knoeferl, engineer, J. H. Green- 
wood, and E. A. Robinson. 

PERFECTA SEAMLESS STEEL TUBE OOMPANY (LIMITED).—This Com- 
pany was registered on May 4th with a capital of £145,000, in £1 shares, 
to acquire the business carried on at Birmingham, under the style of “ The 
Perfecta Seamless Steel Tube Company," and to carry on the business of 
mechanical engineers, wire drawers, tube makers, electro-platers, & c. 


APOSTOLOFF AUTOMATIC TELEPHONE PARENT SYNDICATE (LIMITED). 
The statutory return to March 26th has been filed. The whole capital of 
£10,000, in £1 shares, has been taken up, and 6,500 have been issued aa 
fully paid. The full amount has been called and paid on 2,100, but no 
calls have as yet been made on the remainder. 

ІЕ.8. ACCUMULATOR COMPANY (LIMITED).—The statutory return to 
December 20th was not filed until April llth. Out of a nominal capital 
of £100,000, in £1 shares, 50,000 have been issued as fully paid. 

КАММ'В ZEROGRAPH SYNDICATE (LIMITED).— The statutory return 
to March 23rd has been filed. The nominal capital is £24,000, in £10 
shares. 840 shares have been taken up, and 800 of these have been issued 
as fully paid to Mr. Leo Kamm. The full amount has been called on the 
remainder. 

MADEIRA ELECTRIC LIGHTING COMPANY (LIMITED).— An agreement 
has just been entered into with Messrs. Ullathorne and Hartley, electrical 
engineers, Bradford, for the acquisition of a concession for the electric 
lighting of Funchal, Madeira, This consideration for the transfer, together 
with a complete electric lighting plant, ін £33,000, stated to be satisfied as 
to £6,000 thereof by tbe allotment of fully paid shares, Nos. 1,801 to 7,800 
inclusive. 

MEXICAN GAS AND ELECTRIC LIGHT COMPANY (LIMITED).— The 
annual return to January 6th has only just been filed. The nominal 
capital of £100,000, in £20 shares, has been taken up, and all have been 
issued as fully paid. 

NEWOASTLE-UPON-TYNE ELECTRIC SUFPLY COMPANY (LIMITED).— 
The annual return to January 28th has just been filed. The nominal 
capital is £50,000, in £5 shares, of which 9,126 have been taken up, and 
168 issued as fully paid ; £4 per share has been called on 8,108, and £2 per 
share on the remaining 850. 

OGMORE VALLEY ELECTRIC LIGHT AND POWER SUPPLY COMPANY 
(LIMITED).—The annual return to April 14th has been filed. Of a 
nominal capital of £10,000, in £5 shares, 710 have been taken up, and the 
full amount has been called. 


PONTYPRIDD ELECTRIC LIGHTING AND POWER COMPANY (LIMITED 
— The annual return to April 10th has been filed. 1,143 shares have been 
taken up out of a nominal capital of £10,000, in £5 shares. The full 
amount has been called on 669, and £4 per share on the remaining 474. 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silve 
514. per oz. (May 7th). Consols (21 per cent.) 1112— 1114 for money, 
1111—112 for account; 23 per cent. 1054—1052 (May 7th) Stock 
Exchange Settling Days: Consols, June lst; Stocks and Shares Con. 
tinuation Days, May 12th aud 27th; Ticket Days, May 13th and 28th; 
Pay 236 May 14th and 29th; Mining Share Carry-over Days, May 11th 
and 26th. 


AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).—A list will be 
found in our advertisement columns ‘of 120 Debentures of £100 each, 
which have been drawn for payment at Parr’s Banking Company and the 
Alliance Bank (Limited), Bartholomew-lane, London, on July 1st next. 

CHELSEA ELECTRICITY SUPPLY COMPANY (LIMITED).—This Company 
invite applications for 12,000 Ordinary shares of £5 each, at a premium of 
£2 per share, payable: 10s. on application, £2. 10s. on allotment, £2 on 
October Ist, and £2 on January 1, 1897. The additional capital is 
required for the extension of the mains, for erecting and equipping a new 
generating station and for providing necessary aub-stations. The lists 
opened yesterday, and close to-day (Friday). 

CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The 
revenue return of this Company: for the quarter ended March. 1896, is as 
follows :—Sale of current for public lighting £3,161, against £3,191 in[the 
corresponding quarter last year ; private lighting, &c., £38 280, compared 
with £26,622 ; estimated revenue from other sources £760, against £340 ; 
total— £42,191, compared with £30,153, an increase of £12,038. There 
was an equivalent of 8 c.p. lamps connected on March 25, 1896, of 207,268, 
an increase of 11,951 during the quarter, compared with 13,134 last year. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended May 5га were £878, 
against £864 in the corresponding week of 1895, an increase of £14. The 
total receipts for the half-year amount to £17,027, againet £16,983 for the 
5 period of 1895, an increase of £44. 

DIRECT SPANISH TELEGRAPH COMPANY (LIMITED).—The estimated 
traffic receipts of this Company for the month of April are £2,422. 

EASTERN TELEGRAPH COMPANY (LIMITED).—This Company's traffic 
receipts for the month of April amounted to £72,824, against £67,046 in 
the corresponding period last year. 

EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH OOM. 
PANY (LIMITED).—The traffic receipts of this Company for the month 
of 1 amounted to £47,436, against £38,080 in the corresponding period 
of 1895. 

GENERAL ELECTRIC COMPANY OF AMERICA.— In a supplement par- 
ticulars are given by the Electrical Engineer of New York of the year's 
transactions of the General Electrie Company. The sales show a figure of 
about 122 million dollars. The annual report of the president, Mr. C. A. 
Coffin, states that the business of the year, including royalties, amounted 
to $13,315,667, against сові of goods and all other expenses and taxes 
$11,759,857, a credit surplus of $1,555,810., lees interest on deben 
tures, sundry losses, depreciation and other charges, bringing the balance 
down to $1,388,967, from which $511,322 is written off plant, patente, 
&c., leaving a net balance of $877,645. Since the closing of the fiscal 
year a contract has been completed with the Westinghouse Electric 
and Manufacturing Company which embodies a recognition of the 
patents of each company by the other, and the right, subject to certain 
exclusions, to a joint use thereof. A number of valuable patents have been 
acquired by the Company during the year. The revenue derived from 
interest and dividends was found nearly sufficient to provide for the 
nterest on the Company's outstanding debentures. 

GREAT NORTHERN TELEGRAPH COMPANY.—The traffic returns of 
this Company in April, 1896, were £25,200, and the total receipts from 
January lst to April 30th £90,000, against £83,000 and £95,600 in the 
corresponding months of 1894 and 1895 respectively. 

LIVERPOOL GAS FITTINGS COMPANY (LIMITED).—The annual general 
meeting of this Company was held on Wednesday last, Mr. J. В. Smith 
presiding. In moving the adoption of the report and accounts, the Chair- 
man said that the profit on the past year's working amounted to £1,637, 
against £1,576 last year. During the year they had taken up ageucies, 
which he thought would be of considerable benefit to the Company. In 
consequence of the increase in their business more capital was required, 
and the Directors proposed to issue Four per Cent. Debentures to the 
extent of £4,0C0 for a period of 10 years, redeemable at three years on six 
months’ notice. The motion waa adopted, and a dividend at the rate of 
10 per cent. waa declared. It bas been decided to alter the name of the 
Company to the Liverpool Gas and Electric Fittings Company (Limited). 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 3rd inst. amounted to £1,145. Th 

amount for the corresponding week last year was £1,148. Decrease £3. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (L]MITED).—This 
Company’s traffic receipts for the week ended May Ist, after deducting 17 
per cent of the gross receipts payable to the London Platino- Brazilian 

Telegraph Company (Limited), were £2,583. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated traffic receipts of this Company for the half-month ended 
April 30th are £2,776, against £2,656 in the corresponding period of 1895 
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COMPANIES? SHARE LIST. 
Presenr| AMOUNT| LAST j PREVIOUS Price RATE PER BUSINESS DONE 
. NAME WREK'S PRICE, | Wednesday, CENT. DURING WEEK 
AMOUNT. | vL OT a Db. APR. 29. Му 6. | улар. | vO. Dum ENDING May 2. 
TELEGRAPHS 5 в. d. Highest | Lowest 
81,012,880 Stock 120 | Anglo-American ........ кеке АЕ I pfe 49 51 50 51 416 2 | Jan., Apr., July, Oct. 494 E 
£9,993,560| Stock | 240 Do. Preferred .............. Hone 92 93 99 tol 5 611 б b 93 91) 
9.993, Stock b/0 C ˙˙ ˙ͤ nae Spovasenvasave 10 10} 9 10 is | a 10} 91 
&173,400 109 47 Atrican Direct Teleg. 4% Dab. (Reg. & Baater).. 0 1м 100 104 81710 | January and July .. 101 E 
250,000 £1) d$ Amazon Telegraph (fally paid) 10) 11 ul 11 n f 4 
130,000 £10 SM | Beasilfan Submarines rto 14) 14} 14 15 413 4 | Mar., June, Oct., Dec. 14 e 
£75,000 | £100 8 Do. брег Cent. Bonds (2nd Series, 1906) . 113 117 113 117 4 6 7 June and December .. Re 
,000,000| $100 8 Commercial Cable Capital КОШЕ осо e 160 170 190 . 170 4 2 7 Jan., Apr., July, Oct. 163 oe 
6,000 10 8 i Cuba Submarine """-" eee „%% — R ZFT ee ee ee eee 12 13 12 13 6 3 1 | February and August 12 se 
6,000 10 107 Do. Preference 10 pee Uk mariae ures 200 21h 205 213 413 0 S z 
12,931 5 2/0 | Direct Spanish (fully pad 4 5 4 5 4 0 0 | April and October .. oe 
- 6,000 6 10 Do. Preference 10 — eee 20 105 10 10} 45 3 ý $ - * 
„000 Stock | ij Do.  44* Debeatures of £50 each eee ie ..| 103% 1097 106% 1097 439 " ы. fe 
60,710 20 26 | Direct United States Cable, 1877 ........ -...... 9) 10 9} 10 4 0 0 | Jan., Apr., July, Oct. 10 91 
400,000 10 20 | Eastern ЖЕРЛЕРИ ДИНДЕ ҮШ, 12 174 17 174 814 4 is > 174 17, 
70,000 10 6% Do. 6 per Cent. Preference ...... ..| $8 183 18 18} 8 4 10 " " 18} e 
81,997,837 Stock 4 Do. 4 per Cent. Mort. Debenture Stock „Kd 129 132 129 18: 8 0 7 Мау and November 1324 “ 
£102,100 100 5 * Do. 5 per Cent. Debentures, 1899.... .......| 104 107 16 109 41210 February & August - <3 
„ 250,000 10 2 Eastern Extension .... d»le& qu ке рК» 18 18} 18 18} 815 8 | Jan., Apr., July, Oct. 187; 17i 
£320,000 | Stock à Do, 4 per Cent. Debenture Stock .......... 130 13) 130 133 3 0 7 | February & August T S 
£54,100 100 5 »' Da . €. (Austin. Gov. Sub.)Debs. 1909 . 101 105 191 105 416 7 January and July 103 i» 
£80, 100 5 *Eastern — 8. NE 5 p. Cent. Mor. Deb. „1900 101 105 101 105 416 7 + Pe 4 
£300,000 100 4 . po 5 e Debentures, 1909 (regd.) .. 1% 103 105 108 814 9 Februa & August ve Ра 
£200,000 £25 4 Mauritius Sub. Debs. (regu.)...... хі 1127 1157 1107 1137 3101) | May 1 November - 5 
180,227 10 26 "Globe ‘Telegraph and Trust а еар 105 11 10 11 4 110 Jan., Apr., July, Oct. 10} 10} 
180,042 10 6% Do 6perCent. Preference ................ 16} 171 16 17} 8 9 7 4 К 17 75 16}; 
150, ‚10 | 100 | Great Northern . . . . .. ASI 498 8 з 2 4 8 4 Jan., April,andJuly| 23 i 
£180,000 100 57 Do. Брег Cent. Debentures, 1883 issue....-| 104 107 101 107 41: 1 | March & September T * 
17,000 25 12,6 N ARR ets ela nio di RAIN dish 53 58 63 65 41011 | May and November 55 51 
87,548 10 T London Platino-Brazillau 269659 evicadescobesete Е " A - ae 
£100,000 100 6% . per Cent. Debentures ................ 100 112 109 — 112 5 8 1 | March & September E * 
£100,000 £100 4% "Рас European Tel. 4% Guar. Debs. ‘‘ Red" 1942. . 108 111 108 111 8 1211 е ма = 
11,839 4/0 Reuter's ....... ners ae 8 5 6 51 64 E April and October 3 h 
3,381 |0100 Cert.| £2  |*3Jubmarine Cables Trust 6 per Gen. . . 133 138 133 138 4 611 | т Е e ча 
15,609 10 2/0 West African Telegraph ............... воба 5} 6} 6 7 EN January and J uly .. v» - 
£238,300 100 5% |* Do. 5 per Cent. Debentures (red.) 102 105 102 105 415 11 March & Se os * 
30,000 10 ay West Coast of America . G — „ 1 2 1 2 25 | January an July a =. ee 
8150, 000 100 8 Do. 8 per Cent. Debentures, 1902 .......... 97 1), 97 102 8 0 0 June and December we A 
88,321 10 1/3 West India and Panama 1 18 1 18 * | is lá 1* 
84,563 10 6 per Cent Ist Preference ............ 11 11 11 111 5 2 2 | May and November 114 114 
4,669 10 6 Do. per Cent, 2nd Preference ............ 9} 10] 9 104 514 8 | 0 * A — 
£80,000 100 5 * Do. брег Сеп. Debentures, 1917 (red.) 108 11 108 11 411 1 | June and December - LÀ 
64,248 15 3/9 Western and Brazilian ..................... ёё 9 9} 9 9} 5 2 9 | May and November 94 9} 
83,129 :1 3/9 Do. 6 per Cent. Cumulative Preferred ...... 6 7 6 7 В = ке * 
3199) T4 3 |, Do. Deferred Ordinary. ail Coane te р з 5 E ч > 
#165,200 100 6 * Do, er Cent. Debs., Series A 1910 .... 104 108 104 108 512 8 | February & August se i 
100 6% |. Do. Mort. Debs., Series “ B” 1910 101 108 104 138 5 128 * о * 
$1,177,000 | $1,000 15 Western Vsion 7% lst Mort. (Buildin ) Bonds. “xd 113 118 110 115 6 1 9 Мау and November Y і x 
164, £100 6 Do. 6 per Cent. Sterling Bonds(red.) ...... 12 105 102 105 5 15 5 | March & September 102 
тагои, : & A 8) | 
44,000 5 2 Chill Telephone (fully paid) ..............—ь—..... zu T. * 
994,850 10/0 NL Consolidated Telephone Const. & Maintenance .. ys D т/а E б: May and "November - = 
171,604 £1 1/0 | Oriental Telephone and Electric (fully 250 "p Ps th Y 1) $ JONNY rn em tnn os "uU. 
,597 5 3 National dm 7% S$ 74 84 3 7 8 June and December 8} is 
15,000 10 67 Do. 6 per Cent. Cumulative 1st Pref. .... 16 18 16 18 C 8 РА " ^3 = 
16,000 10 6 Do. 7 Cumulative 2nd Pref. (fully paid).. 10 174 161 174 3 8 7 " А 17{ 174 
119,234 6 9 Do. 57 Non-Cumulative 8rd Pref. ...... 565: 0 7 6} 7 811 5 | om 6} 611 
1,100,000 | Stock 8} * Do. Debenture Stock, 447 (red.) ......—....| 108 111 108 11 8 8 6 | January and July 1084 1071 
58, 5 8 United River Plate ...... 33 4 81 4 - | " T * — 
£146,783 | Stock 5% |" Do. брег Cent. Debenture Stock (red.) .. Sache de 97 102 97 102 419 6 " " - PA 
ELECTRICITY SUPPLY шинин. ji dH TET T ul 
40,000 £10 10 City of London Electric Lighting (fully pa MP 8 4 6 - ; 
40,000 10 98 Do 6% Cumulative Pref. pay BOM) ЖШШЕ 164 17 164 17 810 7 | — 16} 16) 
£100,000 | Stock | 5% Do. 5% Debenture Stock (red.) SO. | 184 188 184 138 313 3 | June and December . - 
19,900 £b as "Rleotricit) upply Со. for Spaln.................. ia - 4 | PA 715 -, 
£30,000 £5 3/0 | Charing Cross & Strand Electricity Supply Corp. . N В 713 8 : | > ni Т, 
£57,400 | 2100 5% Do. 5 per Cent. Debentures, 1900 ............ 9s 2 es aa 2 
22,475 £8 M County of London & Brush Prov. Ord. quy paig ^ 8 9 8 9 ә = m 
£10,000 £10 3/0 Do. Pref. (fully pud) ...............,.. 121 134 124 13} es - - өө 
‚822 £5 as House-to-House Electric ә * җа - - es 
15,000 £5 me Kensington & Knightsbridge El. Light s paid). on а 5 | = FA e 
10,000 £6 6% Do. Ist Pref. Cumulative (fu Pm .. .. ee | January and July ee ee ee 
45,000 £5 8/6 | Liverpool Electric Supply (fally p a) Р kw ed a0 78 74 78 73 $16 2 | - бе en 
111,000 b - London Electric Supply.. EN - Р P on А .. 
49,900 £10 5/0 ae 00986 Supply (fully paid) .. эз аса 18 14 13 11 217 2 z | 13H 138 
£150,000 | Stock | 44% |* Do. dI бә» бе eee беа кааз ana ea әй 119 122 120 123 3 14 1 June ani December - 
8, 2 £10 40 Nottin Hill Bio — я е e ů³«õ„ но me . 9 9} 9 9] ^ - °е ee 
а .. | Rand Electric .......... NE - z prem 8 1 prem. ie РЕ T .. 
19,980 £5 5/3 St. James and Pall Mall ............—.......... 10} 10} 10; 19] АЕ =d 103 94 
,000 £5 TZ Do. 7 per Cent. Preference.. 10 11 10 11 3 3 6 — T a. 
59,900 5 4/6 Westminster Electric Supply (fally paid) TERME fle 9} 10} 9} 10 3 8 4 = 10 Ji 
ELECTRIC MANUFACTURING, &o., COMPANIES. | 
90,000 8 1/8 Brush Electrical Engineering ............... -—- 14 18 1 18 . = as T 
90,000 2 6% Do. 6 per Cent. Pref. Non-Cumulative ...... 1 1} 1 14 з 4 0 ~ — —— 
£125,000 | Stock 45% Do. 44 per Cent. Debentures.. 111 114 111 114 819 6 | March & September 111 z 
28,180 Б 3/0 Crompton and Co., 7 per Cent. Cumulative Tre’. 21 21 2 21 Ee January and July .. T eee 
89,261 5 1/6 | Edison and Swan United.................. esse, i H0 1 1 i is 18 14 
£109,000 Stock 447, Do. 4% Mortgage Debenture Stock . а 104 107 104 107 4 5 4 = = — 
20,000 £5 F Electric and General Invest. Ordinary (£1 paid) .. 85 Y - - - 
119,020 2 2 Electric Construction. 13 14 1 ! 18 T — .. .. 
12,815 2 209 Do. 7 рег Cent. Cumulative Pref. .......... 21 21 2 23 5 110 - m — 
91,195 2 10% Elmore's Patent Copper Deposi ting i 8 ў аб = T z 
20,000 5 УА Fowler-Waring Cables (fully paid) .......... - i T ка вё ‘a — 
50,000 10 15/0 India Rubber, Gutta Percha, &c., Works ...... 5 2°} 93} Sak)» 941 4 1 8 February & August 24 23 
£200,000 100 il к: DM 4 per Cent. Debentures, 1896 .......... oe - March & September es E 
15,995 £10 Y [International Okonite Ordinary че 2 - = “, 
16,000 #10 - D». 8 per Cent. Preference.................. - 5а Desember and June <n - 
,000 9 8 Manchester Edison-Swan A" (£1 5s. palsy: Ba PAS i as i T - 
87,850 12 24/0 Telegraph Construction and Maintenance . wp 83 41 38 41 4 710 March and July. 40] 34] 
£150,000 100 Gz. |* Do. & per Cont. Bonds coiere eon runi 102 105 102 105 4:6 7 January and July . - - 
87,514 £5 à Woodhouse and Rawson Ordinary (£3 16s. paid). ee =- - — 
41,098 25 * Do. Preference (fully paid).................. : E m | e: ee 
£100,000 10 100 W. T. Henley's Telegraph Works Ordinary.. 16) 17} 16\ 174 8.8 7 17} — 
430,000 10 7/0 Do. 7 per Cent. Preference eee 1894 174 164 174 4 0 0 - ., . 
£50,000 Stock 447 Do. 44% Mort ge Debenture Stock........ 107 112 108 1'3 4 0 2 — as 
RAILWAYS Ано TRAMWAYS. 
£630,000 | Stook 1j Cit "ap pe London Railway Con. Ordy. . 40 42 41 43 218 1 | May and November M - 
7,650 10 6 терими РЕФ ӨГӨПОӨ La ng ne ew td ba tes 1144 15 144 15 3 6 8 T 15 — 
210,171 Stock 1 Do. i ре өсү чачар: крс ИЕК" ИШЕ Т 185 138 185 219 3 | May and November 1374 ve 
10,000 io | 5 Do. 6% Protoronce 2 2 -- ( 163 16 16g, 16] | 219 8 " = " 
116,000 Btook 4 Do a? Walen [enn OM. | 114} 116 8 10 2 January and July — — = 


n calculating the yield on this security, gllowance has been made for accrued interest, but not for redemption, 
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TRANSF ORMERS 


30,000 H.P. SUPPLIED. 


The BRUSH ELECTRICAL ENGINEERING 
CoMPANY'S Transformers are the out- 
come of many years Manufacturing 
EBENEN Experience, and embody the highest 
— EM possible qualities of 


Er) 


I Es. 19 | EFFIGIEN CY, 


AUE | — SPECIAL TERMS for LARGE ORDERS or for YEARLY CONTRACTS. 
mal FOR ALL PARTICULARS APPLY TO 


FOR ALL PARTICULARS APPLY TO— 


THE BRUSH 


ELECTRICAL ENGINEERING CO., Ltd., 


di M 49, QUEEN VICTORIA STREET, LONDON, E.C. 


= - s — C can — — — — — —— ———— —  — — — 


UNDERGROUND MAINS. 


CALLENDER'S BITUMEN TELEGRAPH & WATERPROOF COMPANY, Ltd. 


MANUFACTURERS OF 


ELECTRIC LIGHT CABLES, MAINS, CONDUITS AND ACCESSORIES. | | 


Engineers and Contractors.  Ironfounders and Coppersmiths. Makers of Lead Tubo and Pipes, Bitumen Refiners 


Head Office: 90, CANNON STREET, ARE MESS Е.С. 
Telephone No. 15133. Telegraph Address: '' CALLENDER LONDON.” 
Faoctory—-ERITH MARSHES, KENT. 
LIVERPOOL—Olidham Pince, Renshaw Street. BIBMINGHAM—5S8, Water Street. 
NOTTING HAM—King John’s Chambers, Bridiesmith Gate. GLASGOW. —Great Western Read, Kelvinside. 
Also Contractors for underground Mains at ABERDEEN, COAL En WELSEA’ Ae e HUDDERSFIELD, SHEFFIELD, HULL, OXFORD HANLEY, 
c., &c. 

The CALLENDER COMPANY is Doe iar үч pa gr the laying of Underground Mains, including all excavation and reinstatement of paving, building boxes, 
feeder points, or transformer chambers, erecti ars and all other accessories гето! for the complete equipment of the distribution network of a Central 
Station, for either HIGH or LOW TENSION with "CON TIN MIN bbs or ALTERNATING CURR 

1. With Vulcanised Bitumen Cables laid solid in Bitumen. 
2. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes. 
$. With Lead-Sheathed Cables, either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in the earth. 


— = 2 
„„ 


| E 1 


Price 1s., post free Is. 3d. Annual Subscription, ls. Od. post free, abroad 1468. 


“THE ENGINEERING MAGAZINE:” 


Ax American Monthly Periodical, having an extensive sale and containing popularly- written critical articles on Electrical Engineering and So ial 
Subjects by leading writers. 

CONTENTS OF THE MAY ISSUE (No. 2, Vol. XI.). 
THE PRESENT VALUE AND PURCHASING FOWER OF GOLD—H. M. Chance. | оета Y AND THE HOR3ELESS CARRIAGE PROBLEM—W. Baxter, jun 
QUACKERY IN ENGINEERING EDUCATION—Edgar Kidwell. | POINTS IN THE SELECIION OF STEAM ENGINES—W. H. Wakeman. 
THE VAST IMPORTANCE OF THE COK E INDUSTRIT—-John Fulton. MODERN MACHINE SHOP ECONOMICS, II. — Horace L. Arnold. 
DEVELOPMENT OF ELECTRIC LIGHTING ENGINES—H. Lindley. MINOR MINERAL PRODUCTS OF THE UNITED STATES. I.— David T. Day. 
ABE BRITISH RAILROAD STOCKS GOOD INVESTMENTS ?—Thos. Е. Woodlock. | RESTRAINTS UPON THE PRACTICE OF ARCHITECTURE-J. B. Robinson. 


Each issue of the Magazine also contains— 
A Complete Index of the Contents of the World’s Technical Press. 
Tar ENGINEERING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 


A Specimen Back Number will be forwarded on reoeipt of Gd. to defray postage, &c. 


European Agent: GEO. TUCKER, Publisher, THE ELECTRICIAN” PRINTING & PUBLISHING CO. Ltd. 
SALISBURY COURT, FLEET STREET, LONDON, E.C. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
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EASTERN TELEGRAPH COMPANY, LIMITED. 


IN CONNECTION WITH THE 


EASTERN P AFRIOAR E AUSTRALASIA AND OHINA) BRAZILIAN SUBMARINE, EASTERN AND 
COMPANIES EUROPE AND AZORES, WEST AFRICAN AND AFRICAN DIRECT TELEGRAPH 


By DIRECT n CABLES, to Argi Portugal, Gibraltar, Malta, Egypt, Aden, 

ndia. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By pego qm to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
an anila. — — — 


Telegrams should be sent from the Company's Stations 
LONDON-—1!, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, k. C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, М.С. 
MANCHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, "r^ Syra, Candia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, 1 WN Santa Maura, Tinos, Andros, Zea, and 
all the Greek Islands. 


The Company's Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


Ia sending Telegrams from Postal Stati cc 2 22 ds bei tuitcusly by 
care should be taken to mark шеш LA. Hi A. STER N, ми the Donal authorities Е 
Books of Forms and Tariffs forwarded post free on application аё the Company’ Chief Offices as above, or at 


37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary. 
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TELEPHONE No. 15,077 TELEGRAMS: "INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY 


(ESTABLISHED 1860), 


Eteotrical Aucticneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
VESTRY OF HAMMERSMITH. 


ELECTRIC LIGHTING. 


CABLES, ARC LAMPS AND POSTS, TRANSFORMERS. 
The VESTRY of HAMMERSMITH are prepared to receive TENDERS for the 


following :— 
(a) The SUPPLYING and LAYING of HIGH PRESSURE and LOW PRESSURE 
CABLES and PIPES. 
) The SUPPLY and ERECTION of ARC LAMPS and LAMP POSTS. 
c) The SOPPLY and ERECTION of TRANSFORMERS and SUB-STATION 


KENT. 
E eme SUPPLY and ERECTION of a 5 Ton OVERHEAD TRAVELLING 


cifications, general conditions and form of tetider can be obtained at the office 
of Mr. А. Н. Preece, A. M. I O.E., 89, Victoria-street, Westminster. Applications for 
any one or all of the above sections must be accompanied by a cheque for two 
neas, which will be refunded on receipt of a bona ade tender. & 
Sealed tenders endorsed Cables," Arc Lamps," Transformers, or Crane. 
‘must be delivered at the Offices of the Vestry. 57. Fulham Palace- road, Hammer- 
smith, not later than noon on WEDNESDAY, 27th May, 1896. 

The Vestry does not bind itself to accept the lowest or any tender. 


W. Р. COCKBURN, Vestry Clerk. 
Vestry Offices, 
57, Fulham Palace-road, W. 


HE METROPOLITAN ELECTRIC SUPPLY CO., LTD., 


offer the following 
WESTINGHOUSE ENGINES FOR SALE, 


owing to extensions and increase of H P. required for larger Units. 
All the Engines are in good condition and complete in all respects. 


FIVE pete Go VERTICAL ENCLOSED ENGINES, each capable of indicat- 
ing 5 A ek when running at a speed of 250 revs. per minute, with a boiler pressure 


r inch. 

FIVE COMPO ND VERTICAL ENCLOSED ENGINES, each capable of indicat- 
ing 250 rr when running at 280 revs. per minute, with a boiler pressure of 150 lbs. 

T square inc ; 

ONE COMPOUND VERTICAL ENCLOSED ENGINE capable of тисш 85 Н.Р. 
when сае M a speed of 320 revs. per minute, with a boiler pressure of 150 lbs. 

т square luch. 
The whole of the above Engines are fitted with variable expansion gear controlled 
by flywheel governors. | 

Permits to inspect may be obtained by application to the ENGINEER at 17, 
South-street, Manchester-square, W., who will give any further particulars. 


{TTY AND GUILDS OF LONDON INSTITUTE, 


SESSION 1896-97. 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute’s Colleges commence in October, and cover a period of two to 
years. The MATRICULATION EXAMINATION of the Central Technical 
College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Teehnical College, Finsbury, on September 22nd. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition-road, 8. W.), a College for Higher Technical Instruction for Students not 
under 16 years of age preparing to become Civil, Mechanical or Electrical Engineers, 


Chemical. TUN Ya Teachers. 5 
THE MATRICULATION EXAMINATION will be held on September 21st to 24th, 
and the new Session will commence on October ist. 


XI. I. C. E. (Civil and Mechanical Engineering) ; W. E. Ayrton, F.R.8. (Physics 
Electrical Engineering); Н. E. Armstrong, D., emistry). 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(Leonard-street, Oity-road, 5 The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for Students not under 14 years of age, preparing to 
enter Mechanical or Electrical Engineering and Chemical Industries. 

THE ENTRANCE EXAMINATION will be held on September 22nd, and the new 
Session will commence on October 6th. 

Professors :—S. P. Thompson, D.Sc., F.R.8. (Electrical N ; J. Perry, 
D.Sc., F. R. S. (Mechanical Engineering); В. Meldola, F. R. S. (Chemistry). 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute 
Gresham College, Basinghall-street, E.C. 


BRITISH ELECTRIC TRACTION (PIONEER) (0, 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. G., С.В. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 


the requirements of each locality. 
Address communications to Е. GARCKE, Managing Director. 


$ р Р Р a ДР 


> А ANLEY as ке чы 


ALA Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. —~ 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London. Telephone, 65188 


2 Gold Medals. 


APPOINTMENTS VACANT. 


M ETROPOLITAN POLICE OFFICE, 
NEW SCOTLAND YARD. 

WANTED, a thoroughly competent ENGINEER to take charge of and work the 
Electric Light Installation. Applicants must be between 30 and 40 years of age, 
and be capable of managing a large generating plant. They must also be competent 
mechanics thoroughly capable of executing all ordinary repairs. Applications must 
be made in writing to the RECEIVER for the Metropolitan Police District, New 
Scotland Yard, S.W., and must contain full particulars of previous service and 
qualifications. The wages will be 50€. a week, rising to 60s., and the person 
Dp wee required to give his whole time to the work. | 

ay, . 


NORTHERN POLYTECHNIC INSTITUTE. 


THE GOVERNORS invite APPLICATIONS for the appointment of HEAD of the 
DEPARTMENT of PHYSICS and ELECTRICAL ENGINEERING ; commencing 
salary £260 per annum. | 

The appointment will date from September 29th, 1896, but the candidate 
appointed will be expected in the meantime to consult with the Principal as to the 
equipment and organisation of the Department. 

Conditions of appointment: and forms of application, may be obtained from the 
Secretary, at the Institute, Holloway-road, London, N. 

Applications, accompanied Ъ 


three referees, to be sent in to 
COUNTY BOROUGH OF SALFORD. 
MUNICIPAL TECHNICAL INSTITUTE. 
The following APPOINTMENTS are about to be made, viz. :— 


CHIEF LECTURER in CHEMISTRY, salary £200. 

CHIEF LECTURER in DYEING, salary £150. 

ART MASTER, salary 2220. 

Forms of application and particulars of duties may be obtained upon application 
to the SECRETARY at the Institute, Peel Park. Salford. 


By order, 
SAML. BROWN, Town Clerk. 


Town Hall, Salford, 6th May, 1800. 
OF SALFORD. 


copies of recent testimonials and the names of 
е PRINCIPAL, not later than June 1st, 1896. 
E. GRIFFITHS, Secretary. 


OUNTY BOROUGH 


MUNICIPAL TECHNICAL INSTITUTE. 
WANTED an INSTRUMENT MAKER, wages £2 per week. Forms of applica- 
tion and particulars of duties, &c., may be obtained from the SECRETARY at the 
Institute, Peel Park, Salford. By order, 


SAML. BROWN, Town Clerk. 
Town Hall, Salford, May 6, 1896. 
SITUATIONS VACANT AND WANTED. 
A LEADING FIRM of Electrical Engineers and 
Contractors in London district requires the services of an ELECTRICAL 
ENGINKER in their estimating department. Reply stating experience, age and 
salary required, to :—'' KENT," Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ARMATURE WINDERS.—WANTED, six first-class men. 


Regular employment if piede T ADPIY, with testimonials, stating experience 
and wages required, P. R. JAOKSON & Co., Ltd., Salford Rolling Mills, Manchester. 


WANTED at once an experienced WIREMAN, рег- 


macency, must have good references.—Apply, Messrs. C. G. REED and 
SON, 26, North-street, Brighton. 


DVERTISER (nearly 16) wants to enter Electrical Engi- 


neering Works as PUPIL. Good references given and required.—Address, 
‘t MARTIN," 32, Silverlands-road, Silverhill, St. Leonards-on-Sea. 


JL ECTRICIAN (practical) wishes to canvass for and super- 


intend electric light work, or as Traveller for accessories. Small salary and 
commission. Age ?З.—'* ELECTRICIAN,” 21, Evesby-road, Kilburn, N.W. 


LECTRICAL ENGINEER, 6 years in electrical engineer- 
ng works and 4 nus installation work and its branches, could CANVASS 
and ESTIMATE.—'' A. W..“ 56, Demeane-road, Manchester. 


PARTNER WANTED by experienced Electrical Engineer- 
ing Manager with a valuable and latge business connection. Gapital required 
£2,000.— Apply, 2196, Electrician Office, Sgiisbury-court, Fleet-street, B.C. 


LECTRICIANS.—NOTICE to EMPLOYERS.— Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 
Bran T CAR RICHARDSON and CO., Engineers Bureau. 342, Strand, 
ndon, W. 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARINERS, or wishing to SELL, can be introduced to 
Clients with Capital ; and GENTLEMEN Seeking Investmente can obtain 
(or threugh their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed. — Address, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY 


LIMITED, 


GUARANTEES FIDELITY. 
Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &c. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURANCE. 


Head Office: 49, CHANCERY LANE, LONDON, W.C. 
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WANTED, and | FOR SALE. 


PRICE L!57T5 WANTED. 


Messrs. SWETE and BAKER, Electrical Engineers, will be glad to receive PRICE 
LISTS of ELECTRICAL PLANT, APPARATUS and FITTINGS, with best Terms 
for Cash and full export discounts, as they are about to carry out some important 
work at Johannesburg and in Rhodesia. 

Communications to be addreased—Messrs. Swete and Baker, Box No. 647, care of 
Wm. Bettel, Esq., Goldfields Hotel, Johannesburg, S.A.R. 


м 
WIN TED, LAMP TOPS with Platinum, Scrap Platinum, 
&o.—EDEY and Co., 256, Ferndale-road, Brixton, S. W. 
D YNAMOS. 
140 volts 90 amperes, E.P.S. Co., 740 revs. 
100 volts 150 amperes, Statter, 1, 200 revs, 
100 volts 50 amperes, Gülcher. 
65 volts 900 amperes, Siemens. 
50 volts 40 amperes, Conrady. 
50 volts 20 amperes, Siemens. 
60 volts 15 amperes, Siemens. 
55 Accumulators, 31 L. E. P. S. 
12 Gas коше: from 1 Н.р. to 12 H.P., by Crossley Brothers. 
Gas Engine and Dynamo ошо: new ; for 15 16 c.p. lights. £45. 
en 


list. 
TUBE Co., LTD., 1000, Queen Victoria-street, E.C. 


=. UB COn ED HN EE ed eie ua 
PLATIN UM UTENSILS, SCRAP, LAMP TOPS.—Best 
oe tind | na by Derby and Co., 44, Clerkenwell- road, London, Е.С. N.B.— 


АЮ — T.. 
A CCUMULATOR . CHARGING.—C. Н. CATHCART 
and CO., having plant реа adapted for this purpose, Charge Cells of all 
Diy cheaply. Terms on application. Accumulators on 
A experimental uses, &c.—3, Dorset-buildings, Salisbury- 
.C. (Telephone No. 65, 260. ) 


sizes promptly, ; Шого 
Hire for temporary li 
square, Fleet-street, 


ELECTRICAL PATENTS. 
. a. M. Inst. E. E., M. Inst. M. E., Fellow of the Chartered 
J. Q. LORRAIN Inetitute of Patent Agents, 
NORFOLK HOUSE, NORFOLE STREET, STRAND, LONDON, W.C. 
" PATENTEES HAN DBOOK, " post free on application, gives Full Information 


d upon all the chie points of the — Law: 
R (T " Lorrain London.") 


Manufacturer of 
ELECTRICAL ANO PHYSIGAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
CATALOGUES FREE. 


FfVULCANITE B 


HARBURG INDIA- RM ADR C. 
London Warehouse: F. WIN 
138, LONDON WALL, WOOD STREET, EC: 


EH EBONITE. 


c. УУ. TREACHER & co. 


(Late F. C. ALLSOP & Co.), 
1625. Queen Victoria Street, London, E.C. 


Manufacturing Electricians. 
ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRADE. 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free. 


4^, 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


aa, Penywrernmn Road, ЖБ Ж КЕК,” COURT, . . 


Principal: G. W. de TUNZELMANN, B.Sc., M. l. E. E. 
Senior Instructor: С. CAPITO, M.I.E.E., M. I. M. E. 


МАМАМ NAINI ЧУ ЧУ ЧУ a L. 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MAOHINE TOOLS, 
PATTERN SHOP, &c. 


J. WEEKS ana CO., F. R. H. S. 


Patentees of the '* Duplez" Upright Tubular Boiler 
HORTICULT 1 1 BUILDERS AND HOT-WATER APPARATUS MANUFACTURERS 
o HER MAJESTY, H.R.H. THE PRINCE OF WALES, 

H.M. Admiralty and War Departments, Royal Botanic and Horicultural Societies. 
Illustrated Maurus re Designs, Estimates and Testimonials, also lowest Wholesale 
d Retail Prices of Materials free on application to 
d. WEEKS and @0., F.R.H.S., Chelsea, LONDON, 8. W. 

Telegrams: ‘‘HORTULANUS, LONDON." Канй No. 8728. : 


| — SPECIALISTS IN 


VENTI LATI NG 


By Electrical or any other Motive Power. 


BLAGKM AN VENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, E.C., & Branches. 


HOLDEN-D’ARSONVAL 


GALVANOMETER 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


TRADE MARK 


Sensitive. 
Portable. 
Dead Beat. 


UNAFFECTED BY VIBRATION. 
£8 10 0. £5 0 0. £4 O O. 


J. PITKIN, >, ва Lion St., CLERKENWELL, E.C. 


The Bristol Safety Lamp Works, 


THE LATEST AND BEST 


Patent. 


PORTABLE ACCUMULATORS Roentgen 
“ Cosmos” Primary Batteries 


Absolutely Constant for hours at High Rate of Discharge. 


Photography. 


APPLY— 


63, Queen Victoria St., 
LONDON, Е.С. 


— — — ——— — 
- — —U—üäũ q ы а. 
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EVERSHED 


VOLT 
. AMPERE 


BRASS CASES. | | 
біп. DIALS. — GAUG ES. 


FROM AN UNTOUCHED PHOTOGRAPH. 


Prices from £1 : 19: О. 


EVERSHED & VIGNOLES, Ltd., 
Woodfiold Works, Harrow Road, W. 


— A 
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Cr. 8vo. Cloth. Price 6s. net. 


HANDY GUIDE TO PATENT LAW 
AND PRACTICE, 


By C. F. EMERY, LL.M., of the Inner Temple, Barrister-at-Law. 


„The learned author of this volume has compressed within the limits of some 


500 pages all the law and procedure relating to patents, commendable alike from 
the point of view of typography and arrangement. — Electrician. 

“Mr. G. Е. Emery, of the Inner 1emple, is already favourably known as the 
author of concise legal textbooks. The book is well conceived and carefully 


executed." — Manchester Guardian. ; 
It is clearly and con-isely written and seems to contain all information that ів 
of practical value as to obtaining a patent.” - Law Times. 


- EFFINGHAM WILSON, Royal Exchange, Е.С. 


— e — 


With 94 Illustrations. буо. 12s. net. 


И CIRCUIT IN THEORY 
AND PRACTICE, 


By Dr. H. DU BOIS, 


Privatdocent in the University of Berlin. 


n 


„ Translated by Dr. ATKINSON, 


Formerly Professor of Experimental Science in the Staff 
College, Sandhurst. 


LONGMANS, GREEN & CO., 
London, New York, and Bombay. 


JUST PUBLISHED. Crown 8уо. 430 pages. 6s. 
ELECTRIC LIGHTING AND POWER DISTRIBU- 


TION. : An Elementary Manual on Electrical Engineering, suitable for 
Students preparing for the Prelimary and Ordinary Grade Examina- 
tions of the City and Guilds of London Institute. By W. PERREN 
MAYCOCK, M.LE.E. Third Edition (in Two Volumes). Vol. I., with 
numerous Questions and Exercises, including all those set for the 
Preliminary and Ordinary Grade Examinations since 1890. 231 Illus- 
trations, Index, and Ruled Pages for Notes. 
CONDENSED TABLE OF CONTENTS OF VOLUME I. 

CHAP. I.—Furce, Mass, Work, Power, Energy, Units, &c. 

CHAP. II. —Electricity, Conductance, Resistance, Quantity, Current, B. o. T. Unit, 
сш ones Law, Electrical Work and Power, Joule's Law, Heat Units, Con- 

ensers, &c. І 

CHAP. III —Fall of Potential, Effects of a Current, Right-Hand Rulés, Magnetism, 
Maguets for Direct and Alternating Currents, &c. 

CHAP. IV.—Induction of Currents, Experiments in Electromagnetic Induction, 
Laws, Self and Mutual Induction, Attraction and Repulsion of Currents, &c. 

CHAP. V.—El- ctric Bell Fitting, Indicators, Relays, Circuit Di ms, &c. 

CHAP. be Seater Lia Properties of Materials, the Magnetic Circuit, Curves, Mea- 
surement of Н, M. I. В, and д, Susceptibility, Hysteresis, &c., &c. 

CHAP. VII.— Board of Trade Standards, Measurement of Resistance, Wheatstone 
and Slide-Wire Bridges, Galvanometers, Voltmeters, Ammeters, Ohmmeters, 


Wattmeters, Recording Apparatus. The Measuring Instruments of Cardew, 
Ayrton and verry, Holden, Kelvin, Swinburne, Evershed, Paterson and Cooper, 
Schuckert, Muirhead, Siemens, Ge, 

CHAP. VIII —Principle of the Dynamo, Armatures, Armature Cores, Winding cf 
Armatures, Field Magnets, Excitation, Sparking of Dynamos, Construction of 


Commutators, Kockers, Brush-Holdera, Brushes, &c., &c. 

СнАр. IX.— Direct - Current Dynamos.  iiiustrations and Descriptions of the 
Machines of Kapp, Mather and Platt, Siemens, Goolden, Laurence-Scott, 
Parker, Ernest ott aud Mountain, Joel, Crompton, Rankin-Kenn , 
Lahmeyer, Brush, Mavor and Coulson, Jackson, Thomson-Houston ; and De 
thereof. INDEX TO VOLUME I. 


WHITTAKER & CO., 2, White Hart Street, Paternoster Square, London. 
Price 1d.) DAILY [Price 1d. 


TENDERS ano CONTRAGTS. 


The New London Daily Paper. 
Contains :— 
ALL THE OONTRACTS OF THE DAY. 
Including: | 
THE ELBOTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 

Of all Newsagents, and at Mess. Smith's Bookstalls by order, or of the Publishers 
Sadbsertptiont :—3 month, gs. 90.; 6 months, 19s. 6d. ; 12 months, 396. 
post free. Single Copies ıd., post free (jd. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd, 98 & 99. Temple Chambers, Bouverle Street, 
LONDON, E.C. 


THE 


NOW READY, NEW EDITION. 


ALTERNATE-GURRENT TRANSFORMER 


IN THEORY AND PRACTICE. VOL. I. 


By Prof. J. A. FLEMING, M.A., D.Sc., F.R.S., M. R. I., &e. FULLY ILLUSTRATED. PRICE 12s. 6d., POST FREE. 


Five issues ef the amm Vol, f- wore 
September, Aas, and Maron, 


thausted hetween 


Since the issue of the First Edition of this werk tke- stedy of the properties (дүр applications of alternating electric currents has made enormous 


Progress. . The author has, accordingly, rewrittem the greater part of th 
in alternating-current work. Academic methods are avoided, and the necessities of 
the student who has to deal with the subject not as a basis for mathematical gymuestics bat with the object of acquiring practically useful knowledge, 


to the increasing numbers of those who are practically e 


( 


have been fully ‘considered. 
CHAPTER I.—Introductory. 

Faraday's Electrical Researches—Early Experimenta on Electro- Magnetic 
Induction—Faraday’s King Coil—Mutual Induction of Two Circuits Faraday's 
1 Induction of Electric Currents—Faraday's Lines of Force - Joseph 

nry's Discoveries—The Production of Electric Currents by Magnets and Motion. 


CHAPTER II.—Electro-Magnetic Induction. 

Magnetic Force ami Magnetic Fields—Definitions of Magnetic Quantities— 
Magnetic Force near Conductors—Typical Cases—Magneto-Motive Force and 
Magnetic Induction— ic Potential —Tubes of Magnetic Induction--Faraday's 
Law of Induction—The Magnetic Circuit—Magnetic Resistance and Reluctance— 
Curves of etisation— Determination of Permeability— Magnetic Hysteresis— 
Dissipation of Energy by Hysteresis— Variation of Hysteresis with Temperature. 


CHAPTER III.—The Theory ot Simple Periodic Currents, 

Variable and Steady Flow—Current and Electromotive Force Curves—Simple 
Periodic Curves—Compound Periodic Curves—Fouriers Theorem— Mathematical 
Sketch of Fouriers Theorem—Analysis of Complex Curves—Simple Periodic 
Currents and Electromotive Forces—Mean-Square Value of a Periodic Current— 
Inductance and Inductive Circuits—Faraday's rimente on Self-Induction— 
Electro-Magnetic Momentum — Coefficient of Self-Induction — Electro-Magnetic 
Energy—The Unit of Inductance—The Current Equation—Logarithmic Curves— 
Time Constant of a Circuit—Instantaneous Value of a Periodic Current—Graphic 
Representation of Periodic Currente—The Mean Value of the Power of a Periodic 
Current—The Theory of the Wattmeter—Impedance of Branched Circuits—Mutual 
Induction of Two Circuita—The Flow of Periodic Currents in Circuits having 
. Condenser in Series with Inductive Resistance Representation 
of Periodic Currents by Polar Diagrams —Initial Conditions on Starting Currents in 
Inductive Circuits. 


CHAPTER IV.—Mutual and Self-Induction, 
The Researches of Joseph Henry—Mutual and Self-Induction—Induction at a 
Distanoe—Induced Currents of Higher Orders—Induction Effects by Transient Elec- 


chapters, in tlre hope that the book will continue to be useful 


tric Carrents—Theory of Induction Coil—Experimental Confirmations —Durationzof 
Induced Currents—Magnetic Screening Action of Metallic Masses—Sonometer and 
Induction Balance—Transmission of Alternating Currents through Conductors— 
Prof. Hughes’ Experiments — Distribution of Alternating Currents in Conductors— 
Electro-Magnetic Repulsion — Elihu Thomson's Experiments — Electro-Magnetic 
Rotations—Growth of Magnetic Induction in Magnetic Circuits—Symmetry of 
Current and Induction. 


CHAPTER V.—Dynamical Theory of Induction. 

Electro-Magnetic Theory—Electric Displacement —Max well's Theory—-Displace- 
ment Currents and Displacement Waves—Mechanical Illustrations—Theory of 
Molecular Vortices-- Comparison of Theory and Experiment— Velocity of Prom 
of Electro-Magnetic Disturbanoes—Values of uv Vector Potential—Electrical 
Oscillation—Discharge of Leyden Jar—The Function of Condenser in the Induction 
Coll— The Alternative Path Experiments —Impulsive Impedance—Hertz's Researches 
— Resonance of Circuite-— Interference Pheaomena—Identity of Light and Electro- 
Magnetic Waves—Confirmatory Experimente—Experimental Determination of the 
Velocity of Propagation of Electro- etic Waves—Recent Views. 


CHAPTER VI.—The Induction Coil and Transformer. 

General Description of the Action of the Transformer or Induction Coil— 
Experimental Determination of the Form of Current and Electromotive Force 
Curves—Curve Tracers— Discussion of Transformer Diagrams — Current and Electro- 
motive Foroe Curves in Various Cases—Harmonic Analysis of Transformer Curves— 
Curves of Magnetic Induction—Power and Hysteresis Curves—Experimental Deter- 
mination of Iron Arc Losses in Transformers—Practical Use of the Wattmeter— 
Efficiency Curves of Transformers—Secular Change in Hysteresis Loss in Trans- 
formers—Current Rushes into Transformers at Moment of Making Connection with 
the Circuit—General Theory of Transformer Action —The Power Factor—Importance 
of Large Power Factor —Open and Closed Circuit Transformers—Regulation and 
Secondary drop in Transformers —Magnetic Leakage—Control of Copper and Iron 
"erts и in Transformers—Heat Radiation from Transformers—Transformer Speci- 

cations. 


“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, E.C. 
And all Booksellers at Home and Abroad. 
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The LIST of SUBSCRIPTIONS is NOW OPEN, and will CLOSE TO-DAY, FRIDAY, the 15th May, 1896, at. 
4 p.m. for both TOWN and COUNTRY. 


THE COUNTY OF LONDON AND 


BRUSH PROVINCIAL ELECTRIC 


LIGHTING COMPANY, LIMITED, 


Incorporated under the Companies Acts, 1862 to 1890. 


SHARE CAPITAL - - 


£800,000, 


Divided into 40,000 Cumulative Six per Cent. Preference and 40,000 Ordinary Shares of £10 each, 
of which 10,000 Preference and 22,475 Ordinary Shares have already been subscribed and called up. 


The Directors have power to raise £400,000 on Debentures. 
в 
Seccnd issue of 10,000 Gumulative Six per Gent. Preference Shares 
at a premium ef £2 per Sharo, 


WHICH ARE OFFERED FOR SUBSCRIPTION ON BEHALF OF 


THE COUNTY OF LONDON & BRUSH PROVINCIAL ELECTRIC LIGHTING COMPANY, Ltd., 
B 


THE ELECTRIC AND GENERAL INVESTMENT COMPANY, Limited, 


1 & 2, GREAT WINCHESTER STREET, LONDON, E.C., 


PAYABLE АЗ FOLLOWS: — 
£1 per Share on Application, being £0 10 
£g " otment » £110 ` 


on account of Capital and £0 10 : on account of Premium. 


Lad ” 0 bad »* 


£2 „ „ ist Sept. 1888. „ £100 „ » „ £100 " С 

£3 E 9 and Nov., 1 96, oe £2 0 e 99 99 

£2 р „ lst Jan., 1897, „ £2 @ 0 $$ ti 

£3 + „ ist Mar.,1897, „ £390 » и 
£12 £10 0 @ on acoount of Capital and £2 0 0 on account of Premium. 


The Shares may be paid up in full upon Allotment, or upon any date when an instalment falls due, under a discount calculated on 
the instalments at the rate of 3 per cent. per annum, but no dividend will be paid for the period. covered by the discount. 


Applications received from registered holders of the existing Preference and Ordinary Shares of the 
Company will be preferentially considered. 


Board of Directors. 
THE RicHT Нох. LORD RATHMORE, Chairman. 
JOSEPA BEVAN BRAITHWAITE, JUNR., Chairman of the Brush Electrical 
Engineering Co., Ltd., De ney Снаігшар: 
WILLIAM CHARLES BRAITHW AITE, Director of the Richmond (Surrey) Electric 


1 and Power Co., Ltd. 

GARCKE, Director of the Electric and General Investment Co., Ltd. 

FREDE. W. REYNOLDS, Director of the City of London El- ctric Lighting Co., Ltd. 

AYMOR H. SANDERSON, Chairman of the Bournemouth and District Electric 
Бару Co., Ltd. 

FBANCIS EVANCE SAVORY, Bury 8t. Edmunds. 

Е. PERCY SELLON, M. Inst. E.E., Joint Manager of the Brush Electrical Engineering 


Co., Ltd. 
B. H. VAN TROMP, Director of the Dover Electricity Supply Co., Ltd. 


Bankers.—GLYN, MILLS, CURRIE & Co., 67, Lombard Street, London, E.C. 
Brokers.—FOSTER & BRAITHWAITE, 27, Austin Friars, London, Е.С. 
Solicitor.—SY DNEY MORSE, 4, Fenchurch Avenue, London, Е.С. 


Auditor.—ROBERT HENRY MARSH, Assoc.C.A., 70 & 71, Bishopsgate Street 


Within, London, E.C. 
Engineer and Manager.—A. J. LAWSON, M. Inst. E. R. 
Consulting Esgineer.—JOHN S. RAWORTH, M. Inst. E. E. 
Secretary.—H. B. RENWICK. 
Offices.—MOORGATE COURT, MOORGATE PLAOE, LONDON, Е.С. 


PROSPECTUS. 


OBJECTS OF THE COMPANY.—This Company was registered on 30th June, 
1891, for the purpose of undertaking the supply of Electricity in the County of 
London, and elsewhere in the United Kingdom. 

PREVIOUS ISSUES.—Of the authorised number of 40,000 Preference and 40,000 
Ordinary Shares of £10 each, 10,000 Preference and 30,000 Ordinary Shares have been 
iss of which the whole of the Preference and 22,475 Ordinary have been 


and. called a 
PRIBENT ISSUE.— The present issue of 10,000 Preference Shares is made in 
order to provide funds for the further development of the Company's business, and 


in allotting, eons received from registered holders of the existing Preference 
and Ordinary Mares of the Company will be preferentially considered: 
FUTURE UES.—It is not intended that the balance of 20,000 Preference Shares 


shall be issued except at a higher premium than that at which the present issue is 


offered. | 
CAPITAL EXPENDITURE.—The audited Balance Sheet of the Company at 
81st December, 1895, shows Capital Expenditure as follows: 
County OF LONDON STATIONS— 


Land, Buildings, Machinery, Plant, Mains, e... 2187,065 3 9 
PROVINCIAL STATIONS— 
Investments in and Advances to Associated Blec- 
tricity Supply Companlees . 156,019 4 2 
£293,084 7 11 


a figure has been increased by expenditure incurred since the above-mentioned 

BEV ENUE.—Dividends at the full rate of six per cent. per annum have been paid 
on the existing Preference Shares for the year ended the 31st December, 1895, and the 
Directors consider that the earnings of the Company during the present year will be 
sufficient to pay the dividend on the Preference Shares, including the present issue. 

PAELIAMENTARY POWERS HELD BY THE COMPANY.—The Company holds 
Provisional Orders, confirmed by Acts of Parliament, for the following districts in 
the County of London :— 


The United Parish of St. James and St. John, Clerkenwell. 
The Parish of St. Luke, Middlesex. 


The District of the Wandsworth District Board of Works, includin 
Parishes of Wandsworth, Putney, Clapham, Balham, Tooting, an 


The Parish of St. George the Martyr, Southwark. 
The District of the St. Olave District Board of Works. 

COUNTY OF LONDON.— St. Luke and Clerkenwell.~In the St. Luke and Clerken- 
well Districts the whole of the street work in the oompulsory areas has been 
completed, and the station buildings are far advanced. Applications have been 

ved for the equivalent of 7,000 8-c.p. lampe, of which 6,000 are connected to the 
Company's mains, and the Directors anticipate that there will be & sufficient number 
of lamps applied for by the time the station is completed, to ensure a profit being 
earned from the commencement of working the plant. 

Wandsworth.—In the Wandsworth District the cables are being drawn in, the 
transformer sub-stations are in course of construction, and the generating station on 
the river Wandle is making rapid progress. 


The plant now on order for the St. Luke and Clerkenwell and Wands 
Stations will be capable of supplying 90,000 8 c.p. lamps; and the buildings for these 
stations will be sufficiently large to SODUHimo dats plant of more than double this 
capacity. . 

Cambericell.—The Company has applied to the Board of Trade fora Pre 
Order for other areas in Seuth London, and an Order has been granted for the 
of Camberwell, subject to confirmatioa by Parliament. 


PROVINCES.—In the Provinces the Company holds controlling interests in the 
followin DU Supply оета :— 

BOURNEMOUTH.—The Bournemouth and District Electrie Supply rini ee 
Limited.—The station buildings at Bournemouth have been remode and 
enlarged, and cunsiderable extensions of mains have been carried out within the 
past year. The plant is capable of supplying 27,500 8 c.p. lampe, and connections 

uivalent to 21,000 8 c.p. lamps have been made. 

VER.—The Dover Electricity Supply Company, Limited.—The Dover station 
was completed last year, and an uninterrupted supply of current has been given 
since April, 1805. The plant is capable of supplying 11,000 8 с.р. lamps, and 5,800 
8 c.p. lamps are already connected. 

RICHMOND, SURREY.—The Richmond (Surrey) Electric Light and Power Com- 
pany, Limited.—Considerable extensions of mains have been made during the past 
year, and further extensions are now in progress. The plant is capable of supplying 
9,500 8 c.p. lamps, and 5,900 are now connected. 

CONTKACTS. — Particulars of the Contracts entered into at the time of the forma- 
tion of the Company are given in the Von ris dated 25th March, 1894, inviting 
subscriptions for the first issue of Ordinary Shares of the Company, copies of which 
Prospectus and of the Contracts therein specified cau be seen at the Uffices of the 
Company. Various other Contracts, relating to the business of the Compauy, have 
since been entered into. These are too numerous for particulars of them to be 
given but they can be seen at the Offices of the S ue d Every person 
shares under this Prospectus shall be deemed to have due notice of all suc 
Contracts, and to have waived all rights to further particulars thereof, whether 
under section 88 of the Companies’ Act, 1867, or otherwise. A Contract relating to 
the present issue, contained in letters dated respectively the 27th, 29th and 
April, 1896, has been made between the Company and the Electric and General 
Investment Company, Limited, and the same can be seen at the Offices of the 


Company. | 

APPLICATION FOR SHARES. —Copies of the Memorandum and Articles of 
Association can be seen at the Offices of the Company and of the Electric and 
General Investment Company, Limited. Applications for Shares must be made on 
the form accompanying the prospectus and ‘for warded to the Bankers of the Company 
with the full amount of the deposit. If no allotment is made the deposit will be 
returned in full ; and where the number of Shares allotted is less than that applied 
for, the available balance will be applied towards the payment due on allotment, 
and any excess returned to the applicant. 

OFFICIAL QUOTATION .—The Preference and Ordinary Shares already sub- 
scribed are quoted in the Stock Exchange official list, and in due course application 
will be made to include the present issue in the quotation. 

Prospectuses and Forms of Application can be obtained from the Bankers, the 
Brokers, the Electric and General Investment Company, Limited, and at the Offices 
of the Company. 


1th May, 1596. 
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| WILLANS "noe" ENGINES ; 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. rd | 
STANDARD PATTERNS UP TO 1,200 1.H.P. — d NN | 


HIGH SPEED. 
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A consumption of less than 13lb. per LH.P. per hour has been recorded under suitable conditions of size, pressure, &e. 
and even in Engines of 80 I. H.P. a consumption of less than 144]b. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 130,000 H.P. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Lt 


THAMES DITTON, 
„у SURREY. 
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on page vii, 


DAVEY, PAAMAN & CO., Colchester, 


Engineers and Boilermakers. 
. Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


—— 0F Engines of all Sizes up to 1,500 h. p., The “ECONOMIO” Boiler is one of the best 
- Steam generators before the public not only 
for Efficiency but for Economy and Dura- 
bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
SUCCESS. 

| Oornish, Lancashire, “ Essex,” Vertical, Looo- 

motive, “ Boonomic," Safety, Water-Tube, 
Marine, and other Boilers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Telegraph Address: PAXMAN,COLCHESTER, Paxman’ в Patent di * oonomie" Steam Boiler. BOILERS MADE UP TO 20016. WORKING PRESSURE. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E.C. 


Portable and Semi-Portable Engines. 
Semi-Fixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi.Pixed Engines and Boilers. 
Compound Horizontal Pixed Engines. 
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NOTES. 


THe Friday evening discourse on Electric Shadows and 
Luminescence ” delivered at the Royal Institution last week by 
Prof. SvAxus THOMSON was characterised by the prominence 
given to the vacuum-tube work which led up to the Würzburg 
professor’s great discovery and by the scanty references made 
to the lecturer’s own investigations. It will certainly not be the 
fault of Prof. Тномрвом if the English public remains opaque 
to the claims of Crooxes, MürLER of Frankfort, LENARD, 
Wiepemann, EBERT and other pre-Róntgenites. The following 
combination of properties was given as a “ test for X-rays :— 
(1) They cause phosphorescence ; (2) they affect photographic 
plates; (3) they pass through aluminium; (4) they are not 
deflected by a magnet. This list of idiosyncracies also shows 
what a very narrow escape X-rays had from being cathode rays, 
their non-deflectability by a magnet alone differentiating them 
from the rays which Lenarp has investigated so exhaustively. 

Tur discourse was, it is needless to say, illustrated by a 
‘bewildering wealth of experiments. As a good sample we may 
quote the following :—A sheet of ebonite was electrified, then 
electrostatically screened, and exposed to X-radiation. On 
dusting with the usual powdered mixture the diselectrifying 
action of the rays was shown by the development as a dust- 
figure of the shadow of an object interposed between the 
X-ray source and ebonite plate. | 

Wits regard to Prof. THOurSOx's own results, he has found 
ihat the diamond, although much more transparent than 
glass, is more opaque than block carbon or graphite. Again, 
in a Crookes tube he finds that one cannot (unless by a special 
arrangement just discovered) obtain two shadows of an object 
by employing two cathodes; whence it follows that cathode 
rays are not mere wave motion. The photographic action of 
a tube is improved by directing the cathode discharge upon a 
metal surface or upon an enamel containing lead. Heating 
ihe “ anti-eathode " is also found to bean advantage. X-rays 
affect the brush discharge in air of a Wimshurst machine. 
Perhaps the most scientifically interesting discovery is that 
the transparency of materials to X-rays is more nearly pro- 
portional to their specific heats than to the reciprocal of 
their atomic weights as announced by Prof. Dewar. Prof. 
"Тномрѕох also lighted upon the fact, unearthed in France by 
M. Henry BrecquEREL, and first published by him in the 


Comptes Rendus, that bodies which emit visible rays when 
shone upon by X-rays emit X-rays when exposed to light. : 


Waen, some time since, Prof. Ayrton suggested that if 
there was a back electromotive force in an electric arc the 
resistance ought, in certain conditions, to be negative, the 
not unnatural suggestion met with a good deal of ridicule. In. 
а Paper on The True Resistance of the Electric Arc," by 
Messrs. J. Frira and J. Ropcers, read before the Physical 
Society last Friday, it was shown that when both the carbons 
are solid the ratio d V/d C—where V is the impressed voltage, 
and C the current in the arc—is always negative ; while when 
cored carbons are used it is always positive. The authors of 
this Paper have called this ratio the true resistance of the arc, 
and certainly, if this definition is disputed, it is difficult to see 
what other ratio to settle upon. Obviously, to take the ratio 
of V to C would beg the whole question of a back electromotive 
force in the arc, and is quite inadmissible. Nor can we take 
the V- C curve back to the origin, since an are is impossible 
over so wide a range. Nor, again, can we deal with any con- 
siderable amount of the possible curve, since every point on it 
corresponds to a different arc. The only resource is to take the 
rate of change of V with respect to C ; and, oddly enough, this 
never was challenged so long as the result gave a positive value. 
It is only when the apparently anomalous negative resistance“ 


is the conclusion forced that any doubt seems to arise. 
— 


Ir has been argued that a negative resistance is a physical 
impossibility. To this the authors of the Paper and Prof. 
Ayrton pertinently reply that so is the electric arc solus an 
impossibility. Mrs. Ayrron has shown that when a fixed 
potential difference is forced on the carbon ends there is a 
condition of instability in which a steady arc is impossible. 
Only when a certain amount of ‘‘steadying resistance," 
sufficient to over-balance the negative resistance of the are 
itself, is placed in series with the arc, will the are continuously 
and steadily exist. Apparently the corollary to & negative 
arc resistance is a back electromotive force. For, if the true 
resistance of the arc is wholly and really negative, the C?R 
loss in overcoming it must also be negative. In other words 
the true resistance must absorb heat, by some obscure endo- 
thermic action. But there is a large amount of heat actually 
and positively generated in the arc, and since this is not 
generated in overcoming resistance, the only conceivable 
other way in which it can be developed is by a back electro- 
motive force. 
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Tuere is something very refreshing in the breeziness of the 
discussion on Mr. Влвметт'ѕ Paper on “ The Evolution of the 
Storage Battery,” of which we publish an abridged report this 
week. As far as possible the phraseology of the original has 
been retained, and condensation has been effected by omitting 
unnecessary repetitions and amplifications. After the more 
or less set debates to which we are accustomed at the Institu- 
tion of Electrical Engineers, and the guarded tone usually 
adopted by the speakers, it is a distinctly novel sensation to 
see men thus fearlessly plunging into the troubled electrolytic 
waters of the lead cell. There is one point in the Paper 
which arrests attention at once, and that is, there are no 
curves. This is a distinct innovation, and one to be rather 
commended in this connection, for of curves we have had no 
end, but very little explanation as to the inward and chemical 
changes of which the physical phenomena are but the outward 
and visible sign. Itis somewhat startling to be told that lead 
sulphate is an electrolyte, for it has always been considered 
an axiom in this country that an electrolyte must be a fluid, 
and further it is difficult to see how the current could pass 
from one cell to the other without electrolysing the acid, and 
we must believe in this impossibility if we are to accept 
LxrENow's hypothesis as propounded by Mr. Бекр. Lead 
sulphate is only sparingly soluble in sulphuric acid, and 
though in time the sulphate formed on the plates during dis- 
charge might be dissolved in the acid, this would result in the 
electrolysis of the lead sulphate solution, and not in the con- 
version of the sulphate on the plates into peroxide of lead and 
spongy lead respectively, and it is these latter reactions which 


occur in practice. 
nie 


WI᷑I regard to the discussion as to the electromotive force 
as determined from the heat-equivalents of the chemical 
reactions occurring in the cell, one of the objections to the 
sulphate theory has always been that on this hypothesis the 
calculated electromotive force works out a little below that 
observed in practice, and considerably below that of a briskly 
charged cell; but when one considers the difficulties involved 
in the determination of the heat of formation, it is unreason. 
able to expect an exact agreement between the calculated and 
observed electromotive forces. On the assumption that the 
sulphating of the plates which takes place during discharge 
is due to the abstraction of SO, from acid of the strength 
contained in the cell, the calculated electromotive force is 
usually given as about 1:98 volt, but if we assume that the SO, 
is taken from concentrated sulphuric acid, then we get an elec- 
tromotive force considerably too high. The fact that the acid 
cools during discharge has considerable influence on the 
question, and appears to show that the formation of lead 
sulphate takes place, not at the expense of acid of the con- 
centration next the material undergoing change, but at the 
expense of free molecules of H,SO, present in the acid liquid, 
the withdrawal of which conditions the appearance of a fresh 
supply. Chemical energy, which appears as sensible heat, 
cannot also produce electrical energy, but this is a point which 


is often overlooked in discussing the chemistry of accumulators. 
— — 


Some doubt has also been cast, from time to time, on the 


identity of the electrolytic lead peroxide with that produced by 


active chemical process. Mr. Desmonp FrrzakRAL D has always. 


urged that the former is some hydrated peroxide; and there 


are experiments on record which show that the electromotive 
force yielded by a couple formed between lead and ordinary 
peroxide is not so high as that yielded with electrolytic 
peroxide. But this may be due to the effect of the support in 
the former case, for it is well known that the effect of the 
latter must be eliminated by having a dense and adherent 
coating of lead peroxide. It is noteworthy in this connection 
that in electrolytic methods for the determination of lead as 
lead peroxide it has been found necessary to dry the peroxide 
at about 150°C., or else the results obtained are inaccurate, 
and this inaccuracy is supposed to arise from the product 
being a hydrated peroxide. | 

Prior to 1891 the action of the battery was ascribed solely 
to the formation of sulphate on both plates during discharge, 
which sulphate was during charge converted into peroxide of lead 
on the positive plate, and spongy lead on the negative plate; and 
no account whatever was taken of any other effects of eleotro- 
lysis on the acid in the cell. But in this year Mr. RoBERTSON 
advanced the persulphuric theory which has found such a 
warm advocate in Mr. Barnett. This theory was based on 
the fact that persulphuric acid and its decomposition product,. 
hydrogen peroxide, were found present in the acid of every cell 
examined, but in those cells which contained sodium sulphate 
in the acid the characteristic peculiarities of the lead cell were 
less marked, and at the same time, the amount of the oxidised 
bodies in the acid was reduced. Cells containing this solution 
also suffered less on rest. In the following year Messrs. 
GrApsToNE and Hissert brought forward what may be styled 
the hydrate theory, by which the variations in electromotive 
force observed on breaking the charging or discharging 
circuit, the high initial electromotive force, and the sudden 
fall at the end of discharge with the corresponding rapid 
recovery, were all accounted for by the variations in the 
density of the acid nert the plates which take place during the 
working of the cell. At the end of charge the acid next. 
to and in the positive plate is very concentrated, and the. 
electromotive force is correspondingly high, while at the end 
of discharge the rapid weakening of the acid which takes place 
at both plates produces a rapid lowering, and the diffusion of 
the acid when the current is stopped accounts for the recovery 
of the cell. Thus the electromotive force of the cell depends. 
upon the hydrate of sulphuric acid which is next the electrodes: 
at any given moment, and the electromotive force developed is,. 
therefore, a function of the concentration of the acid. 


\ 
— — 


Few persons nowadays believe in the sulphate theory in its 
original simple form, so that for practical purposes we may say 
that there are now only two theories in vogue respecting the 
working of lead batteries; according to the one, the working 
of the cell depends on the products of electrolysis formed in 
the acid, and those products vary somewhat with its concen- 
tration. According to the other, the electromotive force of 
the cell is due to the strength of the acid or the hydrate 
which is next the plates at any given moment. These rival 
theories will be found fully set forth in. Messrs. GrapsToNE 
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and Hrssert’s Paper “Оп the Causes of the Changes of 


Electromotive Force in Secondary Batteries," and the reply 
thereto by Dr. Н. E. Акмвтвохе and Mr. G. Н. Roszerrsox, 
read before the Institution of Electrical Engineers in May, 1892. 
Whichever theory be right, there can be no longer any doubt that 
persulphuric acid їз formed very frequently, if not always, in the 
working of secondary batteries, and this is a point about which 
considerable scepticism was felt when Mr. Rosertson pub- 
lished his work. At that time a small anode and high current 
density were considered necessary for its production, probably 
because McLxop had observed these conditions in his experi- 
ments carried out on the electrolysis of sulphuric acid solu- 
tions of different strengths in 1886. As our columns show, 
the formation of persulphuric acid has been noted not only in 
the case of secondary batteries, but in that of industrial 
operations involving the electrolysis of sulphuric acid; and 
though its mere presence does not prove that it is necessary 
to the working of the process in which it is formed, still it is 
an endothermic compound which must therefore occasion loss 
of energy in its formation, and its decomposition product, 
hydrogen peroxide, cannot fail to be deleterious. It seems 
highly desirable, therefore, that the conditions which deter- 
mine the production of persulphurie acid during electrolysis 
should be carefully studied with a view to its elimination or 


diminution. 
— . —— . — 


Sir John Pender.—Tuesday’s London Gazette contains a 
notification that Sir John Pender, G.C.M.G., M.P. for the Wick 
Burghs, has accepted the Chiltern Hundreds. 


City and Guilds of London Institute.—Particulars will be 
found in another column of the sessional course of instruction 
in engineering and chemistry, &c., for session 1896-97. 

The P.Q. Atlantic Cable System.—The “Seine” has com- 
pleted the first repair in this system and proceeded to the 
locality ofthe deep water break on the other side of the ocean. 

Dynamo and Transformer Construction. — A course of 
lectures to the senior students of the Electrical Standardizing 
Institution will be given by Mr. James Swinburne, on “ Dynamo 
and Transformer Construction," commencing June 2nd. 


The Pacific Cable Conference. Mr. Н. W. Mercer, one of 
the private secretaries to Mr. J. Chamberlain, has been ap- 
pointed secretary to the conference to be held at the Colonial 
Office to discuss the scheme for laying a cable viá Canada to 
Australia. 


The Hopkinson Three-Wire Patent.—The Judicial Com- 
mittee of the Privy Council have fixed July 15th as the date 
for hearing the application for the prolongation of the Hopkin- 
son three-wire patent, No. 3,756 of 1882, now owned by the 
Westinghouse Company. 

The Toronto Meeting of the British Association.— The 
Council of the British Association have, says JVature, resolved 
to nominate Sir John Evans, К.С.В., treasurer of the Royal 
Society, for the presidency at the meeting which will be held 
next year in Toronto. 

Hungarian Honours.— Among the recipients of honours from 
the Budapest University, on the occasion of the celebration 
of the Hungarian millenium, were Lord Kelvin, Sir Joseph 
Lister, Herbert Spencer, M. Berthelot, Prof. Virchow, Prof. 
H. Sidgwick, and Prof. Max Müller. 

A Double-Distilled Doctor.—The Vienna correspondent of a 
daily paper solemnly asserts that among the scientists to receive 
honorary doctorates from the Budapest University, on the 
Occasion of the Hungarian millenium, were "Lord Kelvin 
(London), and Sir William Thomson (Glasgow)." 

Obituary.— We regret to record the death last week of Mr. 
J. À. Kingdon, whose name will be known to many readers of 


engineers interested in the use of coal. 


B Um 
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The Electrician in connection with an “inductor” alternator. 
Mr. Kingdon was а frequent contributor to the technical press, 
and recently written a work on * Applied Magnetism.” 


Cable Interruptions and Repair :— 


| Date of Interruption Date of Repair. 
Shanghai— Nagasaki. . May 5, 1896 May 7, 1896 
Puerto Plata—Martinique...... Dec. 19, 1895 = 
Ceara- Maranham m April 28, 1896 — 
San Thomé— Loanda ............ May 2, 1896 .. —- 
Monte Alegre—Santarem....... May 5, 1896 .. — 


New Lork- Haiti Cable, —The manufacture of the New York- 
Haiti cable has been commenced at the works of the Société 
Industrielle des Téléphones at Calais. This cable will place 
Brazil, Dutch Guiana, French Guiana and the French West 
Indies generally in communication with France, by what is 
virtually, if not in effect, an all French line. 


Tramway Bills. — In the House of Lords on Monday last 
Lord Tweedmouth moved: —“ That Standing Order 1334, 
relating to tram way Bills, be suspended for the remainder of 
the Session." He explained that the Standing Order was one 
which prohibited or impeded the consideration of clauses in that 
House empowering corporations to work their own tramways. 


Royal Institution.—The Duke of Northumberland, Presi- 
dent of the Royal Institution, has appointed the following 
Vice-Presidents for 1896.97 :— Sir Frederick Abel, Lord 
Kelvin, Mr. George Matthey, F.R.S., Mr. Ludwig Mond, 
F.R S., Earl Percy, Mr. Basil Woodd Smith, Sir James Crichton- 
Brown (treasurer), and Sir Frederick Bramwell (hon. secretary). 


Analyses of British and Foreign Coals.—Ia the March 
number of Zlectrical Engineering, of Chicago, there is an 
extensive table giving analyses and calorific values of a large 
number of American and European coals. This table covers 
some 21 pages, and should form a useful work of reference for 
We should add that 
17 pages of the table are exclusively devoted to United States. 
coals. 

Appointments Vacant.—The Committee of the City and 
Guilds of London Institute invite applications for the Profes- 
sorship of Mechanical Engineering and Applied Mathematics. 
at the Technical College, Finsbury, E.C. Salary £600 per 
annum. Applications must reach the Hon. Secretary, City 
and Guilds of London Institute, Gresham College, E.C., by 
June 8th.——-The Governors of the Northern Polytechnic 
Institute, Holloway, invite applications for the position of Head 
of the Physics and Electrical Engineering Department. Com- 
mencing salary £250 per annum. Further particulars appear 
in our advertisement columns. 


Progress of Electric Traction in America.—Commenting 
on the statistics of European electric traction systems, which 
were published recently in Industrie Electrique, our contem- 
porary, the Electrical Engineer of New York, remarks that, 
notwithstanding ‘‘the marvellous rapidity with which electric: 
traction was adopted in the United States it has. 
taken practically ten years to convince Europe that the horse 
could no longer compete for dividends with the trolley.” Our: 
contemporary adds the following table of statistics of traction. 
systems in the United States :— 


Miles. 
Length of electric track .................... sasse soe 10,365 
Length of horse track ...... ................. eere 1,914 
Length of cable track ................................. 632 
Length of miscellaneous track ..................... 679 
Number of electric cars . 24,745 
Number of electric roads 976 


A Novel Method of Utilising Water Power.—Particulara of 
a new method of utilising the power of falling water are given, 
as follows, in the Mining and Scientific Press:— 


The essential principal involved is the compression of air by the force of 
the falling water, and the compressed air used to drive motors at the falls 
or be transmitted toa distance for the same purpose. From a tank or a 
standpipe, in which the water stands at the same level as above the dam, 
the water is permitted to pour down a pipe, around whose base are a 
number of holes, admitting air from tubes running up to the surface of 
the water. The air is sucked in and compressed by the water, and the two 
are automatically separated by gravitation, the air passing into & storage or 
supply chamber. The incredible statement is made that from 70 to 80 per 
eent. of the latent energy in the falling water can be rendered available in 
this manner. This is no more than a turbine yields, but the latter caunot 
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transmit its energy toa distance without the interpolation of dynamos and 
motors, in which some loss of power occurs. It is said a plant operating on 
this principal is to be installed at the Dominion Cotton Mills in Magog, 
near Montreal 

Royal Society Selected Oandidates.—Amongst the 15 can- 
didates selected for admission into the Royal Society this year 
we note the name of Prof. Andrew Gray. He was born at 
Lochgelly, Fifeshire, in 1847, and received his higher education 
at the University of Glasgow. Prof. Gray was for some time 
private secretary and experimental assistant to Lord Kelvin. 
While serving in this capacity Prof. Gray had for a short time 
as a fellow student Prof. J. Perry, and assisted in the carrying 
out of the greater part of Lord Kelvin’s researches on “ The 
Effects of Stress on Magnetisation.” In 1880 Prof. Gray became 
official assistant to Lord Kelvin, and in 1884, on the founda- 
tion of the University College of North Wales at Bangor, he 
was appointed professor of physics, a post which he still holds. 
The following are some of the contributions of Prof. Gray to 
contemporary science:—A well-known book on Absolute 
Measurements in Electricity and Magnetism,” a Paper commu- 
nicated in 1883 to the Philosophical Magazine on “ The Deter- 
mination in Absolute Units of the Intensity of Powerful 
Magnetic Fields“; communications on “The Dynamical 
Theory of Electro-Magnetic Action” and “On the Calcula- 
tion of the Induction Coefficients of Coils,” also made to 
the same magazine. Prof. Gray is a Fellow of the Society of 
Edinburgh, and a member of the Physical Society. He is 
Examiner in Mathematics and Natural Philosophy for Degrees 
in Arts in the University of Glasgow and in Physics for 
Degrees in Medicine for the same University. 


Applied Electro-Chemistry.—Before dealing with the main 
subject of his third Cantor lecture, Mr. Swinburne referred to 
the electrolytic recovery of tin from scrap. His own experience 
had been that it was easy enough to do this in a solution 
of hot caustic, but the difficulty was to find the scrap from 
which to skin the tin ; no one seemed to have any for sale. 
Coming then to the electrolysis of fused salts Mr. Swinburne 
remarked that the importance of the process was generally 
overlooked, it was forgotten how immensely greater the con- 
ductivity of fused electrolytes was as compared with that of 
ordinary ones. The primary batteries, with fused electrolytes 
as generally described, would not work. Turning to the elec- 
trolysis of fused common salt the lecturer pointed out the great 
complexity of the Leblanc process, in which there were six or 
eight oxidising and reducing steps to procure tbe final 
result Na and Cl. The real difficulty in the electrolysis 
of NaCl was not the anode or the cathode, most kinds 
of carbon did fairly well as anodes and any material 
nearly did as cathode; іле problem was how to collect 
the products of electrolysis. Another puzzle was the small 
amount of sodium obtained. Some suspected a sub-chloride 
was formed.  Examining salt left on the electrode under the 
microscope it was seen to contain a number of black specke, 
aud on placing it in water gas was given off; this looked as if 
the sodium were not deposited right on the electrode but in its 
vicinity, and a lot consequently got carried away. A caustic 
soda process proposed by Vautin was then described. The 
principle of this ingenious process is to use fused lead as a 
cathode to the fused salt, the sodium forming an alloy with the 
lead which, in the presence of water, yields up the sodium, form- 
ing caustic. The lecturer pointed out that in dealing with 
chlorine by the wet electrolytic process, using carbon electrodes, 
a certain quantity of CO, was formed and passed off with the 
chlorine gas into the lime, forming chalk instead of bleach. 
Allusion was then made to the commercial possibilities of the 
electrolysis of fused lead chloride, of “ fractional" electrolysis 
of mixtures of fused salts, and to the Hoho process of elec- 
trically heating metals under water. 


Third Congress of Ohambers of Commerce of the Empire.— 
The Council of the London Chamber of Commerce decided, 
early in 1895, to summon a Third Congress of Chambers of 
Commerce of the Empire for 1896. Since that time arrange- 
ments for the meeting have teen continuously in progress, 
under the charge of the Organising Committee. Inu its 
Honorary President the Congress has the influential support of 
the Secretary of State for the Colonies, who has, by his despatch 


to the Colonial Governors, and by becoming Honorary Presi- 
dent of the Congress, manifested a sincere desire to do every- 
thing in his power to promote the success of the gathering. 
The Council, after conference with Mr. Chamberlain, have 
selected the week commencing June 8th for the meetings of 
the Congress. Through the courtesy of the Master Wardens 
and Court of Assistants of the Worshipful Company of Grocers, 
the Hall of that Company (Princes-street, Bank) has been 
placed at the disposal of the Chamber for the week June 8th- 
13th, and the business proceedings will open there on Tuesday, 
June 9th. As far as accommodation permits, members will be 
afforded an opportunity of being present during the debates. 
Àn appealis made by the Council and the Organising Com- 
mittee for financial support. Without such support they will 
be unable to receive and entertain the delegates to, and the dis- 
tinguished personages who have associated themselves with, the 
Congress, in a manner either fitting to the character of their 
guests or creditable to the City of London. The following 
arrangements have already been made :—Monday, June 8th.— 
Visit to the East London Trades, Industries and Arts Exhibi- 
bition (People's Palace) Tuesday, June 9th.—Official Wel- 
come of the Delegates, at 10 a.m., by the Secretary of State 
for the Colonies in the Hall of the Grocers' Company ; Evening 
Reception by the Right Honourable the Lord Mayor at the 
Mansion House. Wednesday, June 10th.—Second Meeting of 
the Congress, 10 a.m. to 4 p.m. ; Banquet to Delegates in the 
King's Hall, Holborn Restaurant, the Right Hon. Joseph 
Chamberlain, M.P., to preside. Thursday, June 11th.—Third 
Meeting of the Congress. Friday, June 12th.—Fourth Meet- 
ing of the Congress. Saturday, June 13th.—Garden Party by 
the Right Honourable the Earl of Jersey, G.C.M.G. (late 
Governor of New South Wales) at Osterley Park, Isleworth. 
Official Reception, in the evening, at the Imperial Institute, by 
the Right Hon. Joseph Chamberlain, M.P., and Mrs. Chamber- 
lain, to have the honour of meeting His Royal Highness the 
Prince of Wales. 


Contemporary Blectrical Science.—An important question 
counected with the forbidding subject of electric execution is 
discussed by G. Darin in LEelairage Electrique. It is as to 
whether life can be pronounced extinct when no organic lesions 
are discovered which under ordinary circumstances would be 
sufficient to cause death.  Accordiug to the late M. Brown- 
Séquard and M. d'Arsonval, the administration of alternate 
currents of high frequency causes stoppage of respiration and 
syncope. But death may be only apparent, and the victim 
may be restored by artificial respiration. Only in two cases 
out of 26 executions do the official reports state that inter- 
cranial effusions of blood were found which would ensure death. 
But, nevertheless, the physicians always declared death to be 
absolute. The author believes that the only satisfactory test 
for death is an unsuccessful attempt at restoration. In the 
same number A. Righi writes further on the globular discharge 
which he has succeeded in imitating by means of a large con- 
denser discharging through a very high resistance. In & 
rarefied gas discharges may be obtained lasting several 
reconds. The globes start from the positive electrode, 
increase in size, and move slowly towards the cathode, but 
never reach it. They can be easily followed with the eye or 
photographed. M. Ascoli, in the Nuoro Cimento. describes 
some interesting magnetic experiments giving quantitatively 
the amount of disturbance caused by a magnetic substance 
when placed in a uniform magnetic field. He fiuds that there 
is perfect continuity in the components of the external and 
internal fields, and that the outermost skin of the magnetic 
substance exerts no superficial protective action upon the inner 
layers. A Paper on X-luminescence, by which name the 
fluorescence produced by Róntgen rays is known in Germany, 
is contributed to the Zeitschrift für Electrochemie by W. Arnold. 
He finds that Lenard rays and X-rays may have very different 
effects. Salts of manganese, lithium, cadmium and strontium, 
which are so very sensitive to Lenard rays, are quite indifferent 
to X-rays. So is CaSO,, with an admixture of MaSO,, Lenard’s 
chief fluorescent substance. The best substance for X-lumi- 
nescence is scheelite, a tungstate of calcium. This may be 
obtained artificially by making a solid solution” of copper 
tungstate in calcium tungstate. 
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THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY F. C. RAPHAEL. 


í Continued from page 10.) 


The Weston Circuit Jester. This is an instrument designed 
to indicate the condition of the mains of a two-wire network 
on the principle just described. 
about 80,000 ohms resistance, giving readings to both sides 
of the scale; the scale is equally divided throughout its range. 
The positive and negative mains are connected to the two 
binding-screws marked + and - (Fig. 1), and there is a binding 
screw not seen on the drawing to connect to earth. This 


“latter is one terminal of the voltmeter. On depressing the 
left-hand key the other voltmeter terminal is connected to 
the + main; on depressing the right-hand key this terminal is 
-connected to the—main. The connections are shown dia- 
grammatically in Fig. 2. There is, of course, a contrivance 
to prevent both keys from being depressed at the same time. 


+ 


Тез! for Test for 
«Side. — Side. 


Y 
Earth. 
Fie, 2. 


F. The two readings are relatively proportional to the fault 
resistances of the two mains. The actual value of the fault 
resistances can be calculated by the formula (10) already 


given, viz. : 
PECIA) 
1 Y d, ’ 
„„ 
n di 
4, and d, being always to opposite sides of the scale, the two 
deflections must be added to give di- d.. 
Owing to the high resistance of the instrument this calcu- 
lation of the fault resistances will not be accurate except for 


networks of high insulation resistance—of a thousand ohms or 
80. In networks of lower insulation resistance the expression 


From a forthcoming work to be published by The El ctrician Printing 
and Publishing Company. All rights are reserved. 


It is actually a voltmeter of 


d, —d, will be nearly equal to V, so that V — (d, — @,) will only 
be obtained to a small degree of accuracy. The two readings 
are, however, relatively proportional to the fault resistances 
of the two mains, whatever the resistance of the voltmeter. 
The instrument is on the d’Arsonval principle, similar to other 
instruments of the Weston manufacture. The resistance of 
the moving coil itself is only a few ohms, the high resistance 
being simply a dead resistance placed in series with it. If this 
resistance were replaced by two lower resistances, one in series 
with, and the other shunting the moving coil, so as to make 
the resistance between the terminals more nearly equal to the 
resistance to be measured, the instrument would be more 
useful. It could then be used with advantage on networks of 
moderately high insulation resistance—say of 50 or 100 ohms 
and upwards—and on three-wire as well as on two-wire 
networks. The equally-divided scale is a very good feature. 
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Fic. 3.—Hartmann and Braun's Leakage Indicator. One-fourth full size. 


Hartmann апі Вгаит'в Leakage Indicator.—This is also 
intended for use “оп a two-wire network of high-insulation 
resistance. Fig. 8 is a drawing of the instrument and Fig. 4 
is a diagram of Sits connections. The lever switch on Ше, 


+ 


Y 
Earth. 
Fic. 4. 


instrument is first put in the position + (Fig. 4) and then to—. 
If a deflection is obtained in one of these positions only, the 
resistance shown will be the fault-resistance of the opposite 
main. That is to say, if when the lever key is en + there is a 
reading 5 on the scale, and when the lever key is at — the needle 
remains at the mark o, the fault resistance of the negative 
main is 5,000 ohms, and that of the negative main is high in 
comparison. If deflections are obtained in both positions of 
the switch, the fault resistances of the mains are not equal to 
the readings, but must be calculated from the following 
formule :— 


jedes y 

d, t y áo We & de & (1) 
„„ 

d. +y 


d, and d, being the readings, and g being the resistance of the 
instrument. 
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The “leakage indicator" is made for a variety of pressures 
from 65 volts upwards. The 110-volt instruments have a 
resistance of about 1,000 ohms, and scale readings from 
100,000 to 4,000 ohms. 

It is, therefore, only in special cases that the low-pressure 
iype of this instrument can be used. 


Method 2.*—A voltmeter or milliampere-meter is used 
whose resistance is high compared with the insulation 
resistance of the mains, and which gives readings to both 
sides of zero; or any galvanometer of high resistance whose 


readings are proportional to the currents through it. (The: 


instrument need not be direct-reading.) This is connected 


between one main of the network and earth (Fig. 54), and a 


reading d, is obtained. Then the instrument is shunted by 

' an adjustable resistance s (Fig. 0B), which is adjusted until 

the new reading d, is half of dj. Then s well be equal to the 

insulation resistance of the network. | 
+ = + 8 
| 


gs g s 
Earth. Carth. 
Fia. 54. Fic. 55. 


If s cannot conveniently be made small enough, d, can be 
made = di; then F = 5 


Or d. - di then F= gy Ke. de. 


The equation connecting d,, d,, s, F and g is 


„ (16) 
F (d-djs y ‚ 
It is therefore convenient to make y so large that — can be 
9 
neglected, and then simply 
r-, . . (17) 


which gives the rule above. | 

In three or five-wire networks of moderately high insulation 
resistance—say about 100 ohms—this method is very praotical. 
Then the instrument should be connected between the middle 
wire and earth, and the resistance s, with which it is shunted 
to obtain the second deflection, can be an ordinary resistance- 
box if the test be quickly made. A resistance coil must be 
put in series with the instrument, if necessary, to fulfil the 
condition that the instrument resistance is great compared 
with the insulation resistance to be measured. 

In the diagram, Fig. 55, such a resistance has been inserted. 
The position of the shunt coil in the diagram must be noted. 
It is not in this case connected to the galvanometer terminals, 
but shunts the series coil and galvanometer together. 

The actual error in the measured insulation resistance, 
introduced by neglecting the effect of the galvanometer resis- 
tance, can be seen by applying equation (16); but it should be 
remembered that, though the error in the actual calculated 
insulation resistance may be appreciable, the relative error in 
comparing the tests of two different days is small. 

If the fault resistances of the positive and negative sides of 
а three-wire network are nearly equal (or in a five-wire network 
if the equation (14) be nearly satisfied), only a small reading 
will be obtained when the instrument is connected to the 


* This method is due to Dr. О. Fröhlich, of Berlin. Æ. Т. Z., January 
27, 1893, and The Electrician, February 10, 1893. 


middle wire. The readings can then be obtained from either 
of the other mains, but in that case special resistance coils 
designed to stand larger currents must be used for s, as the 
eoils of an ordinary resistance box would be damaged by the 
larger currents. Such coils capable of standing larger currente 
must also be used when this method is employed on two-wire 
networks, or on three and five-wire networks of lower insula- 
tion resistance. SET 

When the test indicates a drop in the insulation resistance 
of the network, it is easy to see whether the fault has occurred 
on the positive, negative or neutral main, if the testing has 
been done on the middle wire. If the current flowing through 
the instrument from the network to earth be considered as. 
giving a+ deflection, a fault in the positive wire will diminish 
the deflection if +, and augment it if — ; а fault in the 
negative wire will have the opposite effect. A fault in the. 
middle wire will only slightly diminish the deflection, though 
the value of s will be diminished. 


+ = T 5 
& & & 
Earth. Earth. 
Fio, 6a. Fic. бв 


So as to order а milliampere-meter or voltmeter for this. 
test, the value of d, may be predetermined if the fault resis- 
tances of the several mains be known. If а milliampere meter 
be used the current can be calculated from one of the equa- 
tions (11) to (18). The d, in these equations gives the current 


when the instrument is connected between the middle wire 
and earth, and is notshunted. If a voltmeter be used, V must. 


be substituted for У outside the’ bracket in these equations. 
d ' i 
If g is going to be made high, so as to have a practically direct- 
reading method, 1 can be neglected in the fractions inside the 
9 


brackets. 


Method 8.— This is a modification of the preceding method. 
An ammeter or voltmeter is connected between one of the 
mains and earth as in Method 2, and the reading d, is taken 
(Fig. 6a). Then the instrument is shunted by a resistance 
exactly equal to its own resistance, and the reading d, is noted 


(Fig. бв). The insulation of the network is calculated from 
the formula | 
= 1-9% 18 
20 0% (18) 


This method is suitable for networks with high or low insu- 
lation. The formula, though simple, is absolutely correct, 
and not an approximation, and applies whether a voltmeter or 
ammeter has been employed, or a galvanometer (which need 
not be direct-reading, but must give deflections proportional 
to the current through it). 

The instrument to choose for this test should be one of 
resistance about equal to the insulation resistance of the 
network, or, if one of lower resistance be employed, a resis- 
tance coil should be added in series with it. Then d, will be: 
about two-thirds of di. 

An ammeter or milliampere-meter will be found most con- 
venient for networks which have not very high insulation 
resistances. То ascertain the range to order for the instru- 
ment the value of d, may be calculated from one of the 
equations (11) to (18). The d, in these equations will give the 
current if the ammeter is to be connected between the middle 
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wire and earth, as in Fig. 6a. If a voltmeter be used instead | embedded in longitudinal holes just near the internal surface, 
| V The formation of eddy currents in pole-pieces is thus avoided, 
of an ammeter, V must be substituted for g outside the and these may be constructed of massive metal. The inductor, 


bracket in these equations. 5 : ; 
. : ads А of steel casting, is umbrella-shaped, and is wound with 28 poles 
A HOt ware созше will not giye accurate, resulta 1t naed half of which are cast with the frame, the other half being 


for testing by this method or Method 2, for reasons already secured by bolts ; the latter only carry the winding coils, room 


-explained. for which is i 8 „ а 

; ; Я provided by concavities contrived in the side sur- 
Е. 5 тр 5 ка faces of the former ones, such disposition, which constitutes the 
it is, as shown in the consideration of Method 2. If the subject of & patent Бу Mr Brown, paving ue MODE о 
fault has occurred on the middle wire the absolute values of | Permitting the employment of cylindrical coils without loss of 
d ыйа ll not айг has wh like fault space. Another peculiarity of the machine is the situation of 
t d, ea when & ute iault Occurs | both bearings supporting the main shaft below to the inductor 


on one of the other mains 1 i : mnl 
: ; body, the arrangement adopted being intended to simplify the 
The tests for this method may be made on any of the mains construction and to facilitate repairs and taking out of the 


of the network, though for the sake of convenience the use of 
the middle wire is preferable when possible. 

In cases where the fault resistances of the positive and 
negative sides of the network nearly balance one another, it is 
still possible, by a simple expedient, to obtain the readings 
from the middle wire. A resistance of known value is con- 
nected, as an artificial fault, between one of the other mains 
and earth (Fig. 7), and so destroys the balance. 
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Then the insulation resistance Е is calculated from the 
formula (18), and the real fault resistance of the network is 
obtained by the formula 

1 1 1 
fr pt ee es (19) 
where f is the resistance of the artificial fault. 
(To be continued.) 


——— 
ELECTRIC TRANSMISSION OF POWER FOR A PAPER 
MILL AT ROMAGNANO. 


An interesting application of electric polyphase transmission 
"to the driving of paper-making machinery has been carried out 
by the Vonwiller Company to supply power to its large paper 
mill in Romagnano-Sesia (Italy), the power being derived from 
а waterfall 5 kilometres distant. The plant, the capacity of | Fie. 1.—Vertical Section and Plan of 195-kilowatt Two-Phase Brown 
which amounts to 510 н.р., was installed by the direction of Alternator. 

Meears. Brown, Boveri and Co., of Baden (Switzerland), and has 

now been in successful operation for over a year. A general | working parts. The exciters of the alternators are two Man- 
test of its commercial working was executed by Mr. A. Nirrola, | chester dynamos, one of which is intended as a reserve; these 
who has recently published a complete description of the whole | are fixed in vertical position to the wall, and are driven, at 500 
installation giving. the results obtained in testing. We quote | revolutions, by two direct-coupled 25 н.р. turbines. 

from his Paper the data of most interest. A two-phase system of transmission, with 83 alternations per 

The power station is driven by a waterfall on the river Sesia, | second, and direct génération at 3,600 volts from the dynamos, 
near Giarola, having a capacity of 8 cubic metres of water per | has been adopted in this installation. From each’ génerator 
second, and a fall of 10°5 metres. Three vertical Bell turbines | start four copper conductors, which, crossing the machinery 
of 270 н.р. each have been installed, and drive at 180 revolu- | hall underneath the floor, and concealed in the wall, carry the 
tions per minute three 195-kilowatt Brown two-phase alternators | currents to a switchboard of simple construction. The con- 
direet-coupled to the turbines. и nections of this are shown in the annexed illustration (Fig. 2), 

The alternators (Fig. 1) consist of a fixed external ring | and permit the interchange of any generator, and the hand 
armature and an internal revolving inductor, with radial | regulation of pressure. No difficulty is experienced in the 
projecting poles. No winding is visible on the exposed | parallel coupling of the alternators. This operation is accom- 
surface of the armature, the active conductors being all | plished by phase indicating lamps, fed by three 200-watt trans- 
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formers, to which the voltmeters also are connected ; a fourth | to the less-loaded ones. The seventh transformer is not con- 
transformer, shunted from the main bars, is inserted in series | nected to any particular motor, but directly to the network, 
with the lamp circuit, so as to get the synchronism indicated | and is intended thus to act as a reserve for substituting for 
by the incandescence instead of, as usual, by the obscurity of | any disabled one. The network extends through the whole 


the filaments, with an obvious advantage. 


Aerial Line 


Fic, 2,—Diagram of Primary Station Switchboard Connections. 


G, Alternators. E, Exciters. R, Field Rheostats. A, Amperemeters. 
I, Switches. V m, Voltmeters. S, Lightning Arresters. ts, Switchboard 
Transformers. С, Commutators. I/, Phase Lampe. 


An aerial line, 5 kilometres (3 miles) long, and consisting of 
four independent wires of 8mm. diameter, transmits the current 
to the paper works, where it is transformed down to 230 volts, 
for the supply of motors, by seven 90 kilowatt two-phase trans- 
formers; and by two of 15 kilowatt for lighting purposes. The 
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Fia, 5.—Diagram of Receiving Station Connections, 


Tl, Two-Phase 90-kilo-watt Transformer. I, Two-Phase 15-kilowatt 
Transformers, М, 120-н.р. Motors. m,Small Motors. СІ, Light Circuita. 
| La, Pilot Lamps. 


switchboard connections for these are shown in Fig. 3. Six of 
the 90-kilowatt transformers run each а 120 н.р. motor, driving 


the paper-making machinery ; they are independent of one 


another, but may be all cross-connected by a collecting network, 
80 as to distribute if necessary the power from the more loaded 


premises of the factory, and supplies power, not only to the six 
main motors, as mentioned, but also to a certain number of 
small motors, distributed throughout, and ranging from З Н.Р. to 
15 н.р. each. 16 consists of only three wires of 8mm. diameter, 
the two circuits having à common return conductor, which, for 
the sake of simplicity is kept of the same size as the others. 

The method adopted to solve the difficulties connected with 
the construction of the motors is worthy of notice. "The eon- 
ditions to be fulfilled in the working of these were in effect by 
no means easy :—A start under full load with no more than 
the normal current, no commutators nor sliding contacts. The 
inductor part of these motors is external and fixed, the rotating 
armature internal, as usual; to obtain full torque at starting, 
while preventing an extraordinary flow of current from the 
line, a resistance is inserted in the armature circuits, to be 
switched out when full speed is attained. This resistance is 
contained in the rotating part of the motor (Fig. 4), and to 
enable its disconnection while running, a screw-acting device is 
provided ; the friction of the hand pressed on the surface of a 
small drum mounted on the axle causes the screw to advance 
and press a gun-metal cone against its rest, thus short- 
circuiting the armature. Successful results have been secured 
by this arrangement, 


Fio. 4.—Screw-acting Device for Cutting out and Starting the Resistance 
in the Armature Circuit of Induction Motors. 


The 120 н.р. motors experience a variation of 7 per cent. in 
speed when rising from no load to a 10 per cent. overload, the 
apparent power absorbed in internal losses being 26 volt- 
amperes at no load, 88 at 100 н.р. load, at 120 volt-amperes at 
136 н.р. load. The tests of the plant show the efficiency of 
the whole electrical transmission equal to 80 per cent., so that 
of 810 н.р. available on the turbines at the power house 648 
are delivered to the motors at Romagnano. | 


EARTHING DEVICE FOR THE PROTECTION OF TELE- 
PHONE CIRCUITS FROM ELECTRIC TRAMWAYS. 


In 'our issue of 'April 17, 1896, p. 819, we published some 
details of safety devices for telephonic circuits devised by the 
Allgemeine Elektricitäts Gesellschaft in connection with electric 
tramways, and also details of some experiments made with these 
devices under various conditions. In the opinion of the German 
Post Office authorities, however, there are cases where the applica- 
tion of this plan would cause difficulties, and another arrangement. 
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seemed therefore desirable. In Chemnitz, a little while ago, a tele- 

hone wire broke, fell on the trolley wire and killed some horses. 

err R. Ulbricht has now made some experiments with an earthing 
device, which he has invented, and which he describes in the issue 
of the Elektrotechnische Zeitschrift for May 7th. He has repeatedly 
observed that when the telephone wire falls on an earthed guard 
wire, and then on the trolley wire, it does not fuse at the latter 
point of contact, but always at the point of contact with the guard 
wire. The dead piece of wire then hangs from the trolley wire 
down into the street, and as the earth detector at the generating 
station does not any longer show an earth, the automatic cut-out is 
closed again to the danger of traffic. | 

This observation induced Herr Ulbricht to design a new arrange- 
ment, which has, as tests have proved, given satisfactory results. 
The arrangement is based on the idea of creating a permanent 
earth, by means of & momentary one, which can only be removed 
by an authorised official. The arrangement is shown in the acoom- 
panying figure. The shortest contact between telephone wire, 
trolley wire and guard wire causes a permanent contact at a b. The 
automatic cut-out will then act with certainty, and the short-circuit 
indicator will show a permanent disturbance until the earthing 
device near the point of disturbance is reset. As we are dealing 
here with a great public danger a short stoppage of the working of 
the line cannot be considered a serious disadvantage. 

On February 8th last some experiments were made with this 
new arrangement on the electric tramway at Zwickau, Saxony. 
The earthing device, although it was only put roughly together, 
acted properly. At each fall of the wire the needle of a voltmeter 
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connected between trolley wire and earth fell at once back to zero. 
The protection afforded was complete, and even an 8-ohm fuse 
intended for a^ maximum current of 4 ampere, when put in circuit 
with the falling wire, remained intact. At the final experiment the 
guard wire, which had been weakened considerably by the different 
contacts burned through, but the short time of contact was enough 
to cause the earthing apparatus to act. 

This device has the advantage of enabling thinner guard wires to 
be employed, as they have only to take a momentary current ; a 
greater distance between guard wire and the trolley wire is also 
permissible. Again, an earth produced in this way will cause the 
automatio cut-out to act with certainty. The device can be easily 
examined and tested daily, but of course care must be taken to pre- 
vent contact at a and b. 

The electric tramway at Zwickau has now been fitted with this 
apparatus, and on an artificial break of the telephone wire being 
made the arrangement acted with certainty. 


ITALIAN RONTGENIANA. 


The Rontgen fever has invaded Italy, and our Italian colleagues 
are working as hard as any to unravel the mysteries of the new 
light. There are Papers in the Nuovo Cimento, in full or in 
abstract, by Battelli, Garbasso, Vicentini, Roiti, Righi, Salvioni, 
Fae, and Villari, some of which are of the greatest importance, 
Battelli tries to find the point of origin of the X-rays by the method 
of the inverse square of the distance, and also by a method which 
may be described as that of triangulation : letting the rays pass 
through two holes and impinge on a sensitive plate at some dis- 
tance, and constructing the paths of the rays by joining the holes 
with their traces. Не finds that the rays behave as if they 
started from the surface impinged upon by the cathode rays. Also 
that Crookes tubes emit X-rays for some time after discharge 


has ceased. The same author, in conjunction with Garbasso, 
claims priority for Winkelmann and Straubel’s method of shorten- 
ing the necessary exposure for radiography by placing a fluorescent 
screen behind the plate. The same object may be achieved by 
расак strongly fluorescent substances inside the Crookes tube. 

icentini and Pacher, who were among the first to introduce the 
rays into Italy, claim to have reflected them by means of a large 
parabolic brass mirror, but irregularly. Prof. Righi describes a 
way of obtaining images independent of photography. The 
Crookes tube is placed above a metallic plate. The cathode and 
the plate are both connected with one pole of a charged condenser. 
Above the metal plate is mounted a discharged ebonite plate, 
and between this and the tube is placed a sheet of black cardboard 
coated with aluminium foil connected to the anode and to earth. 
The object to be radiographed is placed on the cardboard, and after 
** exposure " the ebonite is sprinkled with a mixture of sulphur and 
red lead, or talc and manganese dioxide. The picture comes out 
clearly owing to the different electrifications of the powders and the 
exposed and unexposed ebonite. Prof. Salvioni describes some 
radiographs obtained by him, in which the cartilages of the hand 
were more opaque than the more spongy portions of the bones, and 
also a radiagraph of a frog showing the lungs, the heart, and the 
spleen. The conditions under which the radiographs were obtained 
are not, however, specified. Prof. Salvionis much talked of 
** eryptoscope consists of a small fluorescent screen mounted at 
one end of a tube, viewed through a lens at the other end. Both 
he and Faé succeeded in narrowing the area of origin of the rays by 
deflecting the cathode rays into a constricted portion of the tube by 
means of a magnet, or by touching the wall with a metallic point 
connected to the cathode and to earth. E. Villari claims to have 
reflected the rays by means of a plate of zinc, in accordance with 
the ordinary laws of reflection. No other substance showed this 
phenomenon. 


RONTGEN RAYS NOT PRESENT IN SUNLIGHT.* 


BY M. CAREY LEA. 


If Prof. Róntgen's views as to the nature of the X.rays are 
correct, it would seem that they ought to be found amongst the 
many forms of radiant energy received from the sun, and various 
observers have thought that they so found them. Some experi- 
ments, the most important of which will be here briefly stated, do 
not seem to support this opinion. 

1. A very sensitive dry plate (S. 27) was placed between the 
leaves of a book, so that 100 leaves and the red paper cover should 
be between the sensitive film and the sunlight. The book was 
then packed in a box frame to exclude all light from the sides. A 
large and thick lead star was then fastened on the outside of the 
book, and the arrangement was exposed to exceptionally bright 
sunshine from 11 a.m. to sunset, March 7th. The plate when put 
into a developing bath behaved as if unexposed. A prolonged 
development did not bring out a trace of an image of the lead star. 
It will be remembered that Prof. Rontgen found that the X-rays 
penetrated easily through a book of 1,000 printed pages. Indeed, 
G. Moreau has recently stated that in his hands the X-rays had 
penetrated through ‘‘several metres” of cardboard. So that the 
above experiment seems to be very significant. 

2. A piece of sheet aluminium 1°2mm. thick was accurately 
fitted into a frame. A very sensitive plate was placed behind it, 
and a lead star in front. With three hours’ exposure not a trace of 
an image could be obtained. This experiment was varied by sub- 
stituting thin aluminium foil for the plate, also by using bromide 
paper as the sensitive surface. No images in any case were 
obtained. 

3. The sun’s rays or some portion of its radiation passes readily 
through wood if the latter is not too thick. Thus, through a piece 
of white pine j4ths of an inch thick, images that could readily be 
developed were obtained by three minutes exposure to afternoon 
sunlight. With half an hour's exposure the images were brilliant. 
A |e about 12in. square was removed from an inside shutter 
and replaced with a piece of white pine tin. thick. When the room 
was thoroughly darkened, reddish light could be seen to pass 
through the board. So that wood of this thickness is plainly 
translucent to the sight. 

The sun's light may be examined for X-rays also by fluorescence. 

4. The panel just described was replaced by one of stout book 
board. With the sun shining on this book board directly and not 
through glass, paper marked with a saturated solution of barium - 
platino-cyanide exhibited no indications of fluorescence when placed 
behind the board. 

5. Three thicknesses of Bristol board were pasted together, a 
circle was cut out. to one side of which barium platino-cyanide was 
applied. The circle was then placed in a pasteboard tube (an 
arrangement, 1 believe, proposed by Prof Magie). When the sun 


* From the American Journal of Science, May, 1896 
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^as looked at through this tube, the barium salt exhibited fluor- 
scence. But the interposition between the card and the sun of 
‚ very thin aluminium foil sufficed to cut off the fluorescence. 
These concurrent results seem to indicate the absence of X-rays 
from sunlight. "" | | 
М. Charles Henry quotes an opinion of Н. Poincaré that all 
‘bodies whose phosphorescence is sufficiently intense emit, in addition 
to luminous rays, the X-rays of Réntgen, whatever may be the 
cause of their fluorescence. Henry quotes confirmatory experi- 
ments of his own made with zinc sulphide. It seemed worth while 
to ascertain if this principle is of general application. A dilute 
‘solution of uranin was exposed to sunlight, using a large surface of 
solution so as to get the best effect. A short distance over the 
surface was placed a sensitive film protected by aluminium foil 
sth of a millimetre in thickness, and with a lead star interposed. 
"Two hours’ exposure gave no result. The experiment was repeated 
with acid solution of quinine, with which five hours’ exposure gave 
‘no result. 
I have also examined the Welsbach light for X-rays. 


This 9 75 
is usually burned under a chimney which increases the bright- | 


mess but interposes glass between the source of light and the 
sensitive film. Even without a chimney the light is bright. The 
.experiment was therefore made both ways. No X-rays could be 
detected. Nothing capable passing through aluminium foil jth of 
a millimetre in thickness by five hours’ exposure to the uncovered 
flame. 


EXPERIMENTAL TESTS ON THE INFLUENCE OF 
THE SHAPE OF THE APPLIED POTENTIAL DIF- 
FERENCE WAVE ON THE IRON LOSSES OF 
TRANSFORMERS.* 


BY STANLEY BEETON, C. PERCY TAYLOR AND J. MARK BARR. 


Introductory. 
At the conclusion of somè articles on ** Wave-Form Synthesis," 
‘which were published in June, 1895,t we mentioned that we were 
then engaged in testing the iron losses in transformers with the aid 
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WORK OF PREVIOUS INVESTIGATORS. 


Up to August, 1895, when our investigations were completed, 
the most important contributions to the study of the effect of the 
shape of the alternating wave on the amount of iron loss in a 
transformer were the experimental tests of Dr. Fleming* and Mr. 
Steinmetz,t while the theoretical side of the question had been 
studied by Mr. Evershed t in 1891, and again more recently by Mr. 
Feldmann. 8 | 

Mr. Steinmetz carried out some tests in America in 1891, with a 
view to finding whether there was any difference in the action 
of transformers when worked off alternators of the iron-clad and 
smooth-core types. An average difference of 9 per cent. in favour 


of the distorted iron-clad wave was observed ; but it should be 


noticed that in these experiments the power lost in hysteresis was 
alone considered, whereas the total loss in the iron must decide 
the question as to which of the two machines it would be better to 
employ. То make Mr. Steinmetz's test, then, of any real practical 
value it becomes necessary to assume that the power wasted in 
eddy-currents does not vary with the form of the E.M.F. wave. 
And although we now think that this assumption is justifiable (as 
will be shown later) we do not consider that there was sufficient 
experimental evidence at that time to entitle Mr. Steinmetz to 
make this assumption. (It is possible that Mr. Steinmetz may 
have meant total iron loss when he spoke of hysteresis, but we 
cannot form any definite opinion on the point from the data given 
in his letter.) 

Dr. Fleming, who found ‘‘ differences of 10 per cent. and 15 per 
cent. in the iron core losses, observed that the iron core loss in 
any transformer was greatest on that alternator the E. M.F. curve 
of which most closely approximated toa sine curve." For his tests 
Dr. Fleming employed several different types of alternators, and 
this necessarily limited the number of types of E.M.F. waves at 
his disposal. We think it was this limitation that led Dr. Fleming 
to the result stated above, for our teste certainly point to a con- 
clusion which differs very materially from this. || 

In a series of articles on transformers in The Electrician in 
1891, Mr. Evershed dealt pretty fully with the question of the 
applied P.D. waves and the corresponding iron losses in trans- 
formers, chiefly, though, from a theoretical standpoint. He sums 
up this part of his subject by saying; ‘‘The broad lesson to be 
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Mordey Transformer. 
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Fig. 1. 
of the method we had devised for easily altering the shape of the 


applied potential difference wave. This question of iron losses has 
naturally been regarded as one of considerable importance by elec- 
‘ trical engineers, since the success of every system of alternate- 
current supply depends to a great extent on the all-day efficiency 
of transformers. Hence, we have thought that an account of some 
fairly complete experiments on this subject might be worthy of the 
consideration of this Institution. These experiments were carried 
-out at the Central Technical College during May, June and July, 
1895. 


* Paper read before the Institution of Electrical Engineers. 
T The Electrician, June 21 and 28, 1895, Vol. XXXV., pp. 257 and 286. 


learnt from the diagrams is, that in studying iron losses in the 
cores of the transformers we may neglect the slight differences due 
to widely differing E.M.F. waves." Mr. Evershed has given, in 
vindication of this statement, three waves (viz., the sine, the 
rectangular, and the zigzag), which, though they differ considerably 


* The Electrician, June 28, 1895, Vol. XXXV., p. 504. 

T The Electrician, August 24, 1894, Vol. XXXIII., p. 4 

t The Electrician, March 27, 1891, Vol. XXVI, p. 655. 

8 The Electrician, October 18, 1895, Vol. XXXV., p. 809. 

| Since writing this we gather, from an article which appeared in 
The Electrician for January 10th that Dr. Fleming has altered his epinion 
considerably. 
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in shupe, do not, for the same effective value, vary much in area. 
This, as we shall show later, is an essential point. It is not, there- 
fore, very surprising that Mr. Evershed did not discover a large 
variation in the iron loss when considering these wave shapes. 

We come now to one of the most recent contributions to this 
question, namely, that of Mr. C. P. Feldmann. This consists of an 
entirely theoretical treatment of the subject of this Paper. One 
or two serious errors have been pointed out by Mr. Hay,* and by 
one of the authorst of the present communication, in Mr. Feld- 
mann'sreasoning. But quite apart from these mistakes we do not 
think that the principle and methods of this Paper, in which 
unnecessary complications are introduced, could ever be made of 
great practical value.: 


DESCRIPTION OF APPARATUS. 


The method employod in our transformer tests was that of 
obtaining the complete curves of P.D. and current by means of an 
electrometer and Joubert contact-maker. This method, while bein 
simple and accurate, is absolutely complete; any results requi 
can be calculated from the two curves taken. The P.D. was kept 
constant by means of an Ayrton and Mather electrostatic voltmeter ; 
thus we used only electrostatic instruments which required no sort 
of correction such as is necessary when wattmeters and dynamo- 
meters are employed. The method we employed for varying the 
shape of the Pp. wave impressed on the transformer was, as 
already stated, the one described in The Electrician for June 28, 
1895. It consisted in throwing into the circuit, during similar 
parts of each half-wave, a resistance or capacity by means of an 
apparatus which we have called the injector." It is, indicated in 

e accompanying diagram (Fig. 1), which also shows the details of 
the remainder of the apparatus used by us in testing the iron losses 
in the transformer. 

The **'Injector."— The arrangement which we have previously 
called the injector, is shown diagrammatically at J. It con- 
sisted of two brushes, 5,, bz, bearing оп a commutator keyed to the 
shaft of the alternator. To these brushes was connected a resist- 
ance or capacity, as the case might be. We used a Ferranti 
alternator giving eight complete periods per revolution, and, in 
order that we could throw into the circuit any desired resistance 
or capacity during certain similar parts of each half-wave, the com- 
mutator was made with 16segments. These segments—completely 
insulated from the machine and from one another—had no con- 
nections brought to them whatever; they were merely used to 
prone short-circuit the two brushes bi, b. The position of the 

rush b, determined the epoch, or the instant at which the resist- 
ance or capacity was thrown into the circuit, while the distance 
between b, and b, determined the interval, or the duration of the 
effect for any given speed of the alternator. To the other end of 
the alternator shaft was fixed the usual form of Joubert rotating 
contact-maker. The movable brush C, and fixed graduated scale, 
used for taking the wave-forms, were also employed by us to fix 
the positions of the injector brushes in the following manner :— 

Method of Setting the Injector Brushes. —The normal P.D. wave 
was first obtained in the ordinary manner, and by this means we 
really calibrated the fixed scale of the contact-maker ; that is to say, 
we found positions of the brush C corresponding with certain points 
in the wave of P.D., thus imparting & definite meaning to each 
point in the scale. Having decided over which part of the normal 
P.D. wave the injection was to take place, we found the points 
corresponding with this interval on the fixed scale of the contact- 
maker. Let these points be a and d. The brush О was fixed with 
the pointer at «, and the alternator shaft turned until the metal 
web of the contact disc came under the brush (this is the position 
indicated in Fig. 1), and the trailing injector brush b, was then 
adjusted till it was about to leave one of the segments. We next 
moved on the brush C to the point d, and turned the shaft of the 
dynamo until contact between the brush and the metal web was 
again restored. With the armature in this position the brush b, was 
set so that it was just coming on to the next segment behind the 
one which b, had been adjusted to leave. It is evident, therefore, 
that during the interval in which the armature moves from the 

ition a to the position d, the resistance or capacity inserted 
tween b, and b, would be in the circuit, and that during the 
remainder of the half-wave it would be short-circuited. 

Transformer Details.—Our tests were carried out on a Mordey 
transformer designed for an output of 3 kilowatts. The trans- 
former was wound with three coils, two consisting each of 12 turns, 
and intended to be used with a pressure of 50 volts, while the 
third, or fine-wire, coil was wound for a pressure of 2,000 volts. 
This latter and one of the former were left on open circuit through- 
out these experiments, and the other coil was used by us as the 
magnetising coil, taking about З amperes at a frequency of 100 X. 


* The Electrician, October 25, 1895. Vol. XXXV., p. 857. 

+ The Electrician, November 8, 1895, Vol. XXXVI., p. 61. 

+ The only complete account of an investigation on the subject of this 
Paper— published, however, since August, 1895, when our investigations 
were completed—is that by Dr. Roessler. This is dealt with at the end of 
the communication. 


Hence, as the resistance of this coil was only 0 016 ohm, the drop 
in pressure due to it was negligible. 

ectrometer Conneclions. —The instrument used for taking our 
waves was an Ayrton and Mather quarter-cylinder reflecting elec- 
trometer, connected up in series with the Joubert contact-maker as 
shown in Fig. 1. In parallel with the electrometer we had a small 
condenser, which was short-circuited by the key K after every read- 
ing. A number of water cells (connected with the instrument as 
shown in Fig. 1) were used to maintain a permanent P.D. between 
the opposite pairs of quarter-cylinders, and the P.D. to be 
measured was set up between the needle and the case. "This 
method, as explained in our above-mentioned article, has the advan- 
tage of making the deflection directly proportional to the P.D. to 
be measured, even when the auxiliary P. D. required in the hetero- 
static use of an electrometer is quite small. The only readings used 
in working out the tests were those taken with the electrometer ; 
for this instrument was also employed to measure the P. D. between 
the ends of a non-inductive resistance R, placed in series with the 
transformer, and so to indirectly measure the current flowing through 
the latter. The electrometer was calibrated before—and, in almost 
all cases, after—-every test with a set of 70 standard Clark cells. 
In order to facilitate taking the instantaneous values of both 
P.D. and current in quick succession, two change-over switches 
were used at A and B. A consisted of a solid block of paraffin 
wax, in which were cut two long slots and two rows of small holes, 
all of which were filled with mercury. The electrometer and 


Maximum Induction. 


Maximum Induction. 
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contact-maker were directly connected with the two slots, while to 
the small holes were led wires from the terminals of the trans- 
former and the non-inductive resistance R, or from any points in 
the circuit between which we wished to find the instantaneous 
value of P.D. As a matter of fact, the terminals of the injector 
were also connected with a pair of holes iu the change-over switch 
A; but these wires are not shown in the diagram, as the graph 
obtainable at these points was not always taken, and it did not 
form an essential part of the transformer test. 

The value of the non-inductive resistance was 4°15 ohms, so that 
the maximum reading for obtaining the current-wave was about 
16 volts, whereas the maximum ordinate of some of our P.D. curves 
was as high as 100 volts. In order, therefore, to use the full range 
of the electrometer in each case, it was necessary to change the 
potential to which the quarter-cylinders were charged ; hence for 
the P.D. wave we six cells between the opposite pairs of 
quarter-cylinders, and for the current-wave 30 cells, tbe middle of 
either set being connected with the case, as indicated in Fig. 1. 
This alteration was effected by means of the change-over switch B. 
An Ayrton and Mather electrostatic voltmeter, V, was used to keep 
the R.M.S. volts at the terminals of the transformer constant 
during each test. 

Speed of the Alternator.—The speed of the alternator, which 
could be adjusted by means of coned pulleys, was kept constant at 
750 revolutions per minute, thus giving a frequency of 100 O. No 
electrometer reading was taken unless the speed, as shown by a 
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Rungs pneumatic speed indicator, was exactly right. The indi- 
cator was checked several times by a revolution counter, and found 
perfectly accurate. 

Advantages of Open Secondary Tests.—Since it is now generally 
admitted that, with the exception of a slight drop due to leakage 
at high loads, the total iron losses in a transformer are constant at 
all loads for the same frequency, we made all our tests with open 
secondary circuit. This method of attacking the subject offers 
great advantages, because errors caused by the variations of tem- 
perature in the iron core and the non-inductive resistance R, due 
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to the use of different currents, are no: introduced into our experi- 
ments. In addition to this it will bo seen that the working out of 
our results is somewhat simplified, especially with respect to the 
determination of the maximum induction. It is in the determina- 
tion of the iron loss, however, that the method possesses its chief 
advantages, for we can measure this loss directly, and not as the 
difference of two much larger quantities. By this means we have 
been able to find the iron loss accurately to within 4 per cent., 
which would have been quite impossible with a load on the 


secondary. 
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DISCUSSION OF CURVES. 


All the curves of P. D. and current given in the figures have been 
obtained by taking the means of the homologous readings on each 
half-wave. The mean wave thus determined was never found to 
differ appreciably in any way from the positive or negative half- 
wave. Each wave was drawn as the observations were made, so 
that, when the exact contour of the wave appeared doubtful, more 
readings at points intermediate between those already observed 
could be at once taken and plotted; hence a large number of 
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observations were made on every wave, sometimes as many as 
48 points being taken. The normal P.D. wave of the Ferranti 
alternator (Fig. 4 E), is seen to be very nearly a sine curve, while 
the current-wave possesses the characteristic deformation always 
observed when a transformer is working light. 

Induction Waves.—The induction wave must be found by 
integrating the curve of back E. M. F. Now in our case the latter 
is practically identical with the applied P.D. wave, since the drop 
in pressure due to the resistance of the magnetising coil is neligible. 
It is interesting to note how smooth the outlines of the induction 
curves are, even when derived from very distorted waves of 
potential difference. This point has been fully dealt with by Mr. 
Evershed in the articles referred to above. We have, therefore, to 
integrate the P.D. wave ; but to do this, we require some starting 
point, and this must first be found. When the ordinate which 
divides the half-wave of P.D. into two parts of equal area is known, 
this presents no difficulty, as the induction must be zero at the 
point where this ordinate cuts the axis of time. When, however, 
as is more often the case, we do not know this ordinate, then the 
above relation will not help us; but there is another relation 
which is true in every case, viz. : that the induction must be a 
maximum when the Р. D. is zero. 

It is evident, on reference to Fig. 2, that, according to this rela- 
tion, the induction must pass from a negative to a positive maxi- 
mum, or vice versá, during the half-period of the P.D. wave. Since 


the induction wave is the integral of the P.D. curve, it will also be 


evident from Fig. 2 that the area of the semi-wave of P.D., multi- 
plied by the required constant, will give twice the maximum induc- 
tion. (This constant must contain the number of turns in the 
magnetising coil and the crose section of the iron core.) Thus in 
every case we can get a starting point for the induction curve by 
setting up the maximum induction at the point where the P.D. is 
zero. ‘The wave is then drawn by integrating the P.D. curve in 
steps from this point, and subtracting the inductions thus obtained 
from the maximum value. This direct relation between the maxi- 
mum induction and the area of the P.D. wave is of the greatest 
importance, for it is evident then that the amount of hysteresis loss 
for different shapes of applied P.D. waves will depend only on the 
areas of these waves. 

Power Curve. —The actual mean power supplied to the trans- 
former was determined by finding the products of corresponding 
instantaneous values of the applied P.D. and current. The pro- 
ducts thus found were plotted as curves (Figs. 3 and 4), which 
were then integrated with a planimeter, and the mean ordinate deter- 
mined. This then gave us the input, and, since the copper loss was 
negligible—being lees than one-fifth of a watt—it represented with 
sufficient accuracy for our purpose the total watts lost in the iron 
core of the transformer. 

(To be continued.) 
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THE JAMES FORREST LECTURE. 


The title of Prof. Kennepy’s lecture was not altogether in 
keeping with the substance. When а man is asked to tell a 
story, and he replies that he cannot tell a story, but he will 
sing & song, we let him sing his song, and we give him our 
best thanks. Prof. Kennepy has sung his song, and a very 
good song it is, a song that is getting more and more popular 
every day, and there is just the chance that it may get too 
popular, and be sung about the streets with bad voices and bad 
accompaniment. But we cannot hear the song too often from 
men like Prof. Kennepy, and it cannot be too often sung in 
the lecture room of the Institution of Civil Engineers. The 
lecture was not upon “ Physical Experiment in Relation to 
Engineering," but upon Measurement in Engineering.“ 
Electrical engineers need no telling that in their profes- 
sion it is necessary to know that two and three make 
five and not six or four; but many engineers do 
need to have statements of this kind repeated to them. 
Prof. KEeNNEpv expressly states that he wishes to regard 
* mechanics ” as а part of physics, and he .evidently includes 
chemistry and all other parts of natural science which in any 
way relate to engineering. He made a careful and proper 
distinction between the measurement work of the physicist 
and the mere metering work of the engineer: ‘Purely physical 
experiment is necessary to supply us with most of our 
important constants, whether connected with the thermal 
properties of s‘eam, the electromotive force of a Clark cell, 
the density of water, the elasticity of steel, the coefficient for 
а rend contracta"; and he points out that the first work of 
the physicist dealing with his problem is, in fact, to find out 
a way of so isolating his question that its solution may give 
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him exactly the one quantity he wishes to know, and no 
other," and he declares that the problem of the scientific 
engineer is à very much more complex one. 

We have ourselves often pointed out that an engineer's 
problems involve physical quantities in a rather complicated 
fashion, as something known to everybody but not sufficiently 
reflected on. For example, there is almost no practical 
mechanical problem which сап be exactly solved by calcu- 
lation. The mathematical physicist takes a problem involving 
twenty variables, rejects all but two or three, and gives a result 
which to some extent can bear to be illustrated by experiment. 
This hypothetical result is called theory. The young engineer 
is apt to forget that the problem has been simplified, so that 
what we mean by saying that he is gaining experience is 
really that he is finding out the proper method of using his 
hypothetical results in actual work. Не calls it exercising his 
common sense. The man who when he finds that his hypo- 
thetical result does not represent an actual problem, rejects 
the mathematics altogether, is just as unfortunate as the man 
who never makes the discovery, and indeed each of them is a 
bad example to the other. When will our teachers give lessons 
in the use of theory? To reject all but a few of the more 
important variables, and know what your result really means, 
or know how to find out by experiment what it means, and so 
find whether such a method of calculation may be employed 
in future; and, after rejecting terms before applying his 
mathematics, to have the wisdom to reject insignificant terms 
in the progress of the reasoning. To know that pages of 
mathematical calculation may be saved by using approxi- 
mately correct simple terms instead of complicated expressions. 
What is all this but the result of experience—the exercise of 
common sense ? 

We do not think that the measurements of the engineer 
are necessarily difficult ones to make, nor ought his methods 
to be essentially different from those of the laboratory 
physicist. He also has, in solving a problem, to isolate it 
as much as possible from its surroundings, and his object is 
to give him as exactly as possible the quantity he wishes to 
know. Не also has to try to evaluate unavoidable errors. 

It seems to us that the great difference between the engi- 
neer’s problem and that of the physicist lies in this, that the 
physicist obtains results which may be repeated over and 
over again with the same results, by himself or others, whereas 
Ше engineer recognises the fact that it is almost impossible 
to exactly reproduce all his conditions again. And this is 
why it is so stupid to give results to six significant figures. 
Prof. Kennepy in laughing at this stupidity says that although 
four figures may be useful in mere arithmetical checking three 
figures are sufficient for results. We must congratulate him 
if he finds that he can conscientiously give his results of steam 
engine measurement in three figures, and we are not surprised 
that he finds the calibration of indicator Springs a weariness 


to the flesh. Less experienced men will probably be satisfied 


to give only two figures in their answer, and their lot is 
a happy one if they feel quite certain about the second ot 
those two. i 

An engineer takes a machine as a whole and makes 
measurments of certain physical quantities. He can hardly 
be said to experiment with it. In dealing with his results he 
uses arithmetic to five or to only three significant figures. In 
taking temperature he may use a thermometer graduated to the 
one-hundredth of a degree or only to a degree ; he will, both in 
his arithmetic and his thermometry exercise common sense 
and waste no effort in an absurd pretence of greater accuracy 
than the whole prob'em admits of, but he will also have to get 
what accuracy is necessary. Experience shows that he 


obtains results which are of real value in improving his 
machine or the ways in which it is tobe used. Furthermore, 
the important lesson is learnt that however complicated a 
machine may be in its construction, in however complicated a 
way the principles of.physies enter into the detailed explana- 
tion of its working, there are certain quite simple results 
or laws obtainable from the engineer’s experiments. For 
example, in a complicated machine where the mechanism 
may be of elastic and inelastic solid and fluid materials, 
where friction occurs at millions of places, where the motions 
are of millions of kinds, where lubrication is as varied as 
possible, we can rely upon there being a simple relation 
between energy given to the machine and energy given out by 
it. Just as good an illustration is afforded by the Willans’ 
rule connecting the weight of steam per hour and the indicated 
horse-power of a steam engine. The complexity of behaviour 
in an individual, and the simplicity of law in the behaviour 
of a society ; the complexity of political and social movement 
in a decade, and the simplicity of the movement when 500 
years are studied, these are social phenomena which can be 
traced to the same causes. | 

In minor points we differ from the lecturer. Àn engineering 
student ought never to think that he is engaged on rough 
exercises, and, however rough his apparatus, he ought to be 
taught that he is to obtain notions of its behaviour which are 
as exact as possible, and notions of the limits of this cxact- 
ness. There is the old sneer at the interfering physicist and 
the old cry of the practical man to be let alone as he knows 
his own business best. Happily he is not to be let alone, and 
whatever of truth there is in the criticism of outsiders will 
gradually get to-be recognised as such by practical men. But, 
on the whole, the lecture was worthy of the series and worthy 
of the lecturer’s reputation, and much greater praise cannot 
be given. 


PHYSICAL EXPERIMENT IN RELATION TO 
ENGINEERING. * 


BY PROF. А, B. W. KENNEDY, F.R.S., M.INST.C.E. 


It has been the expressed wish of the gentleman in whose 
honour the James Forrest” lectures have been instituted, 
that they should deal with the relation of various sciences to 
our own profession. To those of us (and they are many) who 
have long enjoyed his friendship, and who are to some extent 
familiar with the extent to which our profession is in his debt 
in matters innumerable, it is practically a duty to meet his 
wishes in such a matter. But it must be acknowledged that 
the duty—as regards the lecturer—must grow every year more 
difficult, as the field becomes limited by his predecessors ; and 
even at present it was with no little nervousness as to the 
selection of a subject that I accepted last year the invitation 
to give this lecture in 1896. | 

There is perhaps no science, except those in the biological 
group, of which it might not be argued, with some degree of 
plausibility and reasonability, that the profession to which 
we all belong was a direct application. The sciences of 
mathematies and of physies, of chemistry and of geology, 
concern themselves with the exact statement of the nature 
and relations of facts.and phenomena with which we as engi- 
neers have continually to concern ourselves. But the points 
of view of the purely scientific investigator and of the engi- 
neer, in regard to these facts and phenomena, are no doubt 
very different. In rare and exceptional cases, one man can 
play both róles, but this happens so very seldom that for all 
practical purposes they may be regarded as distinct from each 
other. And no one who is not terribly narrow—-on one side 
or the other—would deny that either might form a worthy 
life-work for any man, however high his aims or ambition. 


* * James Forrest Lecture, delivered before the Institution of Civil 
Engineers, May 7th. 
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I excepted just now the biological sciences from those with 


which engineers were directly in touch. But, in spite of this, 
I confess that I. have had a great wish for years past to devote 
some time to the working out of a theory of evolution in rela- 
tion to engineering progress. I cannot help thinking that 
there is something in relation to things inorganic which closely 
resembles the position of natural selection in the organic 
world. The struggle for existence, which too obviously exists 
among engineers themselves regarded as organic beings, 
‘seems also to exist in effect among engineering productions. 
There is also among them a survival of the fittest, and the laws 
which determine what is the fittest at any time, and how the 
standard of fitness alters as time goes on, are probably capable 
of fairly exact statement—in correlation with the laws of 
general human progress; at any rate, they are very well 
worthy of examination. This biologico-engineering investiga- 
tion would be no doubt rendered more difficult by the fact that 
artificial selection continually comes in to help and accelerate, 
‘or it may be to hamper and impede, but in any case to modify, 
the inorganic equivalent of natural selection. I have found 
this whole subject a most tempting one, full of fascination, 
and to some extent also of surprises. But finally I felt con- 
strained to leave it, at least as far as this lecture is concerned, 
+0 someone—some fortunate person—whose mind was not so 
overcrowded with the innumerable details of everyday work 
as my own, or who was able, in spite of these details, to 
obtain at the same time a broad and comprehensive view of 
the whole subject from a point higher and more commanding 
than any that I seemed able to attain to. I hope that in 
some future year І may have the pleasure of listening to a 
% James Forrest lecture in which Evolution in Engineer. 
ing may be adequately dealt with. For myself, I have found 
it necessary to be content with a much more limited subject, 
although one perhaps on which my own work gives me more 
right to speak, “ Physical Experiment in Relation to Engi- 
neering.” 

We are all at this present time so familiar with the idea of 
physical laboratories—places in which physical experiment is 
carried out systematically and continuously, both for purposes 
of scientific investigation and of education—-that it is hard to 
realise how very modern an institution the physical laboratory 
is. Until quite lately the most distinguished investigators 
worked in laboratories which they had made for themselves 
and which were essentially their own private studies. The 
Royal Institution laboratories—originally, I think, rather 
chemical than physical in conception—nevertheless became 
to a great extent physical, and in this way were early and 
notable extensions of the purely private laboratory, and 
‘happily exist still to furnish admirable physical work. But 
it is practically only within the last 80 years that physical 
laboratories, as we know tlrem to-day, have come into exis- 
tence. Thanks very much to this growth of experimental 
and physical teaching, we have now an army of trained 
physieal investigators distributed all over the country, whose 
‘principal occupation (besides teaching) is the making of 
researches in experimental physies, and in this way contri- 
buting to our knowledge of the phenomena of the world 
around us—the phenomena which it is our business to turn 
to the “use and convenience of man." Not only this, but 
within the last 20 years there have come into existence 
numerous well-equipped engineering laboratories in connec- 
tion with our technical colleges and schools. These 
engineering laboratories are, of course, simply physical 
laboratories modified in a certain special direction for our 
special purposes, and the investigations carried on in them 
are of the nature of physical experiment as fully and com- 
‘pletely as those which are carried out in physical laboratories 
proper. The aim and scope of the two classes of experiment, 
however, differ considcrably, as do their relations to our own 
work, and it will be my object this evening to put before you 
what, according to my own view, are the relations between 
these с:аѕѕез of experiments, and especially between each class 
and ourown work. І need hardly say that 1 am bound to look 
at the whole matter throughout from the point of view of the 
engineer. I do not for а moment pretend that I am capable 
and taking up the position of the physicist, and of course I 


keep in mind. also that I have to speak to an audience con- 
sisting essentially of engineers, and not of physicists. 

Physical experiment, so far as it has relation to our own 
profession, may fairly be considered to serve three distinct 
purposes. In the first place, from the purely academic or 
educational point of view, it is most important and helpful in 
the training of engineering students. (And it is well to 
remember that although a great many of us never were 
engineering students, nor had any opportunity of obtaining 
such training, yet the most conservative must now recognise 
that in the future our sons and successors must look on the 
student stage as being as essential as the pupilage or the 
apprenticeship.) Then, secondly, what may be called purely 
physical experiment is necessary to supply us with most of 
our important constants, whether connected with the thermal 
properties of steam, the electromotive force of a Clark cell, the 
density of water, the elasticity of steel, the coefficient for a 
vena contracta, or a thousand other matters of a similar 
nature. Lastly, technical experiments, which are essentially 
physical experiments, but of & much more complex nature 
than those of the physical laboratory (although not on that 
account more difficult to carry out) are necessary for deter- 
mining many matters—such, for example, as the efficiency of 
a dynamo, the steam consumption of an engine, the flow of a 
river, the resistance of a ship, or even the deflection of a 
girder under a moving load. | | 

Let us consider, in the first place, the purely educative or 
academic type of experiment. Here the first requirement is 
the very simple one—which indeed may be served by an 
endless variety of experiments extending far beyond the limit 
of physics—that the student should learn first to see and to 
measure, and then to write down what he has seen and 
measured. (Anyone who has had to do with laboratory work 
knows very well how necessary it is to differentiate in this 
fashion). The experiments require to be, as far as possible, 
quantitative rather than merely qualitative ; but, otherwise, 
the simpler they are the better. It is unnecessary here to go 
into any details about them, but with a view to emphasising 
their importance it is worth while just to look for a moment 
at the sort of thing by which, in actual engineering work, 
these simple experiments may be said to be represented. 
Perhaps those whose work lies greatly in experimentation, 
like my own, know best how very hard it is to find assistants; 
unless they have been trained in a laboratory, who can be 
trusted at first even to take quarter-hourly readings of a steam 
gauge or a counter, or any such duty, ridiculously simple and 
easy as it appears. To ask an untrained man to count the 
revolutions of an engine which has no continuous counter 
attached, or to read the dials of an ampere-hour meter, at 
exactly regular intervals of time, is merely to court disaster ! 
The story is familiar of how Robert Houdin had so trained his 
faculty of general observation that one look at a shop window 
would impress its contents on his mind more vividly and accu- 
rately than 10 minutes of hard looking would do in the case of 
an ordinary man. It is really just the same with the simplest of 
our observations. The ordinary mind does not naturally and 
at once see, and see accurately, the simplest thing that is 
before the eyes. One has to look to exercise conscious mental 
effort, as well as merely to see, and we all of us require to be 
taught how to look, even in these most simple matters. And 
when the enforced looking has to be done at exactly a par- 
tieular time and no other, the average mind is apt to find the 
whole process an intolerable burden, all the more because it 
is inclined to despise the work as being too childishly easy for 
consideration at the very time when it is failing to carry it out! 

So far as concerns the training of the faculties of observa- 
tion at the stage of which I am speaking, probably chemical 
experiments would serve as well as physical. In certain 
respects possibly they might even be better, but with this we 
need not now concern ourselves. An important point is, per- 
haps, that in their earlier stages the student should not be 
allowed in any way to get the notion that his experiments are 
more than mere rough exercises. Any standard of accuracy 
which he can possibly attain is comparatively a very low one, 
and by the nature of the case the experiments he can do must 
be simplified down enormously before they can be put into his 
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hands, so that at best he is only making a rough determina- 
tion of ong element in an artificially simplified. operation, the 
full eonditions of which he is not even in any position to 
understand. The actual figures which are obtained by him can 
under no circumstances be regarded as having any intrinsic 
value; and one of the difficulties of the case is, no doubt, to 
persuade the student to exercise his highest degree of. care in 
obtaining results, which at the same time he is told, or knows, 
are of no use whatever. The engineering student, Iam sorry 
to say, is generally a terrible utilitarian. The unhappy pro- 
fessor has to enter into all kinds of subterfuges to get him to 
take an interest in, or do any careful work at, matters which 
the omniscience of youth has once pronounced to be ‘‘ useless.”’ 
Later on, of course, he is wiser and a trifle less narrow- 
minded; but I suppose the stage of first-yearness is one 
through which. all of us have to pass in one fashion or 
another, to the grief of our pastors and masters, and to our 
own later regret. 

. More interesting to most of us, perhaps, than this purely 
academic matter is the consideration of physical experiment 
under the last two headings which I have mentioned. 

First among these comes experiment which really belongs 
to pure physics, but in which we engineers may claim to be 
as much, or even more, concerned than the physicists, although 
both the difficulty and the honour of the experiment must fall 
to them. I suggest that we are even more concerned than the 
workers in pure science for two reasons, of which the first is 
that the whole of our interest is practically concentrated on 
what constitutes only a small part of the boundless region 
open to the physicist. He can spread his affections over glass 
and sealing-wax, and let them roam from ice toiron. We 
have only one love, or at any rate never stray very far from a 
limited number of matters which concern what I have heard 
contemptuously called technical materials.” He interests 
himeelf legitimately and equally in argon and carbon, in 
steam and in ethyl-alcohol; he loves to extend his thermal 
conditions so as to get liquid air or gaseous carbon. We, on 
the other hani, are compelled to deal with a very small 
numbet of materials, and with these materials only in states 
in which we can readily obtain them. In fact, as every one 
knows, nineteen-twentieths of our liquid and gas problems 
affect only liquid and gaseous (or vaporous) water, and only 
the remaining small percentage is left to be distributed between 
eoal-gas and producer-gas, liquid carbonic acid and anhydrous 
ammonia, and so forth. So far as the more or less perma- 
nent " gases are considered, our interest is throughout perhaps 

rather chemical than physical. 

- Then, again, we may claim to have a first interest in certain 
physical results, because of the extraordinary frequency with 
which we have somehow or other actually to make use of 
them—I mean a real live use, and not merely a use in an 
examination question, or in a text-book or a lecture. Not only 
wo2ld our whole work become mere guess work without the 
knowledge of these results, but, having this knowledge, we are 
compelled by the very nature of our work to make such con- 
tinual use of it that probably we are much more familiar both 
with the figures concerned and with the phenomena which they 
represent, than even the men to whose magnificent accuracy 
and unlimited diligence we owe their original investigation and 
determination. I mean, of course, such results as refer to the 
thermal relations of water and s‘eam, to the calorimetry of 
fuels generally, to many hydrodynamic problems, to most pro- 
blems in elasticity and what is clumsily ealled the strength of 
materials, to frictional questions, to innumerable problems 
relating to electrical matters, and certainly to an enormous 
number of matters bearing on mechanics, which, of course, is 
to be considered as a branch of physics. 

I feel so strongly this sense of our paramount interest in 
certain physical problems that I have not hesitated sometimes 
io resent the way in which physical writers and speakers are 
occasionally inclined to instruct us how to express our ideas, 
for example, as to mass and weight, and sundry vital matters 
of that kind. I really think that people who have to deal 
with these matters as much, as often, und as thoroughly as 
we have, and who are on the whole reasonably competent 
beings, may be assumed to know how best to manage our own 


- 


affairs in these respects. Mechanics are to us the breath of 
our nostrils, and not & mere vehicle for examination papers ; 
and it should be remembered that the requirements of the 
latter case may be very different from those of what I may 
venture to call “ real life.“ I feel some satisfaction in remem- 
bering that the only fatal case of a misused **;" that І can 
call to mind was on the part of a physicist, whom we all 
admire none the less for the way in which he scolds us, but 
who, in the very act of showing us the way we ought to use 
that symbol, proved conclusively that all submarine cables 
would break by their own tension while lying on the sea- 
bottom! It would, perhaps, be hardly proper, or even safe, 
that I should here say anything, as I am much tempted to do, 
as to the vexed question of units, which from time to time 
seems to agitate many minds. Let me only suggest that, on 
the whole, it does not seem to me that the people who would 
be most affected by the change are at present those who are 
most anxious for it. In fact, admitting certainly a few 
notable and very distinguished exceptions, it really seems as 
if engineers in general were content to go on in their own way, 
unconscious of the terrible pitfalls and difficulties by which it 
is understood that they are surrounded on all hands. I quite 
admit, of course, that it by no means follows that the pitfalls 
do not exist, although I confess to being somewhat sceptical 
about their reality. | 

But having spoken so strongly of engineers as being the 
users of certain physical results, I must look at the other side 
of the matter. We engineers may have, as I urge, more 
interest in these matters than anyone else, but it is certainly 
true that we have not ourselves to thank for the determination 
of the results which we require and which we make so much 
use. of. For practically the whole of these results—results 
without which, as I have said, our profession would hardly 
exist, would at best be a mere trade instead of (as we are proud 
to consider it) a scientific profession—we are indebted to 
workers in physical science pure and simple, men without the 
least taint or suspicion of technical or utilitarian intent.* It 
would therefore ill become us engineers if we were to say or 
do anything which should, even in a most indirect fashion, tend 
to belittle the work of pure physicists, on which every day 
shows us more how much we are dependent. Our gratitude 
is so real and so deeply seated that we need not, and do not, 
even resent the expression of regret which has sometimes been 
heard from a discoverer, that what he has done should be of 
any use whatever ! 

A physical experiment such as is necessary for the determi- 
nation of any one of the physical constants which we have in 
continual use differs very essentially from such physical 
experiments as we engineers have to carry out in the course 
of our own work. It is at once much simpler and much 
more difficult. It is simpler, because its object is the solution 
of one certain problem, which has been by much care and 
pains isolated from all its surroundings, from all related and, 
so to speak, adjacent problems. The first work of the 
physicist, dealing with his problem, is, in fact, to find out a 
way of so isolating his question that its solution may give 
him exactly the one quantity he wishes to know and no other. 
Of problems of this kind I confess I speak as an outsider ; but 
as an outsider it has been to me often a matter of the greatest 
interest, and even wonderment, to see what enormous pains à 
physicist takes, and must necessarily take, to make sure that 
he is measuring exactly the thing he wishes to measure—that 
thing, that whole thing, and nothing but that thing; to see 
also what innumerable precautions he has {0 take to ensure the 
absence of minute errors, or to find out where any such errors 
might occur, and whether they have occurred, and to evaluate 
them if they are unavoidable. 1 have found, too, that in such 
cases suggestions derived from my own experience in enginecr- 
ing experiment have been often received with a coldness which 
I am afraid was no more than they may have deserved! For, 
as 1 shall endeavour to show, the conditions under which 


* I think pr probably the only notable exception to be made in this matter 
is in regard to scieutific experiments relating (о strength and elasticity, 
some of which have been made by engineers and with a more or leos 
definitely technical intention. But ‘probably such meu as Bauschinger. 
Martens and Tetmajer are to be considered essentially as in the position of 
physical workers. 
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experiments of this kind have to be made are absolutely 
different, both as to aim and method, from those of the experi- 
ments—more technical if not less physical —which we have to 
carry out for ourselves in our own work. j 

In a physical experiment of the second category, such as 
those of which I have been speaking, the primary points may 
be said to be, first, that the object of the experiment should 
be single, definite, isolated, separable and separated from all 
surroundings; secondly, that it should be general in its 
nature, and should not relate merely to one special case ; next, 
that as & problem it should be capable of exact determination ; 
and lastly, that the final result should be as nearly. absolutely 
accurate as it is possible for any physical determination to be. 
Take as examples such matters as the determination of the den- 
sity of steam, of the variation of the specific heat of water with 
change of temperature, of the calorific value of pure carbon, or 
of the mechanical equivalent of heat. Such problems properly 
stated admit each of one exact solution, one answer which is 
absolutely right, even in the mathematical sense of that 
phrase. It is the highest object of the physicist, in dealing 
with such a problem, to obtain the right solution. He spares 
no pains to obtain it, he determines each minute correction 
with the patience and care of a man who knows that the value 
of his whole work may be vitiated by a single overlooked source 
of error, even of the smallest magnitude. We engineers are 
possibly in some danger of forgetting occasionally, in view of 
the familiarity and matter-of-courseness of certain figures with 
which we have frequently to: deal, that just these everyday 
and familiar numbers, on account of their very importance, 
were those which required and obtained for their determina- 
tionthe most careful, exhaustive, and accurate experimentation 
in the hands of the most experienced physicists. 

After speaking in this fashion of the nature of experiments 

in pure physics, it may sound at first absurd, but it is never- 
theless true, to say that physical experiments in the third 
category—the technical experiments which we engineers have 
so often actually to carry out—do not fall under a single one 
of the conditions which I have just given as characteristic of 
experiments in pure physics. Wecannot, even under the most 
favourable circumstances, put before ourselves exact and 
isolated problems ; we have much more often to deal with 
special than with general cases; we cannot choose problems 
which are capable of finally exact solution; and,: therefore, 
lastly, we should treat the matter entirely wrongly if we 
attempted to obtain more than a certain limited degree of 
accuracy in our solution—an accuracy very limited indeed 
when compared with the all but mathematical accuracy with 
which problems in pure physics can be solved. 
. The conditions under which engineers have to carry out 
physical experiments, of course, vary very greatly. In certain 
simple cases they are essentially physical investigations, be it 
in connection with friction, with elasticity, or what not, which 
at first sight do not greatly differ from the experiments which 
I have just discussed. There is probably, however, more 
difference than appears at first sight, although the spirit in 
which both sets of experiments have to be made is the same. 
Take as an example the determination of the elastic modulus 
(or the specific extension) of a piece of steel. Probably, with 
very perfect instruments and with extreme care in manipu- 
lation, a value of the modulus could be obtained which should 
be accurate, say within 1 in 2,000, for that particular piece 
of steel. Dut a figure so obtained would not be accurate 
even for other pieces of steel made at the same time, and out 
of the same ingot as the one experimented on ; while, of course, 
there is no one absolute value for the modulus of elasticity of 
the widely-differing material of which all sorts go by the name 
of steel. Under such conditions—and I have chosen a parti- 
cularly favourable example—it would be mere affectation, and, 
in addition, would be actually misleading, to claim anything like 
physical accuracy for our results. Indeed, I must go further 
and say that the truly scientific way of treating an experiment 
in engineering physies is to recognise from the outset its 
limitations as to accuracy, and to be careful not to state a final 
result in a form which should lead to the supposition of any 
greater degree of accuracy than that which the conditions of 
the work can actually allow. | 
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The difference between physical and technical experiments 
may easily be illustrated by &nother example from the region 
of elasticity. The determination of the deflection of a beam, 
transversely loaded, as a physical experiment would resolve 
itself into the test of the behaviour of a piece of homogeneous 
material, preferably of the simplest possible cross-section, pro- 
bably rectangular. It would be a matter ofimportance to ensure 
that the material was exactly of a certain chemical nature, 
and that it was mechanically free even from the slightest 
defects; it would also have to be machined to certain exact 
dimensions. Even with every care, the almost unavoidable 
imperfections in the material, minute variations in uniformity 
of structure, and so on, would be very difficult to deal with 
and to allow for. As a technical experiment, on the other 
hand, the beam might consist of plate and angle irons secured 
together by rivets, the whole forming a structure with abso- 
lutely no pretence to homogeneity, nor to absolute exactness 
of dimension. Its rough surface would be carefully left intact, 
and not in any way machined, its riveted parts would be 
brought together as well as was reasonably possible with the 
appliances at the command of the engineer, but without 
any attempt to make a special fit between surfaces. In fact, 
the whole thing would be constructed in imitation of the 
way in which a riveted beam, such as is used as a girder, 
is usually made. The result obtained would obviously not 
be a general one applicable to steel as a material, or to 
beams as geometrical forms, because the data of the prob- 
lem, even the dimensions of the beam itself, could not be 
determined with minute accuracy, nor would the actual final 
result be comparable in accuracy with the determination of 
the similar problem treated from the purely physical point of 
view. Hence, as the experienter cannot for a moment pretend, 
and should not for a moment delude himself into supposing, 
that his results could be more accurate than his data, it is his 
first duty in this line of work to find out within what limits of 
accuracy his experiment can be carried out, and, when he has 
obtained his results, to state it only within these limits. Under 
these conditions the statement of a result in round figures is 
often much more accurate that its statement down to the last 
decimal place which appears in the arithmetic. I have heard 
it said by some of the students of the greatest of our physicists, 
Lord Kelvin, that this was a point upon which, even in a 
great deal of purely physical work, their master always insisted 
most strongly. But І am afraid that it must be admitted, as 
a weakness of much of our engineering experimentation, that 
its resulis are given in figures which are absolutely ludiorous 
as indicating the value of the quantities actually measured. 
In these matters, perhaps, our friends in America are even 
worse than we are, and those of us who have anything to do 
with steam vessels or with steamship trials, are perhaps the 
worst sinners. I suppose no physical problem could very well 
be much more complicated than that (I ought rather to say 
those) involved in the carrying out of a marine-engine trial at 
sea, especially when power and speed are both concerned. 
When itis considered that the final result depends on the 
accuracy of our knowledge of the dimensions of the steam 
engine itself, and of the steam engine indicators, on the 
uniformity of elasticity and proper scale of the indicator 
springs, the accuracy with which the revolutions are observed, 
the accuracy of timing on the mile and of observing the dis- 
tance at the same time, to say nothing of the assumption that 
the indicators themselves and their gear, unlike every other 
thing in the universe, are entirely devoid of hysteresis, it will 
be seen how entirely out of the question it is that the figures 
obtained, even for a single run in one direction, should admit 
of statement in, say, more than three figures. When to this 
is added the uncertainty of the method of averaging speed as 
between a number of runs under different conditions as to 
tide and wind, the matter becomes still more striking. Or, 
when coal and water are also to be measured, and the weigh- 
ing or measuring of both, and the calibration of all the heavy 
apparatus used for the purpose, as well as the personal 
errors due to making observations of large quantities under 
awkward physical conditions, in a minimum of time and in 
the worst of atmospheres, are considered, the uselessness and 
indeed the absolute inaccuracy of extremely minute figures 
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become absolutely glaring It is sometimes useful, no doubt, 
under these conditions, to work out results to four significant 
figures for the sake of mere arithmetical checking ; but no one 
who has had anything to do with the matter would suppose for a 
moment that more than three figures were of the least import- 
ance and the statement of results of observations in five or six 
figures merely causes the enemy to scoff. Let me again say 
here that I am not suggesting, and I do not think, that an 
experiment of a technical nature is unscientific because its 
result is only capable of expression within 1 or 2 per cent. 
instead of within one or two hundredths per cent. I wish 
only to urge very strongly that in a really scientific spirit 
such an experiment must be undertaken only with a distinct 
recognition of its limitations, and of the limitations of 
accuracy of result such as I have roughly indicated. 

But I must claim for technical experiment that it is truly 
scientific work if only it be conducted with full recognition of 
its conditions and limitations, and not as if it were a labora- 
tory experiment badly done—a mistake which I fear is too 
often made. Let it b» recognised first of all that our object 
is generally the determination of certain facts, or quantities, 
or ratios, which are to be found under certain very complex 
conditions. As I have elsewhere said, the duty of the engi- 
neer is to recognise the:e conditions and deliberately to 
include certain of them in his experiment. The physicist has 
to spend much thought and trouble on the modification of 
conditions, which are disturbing elements in his work. All 
conditions which might justify his main result, or which 
might make it difficult for another experimenter to obtain 
precisely the same value for the quantity looked for, have to 
be either eliminated or evaluated. The conditions are his 
enemies, in faet. Otherwise with us, the conditions in general 
form part of our problem, and for many purposes the reduc- 
tion of the experiment to its lowest terms, which is the object 
of the physicist, would not only be impossible, but would, if 
it could be done, make the result quite useless to us. 

The determination of the efficiency of a steam engine is, of 
course, a very common piece of work, and may serve as an 
illustration of the two different ways of approaching such a 
matter in connection with this question of conditions. From 
the physical point of view, I imagine it would be best to 
endeavour to reproduce the working of the much-abused 
Carnot cycle.* If this were absolutely successful it would 
merely gave us a result which would agree with those which 
we can already calculate from the physical data which are in 
our possession, and this result would add nothing to our pre- 
sent knowledge, nor would it give any additional help to the 
designer of steam епріпез. But it would, if it could be 
carried out, be an experiment strictly physical, and following 
in the lines of, for instance, Joule's classical experiment on 
the mechanical equivalent of heat. The engineer, on the 
other hand, who has. to work at the same problem, has to deal 
with it in the fashion in which it is now handled in so many 
engineering laboratories. He has to make for himself an actual 
engine, iú which the normal conditions of engine working— 
as to loss of heat by conduction, condensation, radiation, and 
зо on—are, or can be, reproduced, and he has to make his 
experiments on this machine, and as nearly as possible under 
conditions resembling those under which engines normally do 
work. Then опе by one certain of the conditions may be 
altered, so that some estimation may be made of the effect of 
each. Бо may be obtained figures as the result of bona fide 
technico-physical experiment, which are also in a form more 
or less directly applicable to engineering work. 

I have just mentioned the variation of conditions one by 
one. This is hardly a matter which I need insist on. It is 


* I need hardly say that I do not for a moment suggest that any 
physicist would wish to obtain experimentally a result for which he has 
already given us all the constants, and which we can therefore completely 
obtain by calculation based on physical results already before us, ` 

t I do not wish here to be understood in the least as sharing that great 
objection to the Carnot cycle which I know fills the breasts of some of my 
friends. lt appears to me that it would be just as reasonable to object to 
the asymptote of a hyperbola or to the line at infinity! We require these 
limiting cases, and should get on very badly without them, and I am not 
inclined^to say that they are useless--indeed, I think they are extremely 
useful—although I am perfectly conscious that they represent a state of 
affairs which is technically, and even physically, unattainable. 
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of great importance even in a physical experiment, where all 
the conditions are simplified to the last extent; but in a 
technical experiment, where the conditions themselves are 
very complex and often not easy to grasp, it is obviously vital. 
It is no doubt one of the great difficulties of all technical 
experiment to find qut exactly what the conditions are, and it 
may in many cases need more experience and more care to 
determine and define the actual conditions than it does to 
carry out the measurements involved in the experiment. This 
is a matter which will be recognised by everyone who has had 
to do with work of this kind, but about which probably it is 
unnecessary to say more here. Bearing on it, however, is a 
matter which may fairly be mentioned, namely, the com- 
bining of the results of several technical experiments. This 
is often very tempting, but is always very difficult. A simple 
case is, for instance, the determination of the efficiency and 
of the economy of a steam-engine. À certain experiment may 
show a certain maximum efficiency; another experiment, on 
a more or less similar machine, but carried out at another 
time, may show à maximum economy. Naturally there is a 
strong temptation to state both maxima as belonging to the 
machine tested. It is, no doubt, possible that they may do 
so; but, on the other hand, without the most minute know- 
ledge of the circumstances of the case, it is quite unsafe to 
assume that they do, and in this respect the difference between 
the general character of purely physical work and the special 
character of technical experiment comes into clear relief. 


In fact it is much more difficult to handle rightly the results 
of engineering experiment when they have been determined 
than those of pure physics. It is by no means always, or 
obviously, easy to apply these last, at least one has known 
very ludicrous mistakes to occur through their misapplication. 
For instance, I have seen elaborate calculations based on the 
determination of the weight of steam used by an engine from the 
pressures shown by an indicator card and the measured dimen- 
sions of the engine; and quite recently 1 was confronted with 
certain supposed phenomena, which rested entirely on the 
assumption that a vessel of certain dimensions actually received 
from a steam pipe suddenly opened to it only the weight of 
steam corresponding to its volume and the pressure shown by 
а gauge! In both cases the troublesome phenomena of con- 
densation were entirely left out of account, and the result 
of a purely physical determination was applied to a technical 
problem with very disastrous results. But it is infinitely 
more difficult often to interpret and to apply the results 
of our own experiments. For instance, let it be found 
that one boiler, engine and dynamo together require the 
consumption of so many pounds of coal per electrical unit, 
how much coal per unit will another boiler, engine and 
dynamo require? Put baldly in this form the question 
sounds ridiculous. But after all, is it any more absurd 
than our constant endeavour—that is, before the days of the 
present development of engineering experiment—to arrive at 
similar comparative conclusions from the doubtless unimpeach- 
able figures of an engineering pocket-book? I am sure there 
must be many of us who can still recollect how painfully 
we endeavoured to make the statements of Molesworth furnish 
us with an answer to our own problems, and how entirely 
we failed to get things to fit in. I do not suggest that the 
fault lay with the pocket-book ; the fault lay in the endeavour 
to correlate figures and results which in no way belonged to 
each other, which represented the result of experiments made 
under conditions quite unknown to us, but certainly varying 
from each other, and no less from the conditions (possibly 
also unknown to us) of the problem we actually were trying 
to work out. I dare say that many of us, who have been 
hungry and thirsty for facts and figures during most of our 
lives, remember very well the joy with which, at a certain 
stage, we put down in our note-books any kind of experimental 
results of which we could hear, or of which we could obtain 
possession by any means, whether they related to steam engine 
trials, or to girder tests, or to the discharge over weirs; 1 do 
not say to dynamo trials, because there were no dynamos in 
those days, Апа I am sure that all of us must have suflered 
pain and disappointment later on, when we found how 
extremely difficult it was to make any use of the much- 
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valued figures that filled our pages—they would never, some- 
how or other, seem to tell us Just what we wanted ; there was 


always something about them which eluded us, one particular 
matter of vital importance in the data, or in the result, of 


which we had no memorandum.. The fact is that it is always 
extremely difficult to apply accurately the results of experi- 


ments made by others, however carefully made and however 
accurately described. To realise this, even in reference to 


purely physical work, one need only see how many pages 
in the Philosophical Transactions are sometimes necessary to 
describe the methods and precautions involved in a determi- 
nation which has not one-tenth the complexity of such matters 
as we are compelled constantly to try to measure. 

To anyone who wishes to realise to the full the difficulty 
of dealing with, or applying, the very simplest kind of experi- 
mental result, I recommend the maddening task, so often 
lightly spoken of by those who have not tried it, of calibrating 
indicator springs, and-then trying to apply the results to the 
correction of the corresponding indicator diagrams. 

The fact is that no one can usefully apply physical results 
who has not himself studied the methods by which these 
results are obtained, either by the royal road of work in a 
physical or technical laboratory, or by the hard and up-hill 
method of self education in the making of technical experi. 
ment without the advantage of the preliminary training 
which I have mentioned earlier; and hence the importance 
of the knowledge of how to make accurate observations, which 


.I have insisted upon as a thing quite apart from the know- 


ledge of the actual figures to be obtained by such observations. 
It would, perhaps, be cruel to say that no one can usefully 
apply physical results who has not studied the methods by 
which they are obtained, were it not that nowadays the 
possibility of such study is open to everybody. One may, 
therefore, state the truth in this matter without the fear of 
making anyone unhappy. I do not know whether I should be 
far wrong in suggesting that a certain amount, perhaps а 
great deal, of the very rapid improvement which has taken 
place in late years in engineering practice in respect to 
efficiency in the working of machinery, economy in the 
produetion of energy, and economy also in the use of 
material, has been due directly or indirectly, or both, to 
the growth of the habit and knowledge of experiment among 
the present generation of engineers. No one who is familiar 
with the progress in such matters as I have this evening dealt 
with, during the last 20 years, and has noted the extra- 
ordinary development which has taken place, can fail to be 
struck with it. No doubt a considerable part of this development 
has been due to the better education generally of engineers, 
and particularly to the great extension of engineering litera- 
ture in which undoubtedly the engineering newspapers have 
played a most honourable and important part. But these 
general causes in themselves would not, I believe, have been 
sufficient if it had not been for the contemporaneous develop- 
ment of what I may venture to call experimental training, 
accompanied by a demand on all hands from inventors, 
manufacturers, and even from the publie, for reasonably 
exact numerical statements in relation to everything which 
can be measured, instead of the vague generalities which 
used to pass muster as critical examination of the advantages 
and disadvantages of any new proposals. 

I hope I need not say here that I quite recognise that an 
engineer's life is not made of experimentation, and that the 
work of doing is even higher than that of measuring, at least 
from our point of view. But in dealing with my subject of 
to-night, I am, of course, bound to take up and emphasise 
this aspect of engineering work. I hope that it may be 
considered that I have been able to justify my choice of a 
subject which at first might.appear so limited, but which 
in reality I believe so important, as that to which I have 
addressed myself this evening—the relation of physical experi- 
ment to engineering. 


—M —— —ʒ—— M M——IÜ. 
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Annual Dinner of the Old Students of King’s College.— 
This dimer will be held at the Holboru Restaurant on Monday, 
June 29th. Sir Benjamin Baker has kiudly consented to preside, 


ON RAILWAY TELEGRAPHS, WITH SPECIAL REFER. 
ЕМСЕ TO RECENT IMPROVEMENTS.* 


BY W. LANGDON. 
(Concluded from page 57.) 


GUTTA-PERCHA AND CoveRED-WIRE Work. 


It is believed there is very little to record in the matter of gutta- 
percha-covered wire. In making it а practice to use ozokerite 
taped wire in all instances for underground work or for wooden 
casing, it is probable the author is merely following the practice of 
others. The taping adds very little to its cost and very largely to 
its life. The number of wires which are now required for signalling 
purposes—the fact that, as a rule, the leading-in pole is placed 
in the rear of the signal box, while the instruments are invariably 
arranged over the signal lever frame in the front of the box—leads 
to a large consumption of gutta-percha-covered wire, and renders 
it all the more necessary that every precaution should be adopted 
to preserve the life of the insulation. To this end all G.P. wires 
should be boxed in; and the boxing (which should be grooved 
from the solid), when carried underneath the floor of the signal 
box, should be inverted, so that any moisture from the washing of 
the floor of the signal box may not penetrate the boxing and impair 
the percha. 


Fic 11. 


The author has for some years employed wire covered with india- 
rubber, plaited. cotton, and compound, for signal posts. It with- 
stands heat much better than G.P., the conducting wire is less 
liable to become decentralised, and he has good reason to believe 
that it will prove very durable. | 

Although instances have arisen where armoured cables composed 
of from three to ten conducting wires have been employed for tele- 
graph and signal purposes, it cannot be said such are jn general use. 
In station yards, where the wires are generally laid underground, 
and in other equally crowded places, armoured cables for odd 
lengths will probably be found not only useful, but in order to avoid 
disturbing the body of through wires, a necessity. Such cables are 
extremely useful for crossing the line of railway for repeater, or 
similar purposes, where, unless the wires are carried underground, 
a large alteration is necessary in the poles in order to carry them 
overhead. 

In laying down some undergrouud work at Leicester and Not- 
tingham, & simple form of cast-iron Piping, which, having an 
india-rubber joint, is very quickly placed in position, has been used. 


Fic, 12.-- Wooden Boxing for Wires. 


It is inexpensive and readily handled. An illustration of the joint 
will be found in Fig. 11. A B are clamps, which slide over the 
pipe D, which is merely a straight tube. A, B are recessed at 
А’, B', во as to receive the small piece of tubing C, together with 
an india- rubber washer, F,, at either end. The pipes D are laid 
out so as to meet at C. А and B, as well as C, are then slipped 
on, the tube C is brought into its proper position, and A and В ате 
then closed up and tightened by the bolts E. The india-rubber 
washers afford a firm grip, so that the pipes D are not readily 
drawn apart. The arrangement is better suited for level ground 
than for heavy slopes. 

Fig. 12 represents a form of wooden boxing for tunnels and wall 
work. 16 is the production of my inspector carpenter, Hobday, 
and is set together and maintained in position without the aid of a 
nail or screw. It is formed of four pieces of wood. The side pieces, 
A, A, are grooved to accept the bottom board, B; the top, C, is 
grooved to accept the side pieces; the two sides are held together 
by tie-pieces, D, inserted at intervals of 3ft. Instead of iron 
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yis d wood blocks, cut from flawed or otherwise unsatisfactory 
oak arms, are shaped as shown by E to receive the boxing. These 
supports are fixed in the masonry by wood wedges or cement 6ft. 
apart. A piece of wire passed around the support and the boxing 
holds the entire structure safely in position. No two pieces of 
wood from which the boxing is composed terminate at the same 
point, with the exception of the lid. At the junction of these 
pieces à wooden capping, H, is employed to cover the seam. 


INSTRUMENTS. 


In telegraph message instruments the vertical handle single 
needle " remains that generally used in Great Britain. For some 
years it has been the practice on the Midland to employ at the 
transmitting or terminal station of all busy ainele асо circuits a 
** Bright’s Bell" in place of the single needle—an arrangement 
which will be found to aid despatch and lighten the labour of the 
clerk. The ''Bright's Bell" is also largely used by the Great 
Northern between telegraph offices. The Lancashire and Yorkshire 
and the Great Eastern employ it on single-needle circuits in a 
similar manner to the Midland. 

Although the ‘‘ sounder is very generally employed for railway 
message work in Ireland, it cannot be said to have taken root on 
English railways. For direct and long circuits it is occasionally 
used, but, it is believed, not to any great extent. For ‘‘ quad- 
ruplex " working. the demand does not appear to have been very 
urgent. It is employed by Mr. Hollins on the Great Eastern, 
between London and Harwich. ‘‘ Duplex” working is employed 
on the Great Eastern, Caledonian, London and South-Weatern, 
and London and Brighton, and on the Midland. On the 
Midland a duplex circuit between Derby and London also 
provides for a phonopore communication. The phonopore is 
employed to a very limited extent on the Midland, Great 
Western, Great Eastern, Brighton, and North Britieh lines. 
Telephones, as was to be anticipated, are now very generally 
employed for vivá voce communications between signal boxes, and 
at busy centres between the administrative offices. "That their em- 
ployment largely aids the disposal of traftic there can be no ques- 
tion. At many points, and under exceptional conditions of 
weather, they are invaluable. 

On the Continent, as well as at home, serious rumours have, 
from [time to time, arisen with respect to the dissemination of 
dise: se by means of these instruments. 
that a person suffering from throat or other internal affection, on 
speaking into a transmitter, may leave in the interstices of the 
instrument germs of the disease, which may be inhaled by others 
using the same instrument. 

Fig. 13 represents a transmitter which has been designed with 
a view to obviate any such evil effect. The ordinary mouthpiece 
is removed, and in its place the entire face of the instrument is 
covered by a diaphragm, A, made of wood or metal—the former by 
preference—which encloses an air space, B, between it and the 
ordinary, or ¢lec'rical, diaphragm C. On speaking in the neigh- 
bourhood of the outer diaphragm its vibrations are transmitted by 
the pressure of the enclosed air to the electrical diaphragm. 
Speech is marvellously clear, and only when used for long-distance 
telephony, as between London and Glasgow, is any diminution in 
the sound noticed, and then only in а very slight degree. 


BLocK-SIGNALLING INSTRUMENTS. 
The practice of arranging the block-signalling instruments apart 


from the signal frame has with most companies been abandoned. 


As а rule, all block apparatus is now fixed on a shelf immediately 
over the signal frame, so that they may be readily manipulated by 
the signalman, and their indications remain present to his view. 
With the exception of the introduction of Tyler’s tablet block, 
and Messrs. Webb and Thompson’s electric staff for working single 
lines, there is little of novelty in block instruments to record. 
Interlocking the electric with the mechanical signals has made 
but little progress. The mileage of railway lines in Great Britain* 


* Extract from Board of Trade Returns, Year ended December 31, 1894. 


Total length of 
railway open for 
| passenger traffic. 


Distance worked by absolute block. 


Distance of single line. 
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England aud Wales 9,281.49, 4,376.55 9.266.69:2,265.18: 42.39 [1,680.66 
Scotland 1,789.09 MU 1,287.19 222.04 119.43; 961.61 
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Total for Gt. Britain 10,570.58 6,137,65 10,554.08 2,485.22! 162.02 2,642.47 
Ireland . . . . . . . 615.00; 2,414.52 615.00 451.09 0.70 1,555.51 
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11,185.88. 8,552.27 11,167.08 2.936.31 162.72 4, 198.18 


It has been contended | 


worked under the absolute block is 26,398. A very small fraction 
of this has the electric signals interlocked with the mechanical 
signals. 

It appears almost marvellous that the enormous traflic which now 
passes over our railways should be conducted with so few casualties 
under an arrangement which entails a perfectly Mp ers action 
for both the electric and the mechanical signals. The former are 
provided for the regulation of the traffic between signal post and 
signal post ; but where they are not interlocked with the mechanical 
signals, which are those which actually guide the engine-driver, 
they merely indicate to the signalman how he is to work his 
signals ; they in no way control them! That so few casualties arise 
testifies in the highest degree to the care and watchfulness exercised 
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Fic, 15.—-Telephone, with Fic. 14.—Repeater Disc. 
Wood Diaphragm. 


by the signalmen to whom falls the duty of working the traftic 
under such conditions. The subject is one which may well lay claim 
to further consideration at the hands of some member of this 
Institution. In the meanwhile, it may be desirable to point out 
that the interlocking which has so far been employed is still 
wanting in finality. As now used, it is the first vehicle which 
releases the lock. Needless to say, it should be the last. 

Electric *“ signal repeaters ” and “ light indicators have become 
indispensable adjuncts. Оп the Midland there are no less than 
3,000 of the former and some 800 of the latter in use, and with 
many other companies the number is no doubt as large. 


EXPANG:ON 04:1 


Fic. 15.— Light Indicator. 


Another useful adjunct is that termed the ''repeater dise," 
employed to indicate the movement of the lever of - ‘‘ slotted 
signals. It differs from the signal repeater in that the indicator, 
when passing from the ON to the OFF indication, directs the 
signalman’s attention to the alteration by ringing a bell (Fig. 14). 

„Light indicators" should be so constructed that they may 
indicate any failure in the light bya continuous ringing of the 
bell. This entails the maintenance of the Light In signal by 
permanent current. Two No. 1 Leclanché cells work the instrument 
perfectly well. Fig. 15 is a diagram of the connections. 


Fia. 16.— Repeater. 


Fig. 16 it a diagram of the signal repeater arrangement, the 
batteries being placed at the signal post. The ON contact B is 
fixed, and the contact which the tongue-piece A makes with it is 
only sufficient to admit of a movement of 2deg. The contact C is 
adjustable. Samples are on the table. 

BATTERIES. 

To the bichromate and Leclanché battery tho author ascribes the 
palm of merit for a good and useful battery for railway purposes. 
For hard and constant work the former is unsurpassed. For occa- 
sional purposes, and for constant action, under certain limitations, 
the Leclanché commands attention. The old form of Daniell 
(sulphate of copper) battery, it is assumed, no longer finds a profit- 
able tield in railway telegraph work. 
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The Leclanché-Barbier cell is the latest development of the 
liquid Leclanché type of battery. It differs from the preceding 
types in the form of the positive element, together with other 
mechanical details. The positive element consists of a hollow 
cylindrical agglomerate of carbon and peroxide of manganese, 
around the upper part of which is cast a metal ring, caused to fit 
the neck of the jar, between which and the metsl ring an india- 
rubber washer is inserted. The centre of the cylinder is covered 


various Temperatures. 


Stresses in pounds for various spans in yards. 


Tempera- sis ; > = = = 
ture 200lb. per mile (121mils. 400lb. per mile (17111118, 
in degrees | diameter, No. 104 S.W.G.). diameter, No. 74 S.W.G. 
Fahr. | JJ ee тышы 
77. 


lb. | lb. w. lb. | lo. lb. w. |J. Jb. 


22 135 135 135 135 270 270 270 270 270 
2⁵ 124 | 127 128 130 239 247 253 256 259 
30 110 115 119 122 205 219 | 230 238 245 
35 100 | 107 112 115 182 199 | 213 223 230 
40 92 98 105 110 165 184 198 210 219 
45 86 94 
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50 81! 89. 95 101 145 161 177 190 201 
60 75 81 88 84 127 | 146 | 162 | 175. 187 
65 70 78 85 91 121 139 155 169 181 


67 75 82 t8 116 
64| 72, 79| 850111 
77 85 107 


60 68: 75 81 103 


90 | 58| 66, 73| 79 100 117 132, 145 155 

95 56| 64 71 77 97 113198 142 157 

100 | 85 | 63 68 75 84 110 | 125 138 150 
Poles per ) (awe ar esi ке D ED 5 „ 
mile. 36: 29 25 22 19) 35 29 25 22 193 


Factor of safety of 4 at 22°F. for all wires. 

The stress varies with both the gauge and the material. 

The stress for 1001b. (No. 14) copper wire is half that for 200lb., and 
the stress for 800lb. (No. 44) copper wire is double that for 4001}. 


Post Office Tables for Copper Tape Binders. 


Weight of wire per mile. | 


Copper Tape. 


ә ‚ — Length of | е 
Line. Ap Gauges | Binder. Binder. | Length. Width. 
Lb. | Lb. Inches. Inches. Inch. 

800 43 400 19 24 

600 6 400 19 24 4 
400 8 200 19 Ya 
200 11 150 17 22 | 7 
150 124 150 17 22 | vr 
100 14 100 17 22 9 2 


by a wooden block, which serves to support the zinc and to close 
the jar. There is thus little possibility of evaporation ; the cell is 
practically hermetically closed, and is in every way satisfactory. 

The most recent innovation in batteries is the so-called ‘‘ dry 
cell,” but of them the author cannot profess to any lengthened 
experience. In their early days they were frequently disappointing 
and unreliable. Much of that has now been remedied ; yet, it is 
doubtful if their employment in railways would be economical, for 
it would still be necessary to retain linemen and battery men, or 
assistant linemen, to attend to failures of instruments, &c., when 
such arose. General freedom from such failures would in no way 
modify this demand for the presence of the linemen. Failure at 
some time would be certain to arise. Whenever it did the line- 
man must be there promptly to attend to it, or the traffic would 
necessarily suffer. 

I feel that, in submitting to your consideration so lengthy a 
Paper, I have largely encroached upon your time and patience. It 
has, however, been impossible for me to deal with the subject in 
less space, and equally impossible to divide it into two parts. I 
believe that you will, under these circumstances, generously accord 
me your kind indulgence. As it is I fear I may still have omitted 
some points of interest, and that possibly a want of knowledge of 
that which has been, or is being, done by others may even now 
render my treatment of the subject incomplete. Where such is 
the case I must trust to my confrères to supply any such deficiency 
in the discussion which the Paper may elicit. 


DISCUSSION. 


Speakers who have returned their proofs revised are denoted by 
an asterisk. 

"Мг. LANGDON read letters from Mr. Graves, of the North-Eastern 
Railway, and Mr. W. H. Preece. The former said that the first copper 
wire he erected was in July, 1871, between the Newcastle station yard 
and the Gateshead yard, and he employed copper wire in a number of 
other places before the line at York, put up at York in 1877, and alluded 
to in the Paper as the firat. Mr. Preece thought the author was wreng in 
saying that Mr. Graves was the first to put up copper wire. All the wires 
erected between Paddington and Slough, the first ever put up, were of 
copper. The great start in copper was when he (Mr. Preece) induced 
Mr. Patey to run a copper wire from London to Newcastle, which proved 
that it not only reduced resistance, but increased capacity, eliminated 
electromagnetic inertia, and also increased the speed of working. They 
also introduced copper for the Post Office telephone circuits with the same 
objects ia view. 

"Мг. WYLES said he was not prepared to discues Mr. Langdon's Paper 
with regard to telegraphic arrangements, because they generally accepted 
what was done on the Midland Railway as the best that could be done; 
that was well-known amongst railway, telegraph engineers. But the 
question of interlocking had not been dealt with very far, and Mr. Langdon 
almost invited another Paper to be read on that subject. He might say 
that all the congested traffic out of London, at any rate on the southern side, 
was controlled electrically. On the South-Western Railway, from Waterloo 
as far as Esher and Twickenham, everything was interlocked, and they were 
extending that very largely. From Cannon-street to London Bridge on the 
South Eastern and a considerable way down everything was interlocked ; 
and the same thing was true of the Brighton line and the Great Eastern. 
On the South-Western especially they were largely called upon to assist 
the mechanical department by doing a lot of work electrically which could 
not be done mechanically. Electrical fouling bars were coming very much 


| into use, and were put down by the telegraphic department, but were 
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always asked for by the mechanical department to assist them in working 
and to help the traffic and secure greater safety. They had a good many 
cases where signals were thrown to danger electrically. With regard to 
single lines, they had an arrangement on the South-Western which was 
devised by Mr. Sykes – апа he (the speaker) had a good deal to say in 
the matter—by which the starting signals were controlled so that they 
could not lower the starting signal unless the tablet was drawn. 

*Mr. GOLDSTONE thought there was a printer's error in the Paper 
where there was an allusion to duplex working on the London and South- 
Western Railway. He thought that was meant to be the London and 
North-Western, for they had nothing of the kind on the South-Western 
service. He must also say that he was somewhat surprised to find that so 
little was being done generally throughout the Kingdom in connection 
with interlocking. On the South-Western they had at the present moment 
in use something like 150 miles of electrical interlocking. They had large 
orders in hand, and he apprehended that by the end of the year quite a 
third of the line would be interlocked, and certainly all the busy portion of 
it. As Mr. Wyles remarked, they were also called upon to enable the 
traius to throw up signals electrically as they passed them ; in fact, at no 
period in his experienc3 had they Leen making greater progress than at this 
moment, principally in connection with interlocking. 

*Mr. C. E. SPAGNOLETTI said the Paper wanted carefully digesting 
before it could be discussed properly, but they must compliment Mr. 
Langdon for giving them so much information, a good deal of which, he 
had no doubt, was new to the younger members of the Institution. There 
were one or two points in the Paper that needed a little discussion ; and 
for one thing he rather took exception to the system of poles described by 
Mr. Langdon in Figs. 1 and 2. The H-pole system, as they called it, had 
been used for a considerable time, and he thought he could suggest an 
improvement on Mr. Langdon's method. If they looked at the diagrams 
they would notice that the cross pieces of the poles were bolted through. 
If one of these poles were to sink the cross pieces at the bottom of the poles 
caused a hinge, as it were, on the other pole. It was true the iron cross. piece 
in the middle of the poles would, to a certain extent, stop sinking, and 
also the cross-arms ; but it would put a very heavy strain on the upper 
portion of the pole. On his line they generally, instead of having them on 
one side of the pole, put one at the bottom, and so had a bottom bearing, 
which gave a much more substantial position to the pole, and then they 
generally put two cross-pieces of wood bolted through between the two 
poles, which made a stronger structure of it. In the pole shown in Fig. 2 
there were no cross pieces at all. If either pole were to sink, all the strain 
was put on the cross-arms. He thought, perhaps, if Mr. Langdon looked 
at that system closely he would fiud that an alteration for the better might 
be made in that respect. With regard to staying poles, that was a most 
important matter, and one that he took up very strongly, because they had 
had such great difficulty in staying the poles properly, and he introduced 
a method of screw stay-rods to get out of the difficulty. It helped them 
to à great extent, but he found after some years’ work that the heade of 
the bolts pulled through the blocks of work, although creosoted, through 
decay. He substituted then a stay plate, an iron plate, where the rod 
went through a hole with a flange each side to support it and to prevent 
it from turning. They never found any of them draw at all, and being 
made of cast iron they lasted. very well underground. The iron arms he 
had not done very much with, but they did not always earth-wire the arms, 
as was done now. In connection with this stayiog question, Mr. Langdon 
also spoke of the snow falling on the wires. The stays were, of course, 
of very great assistance in the case of snowstorms. They had had lines for 
50 or 40 miles broken down, and the poles dragged down in a shocking 
state. Snow attached itself to the wires and soon became covered with 
ice, presenting а considerable surface to the wind, which would break the 
wires and the poles would go down by the strain on the other side. The 
difficulty thus caused had been got over to some extent by staying the 
poles with the wires as well as laterally. If they stayed a pole first on the 
right side, and then another four or five poles away on the left side, that 
would limit the breaking down, for four or five poles, at any rate. With 
regard to insulation, Mr. Langdon stated that he had adopted on the 
Midland a system having one gauge of iron wire, No. 8, and one class of 
insulator. That was a good thing to do, and he thought most lines used 
one ciass of insulator now ; but he did not see why, in open country, iron 
wire should not be used. Mr. Langdon seemed tohave a great preference 
for copper wire. There was no doubt that for lightness and conductivity 
it was an excellent wire to use, but on country branch lines, where they had 
a pure atmosphere, they did not know the end of iron wires. He (the 
speaker) knew of some which had been up for 35 years, and were still very 
good wires, It was much cheaper, as Mr. Langdon showed in the prices 
he had given. Copper wire, too, was very difficult to handle, and required 
great care on the part of the men who put it up. If they saw the 
elaborate instructions issued for the handling of copper wire they would be 
frightened to use it. With regard to the terminal insulator, that was a 
very good insulator indeed. The only fault of that as against the old 
shackle was that although it was a better insulator it was considerably 
more liable to pull over because of the strain at the top and the fixture 
at the bottom. With the shackle there was an equal strain at the top and 
bottom. This insulator made a very good system where they had to join 
wires together, as Mr. Langdon had shown, but he did not think it had 
any advantage over the shackle in sustainiug the wire in case the earthen- 
ware or porcelain got broken. The leading-in cups shown in Fig. 6 were 
very excellent things, but they could not be considered a new introduction. 
Mr. Latimer Clark introduced them a good many years ago. Then with 
regard to the shortness of life of the iron wire, that depended entirely on 
the position where it was fixed. In South Wales, in the copper smoke, it 
lasted three years; in Birmingham, four or five years; and in London, 
нїх to seven years. The covering of the wire, West's compound, was a 
very excellent one indeed. They had found that if they warmed 
their wire and put it into boiling tar, and then sanded it with 


fine sand from the ironstone, it was coated with an enamel that was better - 
than any other compound they had ever seen. There was some wire of that 
description put up between Wolverhampton and Worcester, and the iron 
beneath the enamel was as bright now as when it was put up 35 years ago, 
and was in excellent condition. It made a splendid preservative against 
atmospheric effects on the wire. But the worst of copper wire was that it 
was во liable to be damaged when being put by the draw- vice; it very 
often had to be painted over again and tarred over in order to cover those 
places up: otherwise the strongest link in the chain would become the 
weakest. The interlocking aystem had been adopted entirely on the 
Metropolitan Railway from one end to the other. They had a system also 
for shunting and protecting trains when on the wrong line or crossing from 
one line to the other. If a train on the up line had to cross to the down 
line, the up line was blocked ; whilst it was crossing both lines were 
blocked ; and when it was on the down line the up line was free and the 
down line was blocked. "They used to have the iron tubing represented iu 
Fig. 11, but they found that. very often workmen with their pickaxea would 
break the tubes and damage the wires, and they found it better.to puta 
thick oak or elm sheathing over them, so that the workmen would learn 
of their presence before doing any harm. "The phonopore telephone was 
being used on a great many railways; this gave them the opportunity of 
speaking over the telegraphic wires whilst they were at work, and of 
holding a running conversation without any difficulty whatever. They 
could divide a long wire up into several short circuits by taking the 
connections from the telegraph wires into the administrative or other 
offices and making circuits as they wished, thereby telegraphing and 
telephoning at the same moment. 

*Mr. CHARLES BRIGHT asked whether it was the custom to us» gutta- 
percha for the underground wires instead of india. rubber, and why in using 
gutta-percha pains seemed to be taken to avoid moisture. He thought 
moisture was rather a good thing than otherwise. Was it the ozokerited 
tape that was damaged by the moisture or the gutta-percha ? 

*Mr. VON FISCHER TREUENFELD said telegraph engineers ought to 
be very much obliged to Mr. Langdon for bringing this subject forward. 
He was very pleased to see that at least one branch in telegraphy waa 
not regarded as having reached finality, that of interlocking. He thought 
they would agree with him that nof merely one, but à good many branches 
in telegraphy were still wanting in finality, and the general opinion which 
in recent years had prevailed was wrong, that the limit of theapliere of action 
of telegraphy had been reached, and that there was no further field for energy 
and intelligence to develop. "They could suggest to the younger members 
of the electrical fraternity a splendid field for energy and development. 
With regard to the Paper, there were one or two points he would like to 
mention. The author referred to Mr. Alexander Siemens in connection 
with iron poles, and as Mr. Siemens was not present, he (ihe speaker) 
might, perhaps, be allowed to answer the questions iu his stead. Jron 
telegraph poles had been very much and very successfully employed. 
especially in the Coloniea, in consequence of their greater stability and 
greater ease of transport over long distances. But there was a strange 
fact, which iron manufacturers could probably better explain than tele. 
graph engineers, and that was that iron telegraph poles of certain 
dimensions would* not stand the breaking strain nowadays that they 
would 25 years ago. This fact had led to the necessity of devising new 
methods of construction which would give the poles greater stability, 
and Mr. Siemens had succeeded in doing this, and had taken out 
a patent for a pole of very simple arrangement. The lower part 
was of cast-iron tubing, and the upper portion of wrought-iron tubing. 
At first the top part was cemented to the upper Gin. ог Qin. of the lower 
tube; but it was found that these poles broke at the joints, and Mr. 
Siemens had constructed a pole in which the upper tube was not fastened 
tothe top 6in. or 9in. of thelower tube, but went right down inaide to the 
bottom of the conical shaped bare tube. This gave a very solid pole, much 
stronger than the older form. If he might beallowed he would like to say a 
word or two against the employment of copper wire. He was fully aware 
of all the advantages of copper over iron wire. The electrical capacity 
and the consequent increase of speed in working, which amounted to 


something like 30 per cent., was enough to give the preference to 


copper over iron. He had in mind the very poor breaking strain 
of copper wire. The electrical resistance, as compared with that 
of iron, rose very nearly inversely as its price per ton, so that if 
they had to replace iron at 124 ohms per mile by copper wire, they had to 
choose a No. 14 or No. 16 wire of 0°0€9 diameter. The breaking strain of 
the 74 iron wire was about 1, 500lb., but that of the 14 copper was only 
29010. If they adopted the rule that the tension of the span of the wire 
should not exceed a quarter of the actual breaking strain of that wire, 
there would be left a reserve breaking strain of 8671b. for the iron wire, 
and only 19310. for the copp2r wire to oppose any extra tension or load such 
as would be caused by the accumulation of snow or the pressure of wind. 
It came to this, that telegraph lines erected of copper wire during a snow- 
fall combined with wind were much more likely to succumb than those 
constructed of iron wire. He would ask the experience of Mr. Langdon 
with regard to the breaking down of copper wires in snowstorms. 

*The PRESIDENT said it had long been an opprobrium to the Institu- 
tion that they had no Papers from railway telegraph engineers, but Mr. 
Langdon had certainly removed that opprobrium, and he believed at great 
inconvenience to himself. 

"Мг. LANGDON, replying to the points raised in the discussion, said no 
doubt interlockiog had progressed during the last three or four yeara to a 
considerab!e extent on the lines mentioned, but particularly on the South- 
Western and Great Eastern. There was no doubt this interlocking was a 
most desirable thing ; but it was to bs regretted that in uudertaking this 
matter the companies should not have dealt with it in a more final 
manner. Аз he stated in the Paper, it was the first vehicle which 
gave relief to the block section. А train entering a section put on 
the starting signal automatically, and the block signals were put on 
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by hand; those block signals controlled the mechanical signals, and 
they remained locked until the train paseed out of the section. 
If a train happened to be divided, the second portion remained in the 
section, and if one vehicle passed over the redress point that enabled 
the signalman to clear the train and another train might then come in and 
cause а serious accident. Therefore the present system had no finality 
about it, and it would be well for the railways companies to consider the 
matter further. Complete safety was only to be attained by attaching to 
the last vehicle of the train something which should give the signal 
"train out of section.” If the train divided that vehicle would remain 
on the line and the signal would not be cleared. Mr. Wyles had men- 
tioned that electricity was rendering considerable aid in what he termed 
the mechanical departments, that is to say, that it had taken the place of 
mechanical appliances; Mr. Treuenfeld also indicated that there was a 
larger field. That was undoubtedly so, and it was only necessary for 
railway engineers to associate themselves with other branches of the 
service to find out those places where it could be applied and make 
use of it. Mr. Goldstone had corrected: him with reference to duplex 
working on the South-Western Railway. He was not aware that he had 
made the mistake, but if he found it was the case, he would correct it. 
Mr. Spagnoletti took exception to the “Н” pole system ; he had probably 
forgotten the diagonal pieceat the bottom, the object of which was to prevent 
that scissora motion which Mr. Spagnoletti thought would arise. There 
was nothing, of course, to prevent one pole sinking more than another. That 
was why in planting the second pole he allowed it to stand for a time 
before trying to consolidate the structure by putting on the cross arms. The 
proof of the pudding was in the eating, and the poiot was that they had 
erected some hundred miles of those poles and had not found one sink 
more than the other. He did not think he was enutled to any credit in 
the matter, because he believed it had been done by other engineers before, 
although perhaps not to any great extent. Then Mr. Spagnoletti pointed 
out that the stay rods sometimes pulled out. He never knew them do 
so. unless the blocks were rotten. In all stay rods there was a 
plate at the bottom of the block, and the head of the rod banked 
upon that plate; that ought to prevent it from going through 
unless it was very rotten. [Mr. SPAGNOLETTI: I referred to 
rotten ones].—If they were creosoted they ought not to rot. With 
reference to lateral staying, he had not mentioned it, but it was a 
йере pursued by him for many yeara. It had been the case that they 

acl had a serious breakdown, and the wires ran back. The way to prevent 
that was to have lateral stays at every tenth pole where the poles exceeded 
20. Mr. Spagnoletti also mentioned his experience that iron wire lasted 
35 years. He could only congratulate Mr. Spagnoletti on having such a 
locality ; he wished he had such. Either the districts where his Company's 
lines ran were more smoky or their wire was very inferior. It had been 
said that there was a difficulty in the handling of copper wire. He had not 
experienced it; the men under his direction found no difficulty. They had 
to be careful not to pull it up too tight, but they had their tension tables, 
which showed them the amount of strain to put on the wire in putting it 
up ; they complied with that, and there was no difficulty whatever. There 
was no question that the shackle had a much more direet influence upon 
& wire than & terminal insulator. There was not the leverage about it, 
the strain came direct in the loop, but at the same time it waa an inferior 
iosulator. Mr. Spegnoletti might also be quite right with reference to 

leading-in cups, although he (the speaker) did not remember their being in 
` use at the time mentioned. As to wire being steeped in boiling tar, it 
occurred to him the value of tar as a protective resided mainly io the oil 
it possessed, and when that oil evaporated under the influence of the sun there 
was nothing but the sediment left, which would be a very poor protectien 
for the wire. That was his experience. At the same time he must admit he 
had not heated wire and steeped it in boiling tar. With respect to the phono- 
pore, his Company had enjoyed its use to a limited extent, and if those who 
had the phonopore in their hands could only arrange it in sucha manner that 
it would dispense with the induction they got from it it would be an excel- 
lent instrument. The induction interfered with their telephones, and they 
get nothing but complaints. Mr. Charles Bright asked why gutta-percha 
was used for underground work rather than india rubber. Gutta-percha 
had been used for a good many years. India-rubber, he had no doubt, 
was equally good. It became more plastic when exposed to the air. 
If they could keep gutta-percha always in the water undoubtedly 
that would be the best thing to do, but that was au imposei- 
bility, and if they had it sometimes dry and sometimes wet it soon 
became porous. Mr. Treuenfeld called attention to iron poles. Iron poles 
had been tried, to a certain extent, on railways, but they were not large 
enough or strong enough for their purposes unless they went to great 
expense —such an expense as would be wasteful in comparison with 
creosoted poles. Then Mr. Treuenfold objected to copper wire, as com- 
pared with iron wire, and he had strengthened his argument somewhat 
by reference to the accumulation of snow on wires. It was very strange, but 
he found very little difference between the amount of snow gathered by the 
iron wire and that gathered by the copper wire, although one might be 
much larger than the other. At all events, the experience they had was 
that copper wire stood just as well as the iron. : 
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THE EVOLUTION OF THE STORAGE BATTERY.* 
BY MAURICE BARNETT, 


The history of the advances which have been made in producing 
electricity by chemical means is traced from the time of Gauterot 
іп 1801, to 1859, when Planté made a systematic examination of 
polarisation effects with the view to their utilisation, and brought out 
his well-known form of battery, zinc, iron, and even copper, which 
on account of the energy they develop during chemical action, 
would be even more eflicient than lead for the purpose of battery 
construction, but are objectionable on account of the solubility 
of their salts. Lead furnishes salts which are praotically insoluble 
in the electrolyte. The influence which this insolubility exerts in 
diminishing local action is apparent on consideration. The peroxide 
and the metallic lead of the positive and negative plates, respec- 
tively, are both converted into sulphate during discharge. The 
same reaction takes place as the result of local action. Now as 
this sulphate forms, it gradually encloses the remaining active- 
material, and protects it from further loss. Again, the funda- 
mental principle of the storage battery is the possibility of reverse 
ing the physical and chemical changes which take place during each 
discharge. With soluble electrodes, the difficulty that lies in the 
way of the redeposition of the metal in an eflicient form seems 
almost insuperable. Up to the present day, effort after effort has 
been made to accomplish this, but without anything like a satis- 
factory result. The consequence is that recourse has been had to 
electrodes which are either insoluble, or which, like lead, form salts 
insoluble in the electrolyte. At the present time lead is the 
only metal used to any extent in the manufacture of storage 
batteries. Zinc and copper have been used with lead in what are 
known as the Reynier and the Sutton cells, while zinc has been 
used with copper in the Thomson-Houston and the Waddell-Entz 
cells. This departure from the lead type of battery has not been 
attended with success. Lead seems to be the only metal of which 
it can be said that it is easy to reproduce both the physical and 
chemical changes which take place in the electrodes during 
discharge, and this reversal may be repeated almost indefinitely 
without the plate showing much deterioration. Two other proper- 
ties of lead adapt it for use in the construction of storage batteries 
—first, the conductivity of its peroxide, and, secondly, the high 
E.M.F. furnished by a lead and lead peroxide couple iu dilute 
sulphuric acid. 

Between 1859, when Planté began his experiments, and 1880, 
when Faure invented the pasted battery, the dynamo-electric 
machine had been perfected, and offered the means for the cheap 
production of currents of great density and high E.M.F. This 
circumstance put the storage battery on a different footing, and 
held out a promise of its future utility. Faure's invention had for 
its object the reduction of the time and cost of the Planté process 
of formation, and consisted in coating the plates with red lead and 
litharge respectively. Scarcely had the Faure plate been brought 
out than accumulators were put to a variety of uses, and as far 
back as 1883 an electric car furnished with a Siemens dynamo used 
as a motor, and about 4,000]b. of batteries, was run at Kew Bridge. 

The storage battery was put upon the market in a crude and 
undeveloped form before it had been sufficiently studied by the 
chemist and the physicist, and improved by the manufacturer. In 
addition to this, it was applied to a variety of purposes for which 
in its early form it was notoriously unfit. Failure resulted, and 
the prejudice thus created still exists, although secondary batteries 
as now manufactured give satisfaction. So great an improvement 
was the Faure battery supposed to be over that of Planté, that 
between 1880 and 1890 it was thought that no commercial sto 
battery could be made that was not of the pasted type. Recently 
the Planté type has again come into favour, together with an 
improved form of battery known as the chloride accumulator. 
These are all lead batteries. Planté batteries are made in diverse 
forms. In the first place, there are the solid plates with striated 
surfaces. "Then there are the various forms of laminated plates, 
where the greater part of the body of the plate consists of ribbons 
of lead. Then again there are other forms where porosity is given 
to the lead by kneading it hot with some porous material, which 
may afterwards be dissolved out. The objects aimed at by 
increasing tlie surface of the lead per pound of material, are : first, 
to facilitate the forming process (it 18 easy to see that the more 
surface there is, the more lead will be exposed to the electrolyte, 
and the more quickly will electrolytic action accomplish the 
requisite formation); second, to increase the capacity of the 
plates, i. e., the ampere-hour output per pound of the elements; 
third, to permit changes of volume to take place in the active 
material without prejudice to the life and efficiency of the cells. 
The plates are sometimes formed by the Planté method, and 
sometimes by an electro-chemical treatment which quickens 
the process. The characteristics of the Planté type of battery 
are: capability of giving heavy discharges without sustaining 
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injury, minimum local action, and general freedom from the 
irregularities due to local action. In the Faure type of 
cell, a paste of minium or litharge respectively is applied 
to the plates, which may be perforated or solid, and their 
. formation is then completed by electrolysis. When these cells go 
into service local action occurs between the active material and its 
support, which, amongst other things, leads to the loss of the 
charge of the battery and to the formation of lead sulphate, which 
weakens the contact between the paste and the grid. Expansion 
takes place in every direction in the active material, which is an 
ordinary mechanical mixture, with the result that it falls away, 
causing short circuits between adjacent plates and deteriorating 
the cell. The Tudor positive is à modern form of pasted plate, 
which requires special mention. The plate is heavy and thick, 
and provided with grooves or Shannels to support the active 
material. A paste of red lead is applied to both sides of the plate, 
which is then formed electrolytically. This form of battery is 
specially adapted to central station work, as it is capable of yield- 
ing the whole of its discharge in one or two hours, and is employed 
in 80 per cent. of the central stations in Prussia and Austria. The 
lead chloride battery takes its name from the fact that its active 
material is prepared from lead chloride rather than from metallic 
lead, as in the Planté type. Lead chloride is cast into small 
pastilles, with bevelled edges. These, spaced in moulds, have 
antimonial lead cast around them under pressure. The resulting 
plates, alternating with sheets of zinc, with which they are in 
dead short-circuit, are then placed in a solutjon of chloride of zinc, 
and allowed to remain until the zinc chloride has been dissolved 
out and the lead brought to a metallic state. The active material 
of these plates is porous, and of a fine crystalline structure. The 
positives are formed electrolytically. The claims made for this 
battery are: (1) Good contact between the active material and 
support, owing to the bevelled edges of the original chloride tablets, 
and the lead forced around them under pressure; (2) that the 
crystalline formation allows of changes of volume without undue 
strain being set up ; (3) that the cohesion of a crystalline mass is 
always. greater than that of a mechanical mixture; (4) that the 
porous condition of the active material secures large capacity per 
pound of elements ; (5) that the porous condition facilitates forma- 
tion. These claims appear to be substantiated in practice. Choride 
batteries are Planté cells, but differ from this type in that the lead 
which is to furnish the active material is prepared separately from 
the rest of the plate. Choride negatives are said to be the best 
which have yet been produced, and are largely used with other 
forms of positives. 
DISCUSSION. 

Mr. C. J. REED stated that there were some points raised in this 
interesting and instructive Paper on which he was unable to agree with 
the author. The reduction of lead sulphate was stated by him, as it was 
generally stated by others, to be affected by the action of nascent hydrogen. 
In other words, it is held that the electric current first decomposes the 
solution, liberating hydrogen and oxygen ; that the hydrogen reacts on the 
lead sulphate, producing metallic lead and sulphuric acid, while the oxygen 
at the positive plate acts upon the lead sulphate and water, producing lead 
peroxide and sulphuric acid. There is no evidence to substantiate the 
theory of this double reaction, and we bave every reason to believe that the 
charging of the accumulator results directly in the electrolysis of lead 
sulphate on both plates, as stated by Leibenow in the Zeit. f. Electrochem., 
January 5, 1895. If oxygen and hydrogen are produced as the first step 
by the current, we bave no way of knowing it, since the gases are not 
evolved. Pure, chemically precipitated PbSO, is easily changed to PbO, 


and Pb by the electric current, references to the contrary notwithstanding. . 


If a paste of pure PbSO, and pure water be placed between lead or platinum 
electrodes, and a current passed through the mixture, the paste is rapidly 
converted into PhO. and Pb. In this case, at least, there can be no 
decomposition of the H,O at the beginning, since pure water is not an 
electrolyte, and no Н,ЗО, is present. The formation heat of PbO is 
55,350 calories, corresponding to an E. M. F. of 1:19 volts, and that of H,O 
is not less than 68,560, corresponding to 1:47 volts. The formation heat 
of HS0, (assuming He, O=68,360 and 803, H,O=21,310) is 89,680, 
and that of dilute sulphuric acid 107,530 calories, correspond- 
ing respectively to 195 and 222 volts, whilst that of PbSO, 
is only 75,552 calories (not 145,130 as given by Mr. Barnett) 
corresponding to 1°63 volts. It is known also that H,O is not an electro- 
ly te and could not be decomposed. The liberation of hydrogen, therefore, 
will require greater E.M.F. than that of lead, and there is no more reason 
to suppose that the reduction of lead sulphate is effected by nascent 
hydrogen than there is to suppose that the latter effects the deposition of 
copper in electroplating. It is merely a question of whether lead or 
hydrogen has the greater heat of combination per electro-chemical equiva- 
lent. This explains the absence of gassing on the commencement of charge, 
a3 the current is all employed in the decomposition of lead sulphate on both 
plates according to the equation— — 
Pos. plate. Neg. plate. 
PbSO, + 2H40 + PbSO, = Pb PbO, + 2H,SO,. 

As the lead sulphate is used up during charge the current begins to decom- 
pose the solution with the evolution of free oxygen and hydrogen, and this 
accounte for the higher E.M.F. required towards the end of the charge. 
The only producta of discharge are, as stated by Messrs. Gladstone and 
Tribe, HSO, and PbSO, the latter mixed in varying proportions with 
PbO, on the one plate and with Pb on the other, The only lead products 


of the charging process that have ever been found are lead and lead 
peroxide. Under these circumstances there is formed on the solution some 
H50,, Os and H. S. O,, but no lead peraulphate or any other compound of 
lead except the peroxide. If any lead persulphate were formed incidentally 
in cbarging, it would immediately be dissolved in the solution, and could 
no longer be considered a part of the active material of the electrode. 
Its gradual spontaneous decomposition would cause à white precipitate of 
lead sulphate iu the bottom of the cell. But to consider such a product as 
the normal result of charging an accumulator, or as an intermediate step 
in the formation of lead peroxide is out of the question. If such were the 
case the positive plate would go into solution the first time it was charged. 
The only lead peraulphate known to exist is so highly eoluble that it can 
be brought into the solid state only by evaporating its solution in vacuo. 
The second question raised in the Paper with which Mr. Reed cannot 
agree is the statement that an insoluble active material із necessary or 
desirable in an accumulator to prevent localaction. Any insoluble coating 
that prevents local action must also interfere with the normal action of 
charge and discharge. 

Mr. BARNETT: The electrolytic decomposition of PbSO, is more 
difficult than Mr. Reed supposes, and he will find it hard to prove that it 
is effected without the agency of hydrogen. Lord Kelvin and Dr. Lodge 
objected originally to the lead sulphate theory of the action of accumu- 
lators because of the impossibility of reducing lead sulphate, and even 
Gladstone and Tribe showed that it was only partially reduced after days 
of electrolytic action. There is nothing in the nature of lead persulphate 
to preclude it being an intermediary in the conversion of PbSO, into PbO,, 
Admitting its solubility, it must be remembered that it is an endothermic 
compound, and is decomposed as soon as formed with the production of 
PbO, and regeneration of H,SO,. It could not, therefore, disperse through 
the electrolyte. Dr. H. Marshall, in Vol. LIX. of the Journal of the 
Chemical Society, London, describes the action of PbO on ammonium per- 
sulphate, which gives rise to the formation of water, lead persulphate, 
and ammonia according to the following equation :— 

(NH,).(SO,). + PbO = Pb(SO,)2 + H20 + 2(N H3). 

This lead persulphate in presence of water yields lead peroxide and 
sulphuric acid as follows: 

Pb(SO,), + 2H40 = PbO, + £H,SO,, 
which explains why no soluble persulphate of lead is found in the electro- 
lyte, for it has been decomposed. Gore, on p. 40 of his “ Electrolytic 
Separation of Metals," gives the heat of formation of PLSO, on Thomson's 
authority as 145,130 c.g. calories, and the chemical equation of the 
discharge of the lead cell with the corresponding heats of formation of 
the substances produced shows that there is no ground for doubting the 
accuracy of the above figures. The electrolytic equation of the action of 
lead accumulators may be written as follows :— 

(2PbSO,) + (2H,O) - 2(H;80,19H,0) 
290,260 + 136,720 – 277,280 app. 

+([Electrolyte + 2(19H.O + Н,0)] – PbO, =90,920 c.g. calories. 

+ 5,520 — 62,300 
Apply Sir W. Thomson'a rule, and we get an E.M.F. of 2 volts, which 
agrees with the results attained in practice. The E. M. F. required for 
charging is sufficient to decompose the electrolyte and to break up PbSO,, 
and when that compound is broken up the SO, is not transferred to the 
positive plate, but combines at once with the hydrogen to form hydrogen 
sulphate. There are endothermic compounds (or those which absorb heat 
when their coustituenta unite) as well as exothermic compounds, which 
give out heat when their constituents unite. It makes no difference,. 
therefore, whether the heat of formation of H,SO, is greater or less than 
that of PbSO, In 1878 Berthelot discovered persulphuric acid, aod 
showed that it was the primary product at the positive electrode when 
dilute H.SO, was electrolised, and yet, according to Mr. Reed, such а com- 
pound could not be formed because it absorbs heat. Mr. Reed knows that 
in charging an accumulator there is consumed nearly 20 per cent. of energy 
in excess of what is nceded to overcome electrical resistance. Does it not 
occur to him that part of this is used in effecting endothermic combina- 
tions? If the E. M. F. of a chargiog current were capable of decomposing 
PbSO, without decomposiny the electrolyte, then we could have the reaction 
given by Mr. Reed: 

PbSO, + 2H,0 + PbSO = PLO, + Pb + 2H,SO,. 

But, as a matter of fact, the charging current is always capable of decom- 
posing the electrolyte, therefure the hydrogen formed at the negative plate 
must combine with the SO, simultaneously liberated there. If we reject 
this view, we must consider that when the electro-negative (SO,) of the 
PbSO, is attracted to the positive pole, the electro-positive (Pb) is attracted 
to the negative pole, with the result that under continuous charging the 
negative plate ought to have deposited on it an amount of lead which is 
only limited by the existence of the positive plate. "This view is absurd, 
but it is the logical outcome of the hypothesis that the independent 
electrolysis of PbSO, is concerned with the charging reactions of the lead 
cell. Lastly, as regards the necessity or desirability of having insoluble 
active material as a preventive of local action, it would obviously be pre- 
ferable to prevent it by other means, but can this be dune at present ? 
Soluble electrodes are objected to chiefly on account of the difficulty in 
reversing the physical and the chemical changes taking place in thie cell. 
Though lead is not a good electrode, especially for the negative plate, we 
do not find any cells in successful operation where soluble electrodes are 
employed. Of the numerous modifications of the Sutton type of accu- 
mulator, consisting of a lead peroxide-copper couple in an electrolyte of 
copper sulphate; of the Reynier” type, consisting of a lead peroxide-zinc 
couple in an electrolyte of zinc sulphate ; of the “Thomson-Houston” type, 
which is a reverse form of the Daniell cell; and lastly, the Waddell- 
Entz” type, consisting of porous copper oxide and metallic zinc in an 
electrolyte of potassium zincate—can Mr. Reed point to any of these in 
successful operation to-day ї 


92 


„DUPLEX ON SUBMARINE CABLES. 


In a pamphlet recently copyrighted and issued privately to the 
working staffs of saveral of the leading cable companies, 2 series of 
hints are given to operators on Duplex from which we extract 
the following :— 

In the accompanying figure, a, b are the rheostat coils, commonly 
called the ** quarter ohm rheostat," because its resistance can be 
varied by a quarter of an ohm at a time. Its function is to intro- 
duce a variable resistance between the battery and the condenser 
blocks S:, Sz, and thus to regulate the rate of charge into the 
latter with regard to each other. This rheostat is also provided 
with one fixed coil, marked 10 ohms, and with a shunt commutator, 
connected. S.“, Sz are the bridge condensers, which are substi- 
tuted for resistances when balancing long cables. Si are the 
receiving condensers. S, is a sub-divided condenser, facilitating 
the introduction of different capacities at S. This condenser is 
subdivided to hundredths of a microfarad. К, is a resistance 
provided with a subdivided ohm adjustment for adding to the 
resistance of the artificial line. This has the effect of raising 
the potential at P with respect to Pi- Ra. R.. are resistances 
inserted between the earth plates of the artificial line and the earth, 
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to retard the rate of charge into the plates. This has practically | 


the effect of decreasing the capacity of the plates so adjusted. 
К, is a “leak” from any line terminal of the A. L. to 
earth. А resistance of, say, 3,000 to 10,000 ohms is usually 
employed, but sometimes two leaks are found to be advantageous, 
one of a high resistance and one of a low, the former generally 
nearer the home end. "These leaks are useful in eliminating the 
wave in a duplex balance. A resistance, R., is inserted between 
the end of the artificia] line and earth when required, usually 
from 1,000 to 5,000 ohms. К, is a resistance placed as a shunt 
between any two of the artificial line terminals (line side). A 
rosistance, Rg, is inserted in the subdivided condenser (S:) circuit 
to retard the rate of charge into the condenser. Sometimes this 
adjustment is found useful in eliminating a jar' in a duplex 
balance, but-it is not frequently employed. 

For cables exceeding 300 miles in length a balance will be found 
as follows :—Having substituted condensers S, and S:“, and a 
finely-subdivided condenser S, connected up with the latter for 
purposes of adjustment in the place of the bridge arms used on 
shorter cables, commence with the adjustable condenser S, and 
the resistance Ri at nil, and send a rather rapid succession of 
** dots" by means of the key, and turn the knob backwards and 
forwards until the best balance procurable is obtained. If a satis- 
factory result is not во obtained, insert 0:05 microfarad in S, irc- 
crease or diminish it by 0:01 or 0:02 microfarad at a time, after each 
&'teration obtaining the best balance possible by means of the 
rkeos:at. Should the last adjustment not be effectual make the 
re istance of R, 5 ohms, and increase or diminish it by 1 ohm 
at a time, after each alteration obtaining the best balance 
possible by means of the rheostat, in the same manner as when 
adjusting the subdivided condenser S,, always proceeding in 
the direction of improvement. When getting the balance near, 
alter R, by smaller amounts, say halves or tenths of ohms, as the 
case may require. Should there still remain a jar " of the mirror, 
or blurred line on the recorder slip while sigaalling on one key, 
which is unaffected by any variation of the condenser S, and the 
resistance R,, then insert the resistance box R, between the first 


аш or earth terminal of the firat box of the A.L. and the earth. | 
rom 
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R,, or R,, according to the amount of variation of temperature of 
the A.L and the underground wire to the cable which may take 
place during the 24 hours. | 

It is important to remember that resistances or condensers 
inserted in the cross circuit, that is to say, between C and A L. 
will not affect the duplex balance—assuming always that their insula- 
tion is good—but they will affect the received signals. Increasing S, 
will augment the range of the signals, but if too great a capacity is 
employed the signals become straggly and of bad shape, and if, on 
the other hand, too small a capacity is used, they are rendered small 
and unsafe. As the ratio of the resistance to the capacity of the 
“ artificial line is usually somewhat higher than that of the cable, 
the tendency will be for the potential to rise more quickly on 
the artificiallins side; consequently, it is usually necessary 
to make the condenser block S," on the artificial line side 
somewhat smaller than that on the cable side. The effect 
of adjustments at the beginning or home end” of the artificial 
line is much more marked than that caused by adjustments 
nearer the further end. For instance, any small alteration of 
the quarter ohm rheostat, of S., of К, and of К, and К, (if the 
latter be interpolated between a large number of condenser ter- 
minals and the earth, or if between a fewer number of terminals 
and the earth at the beginning of the artificial line) will have a 
much greater effect on the balance than comparatively large changes 
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in Ra, R., or Ri. А spare recorder is sometimes inserted between 
the end of the artificial line and earth, in the place of R,, or in. 
conjunction with R,, or in one of the lenk circuits, where its 
resistance can be made to form part of the ‘‘leak,” and in these 
positions it affords a ready means of recording the sending signals 
passing to the receiving station. 


` ON VISCOUS DIELECTRIC HYSTERESIS.* 
BY RICCARDO ARNO. 


The phenomenon which I discovered of the rotation of а 
dielectric cylinder in a rotating electric field t, and the results of 
my experiments on the dissipation of energy in the dielectric 
placed in such а field , demonstrate the existence of a lag with 
which the polarisation of the dielectric follows the rotation of the 
field itself. 

Two kinds of lag may produce the dissipation of energy demon- 
strated : either a lag in the variation of thedielectric constant by which 
this would have smaller values for a field of increasing than for one 
of diminishing intensity ; or a time retardation between the instant 
of application of the electric force and the instant at which the 
dielectric has attained its corresponding polarisation. 

To this second species of lag, which may be described as viscous 
dielectric hysteresis, part at least of the dissipation of energy in 
dielectrics in an alternating electric field may be due. This follows 
essentially— 


(1) From Northrup's experiments, $ which show that the value 
of the specific inductive capacity of а dielectric under the influence 
of a cyclically varying electric field, depends upon the rate of 
variation of the field itself. 


* Rendiconti dei Lincei, Vol. V., 5a, pp. 262-261. 

+ Rendiconti, Oct. 16, 1892. See The Electrician, Vol. XXX., p. 516. 

+ Rendiconti, April 30, and Nov. 12, 1833, March 18, June 17, and Nov. 18, 
1894. Seealso The Electrician, Vol. XXXI., p.201 ; XX XII., p.222; XXXII, 


ay to day it will be found necessary to alter the rheostat p. 210; XXXIV., p. 327. 


and the subdivided condenser S,, and perhaps the resistances К, | 8 Phi. Mug., January, 1895. 
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(2) From the experiments of Janet*, and of Porter and Morris,t 
on condensers subjected to rapid and to slow electric oscillations 
for a given value of the difference of potential between the arma- 
tures. In the first case, the charge is smaller when the difference 
of potential is increasing than when it is diminishing; in the 
second case it is constant. 

(3) From Eisler's] experiments, which bring out;the influence of 
the frequency of a given alternating difference of potential on the 
loss of energy, and show that this loss increases at first with the 
frequency, and then reaches a maximum and decreases again. 

The experiments of which I give the results here were under- 
taken in order to test whether the dissipation of energy in a rotating 
field must also, like that in an alternating field, be partly attributed 
to viscous dielectric hysteresis, The effect of viscous hysteresis is, 
fora ger field, a function of the velocity of rotation of the field. 
Hence it will suffice if we maintain a field of uniform strength and 
vary its velocity of rotation. | 

As before, I used two alternating fields of equal intensity регреп- 
dicular to each other, and having a difference of phase of 90 deg., 
obtained from a single alternating current. The duration of a 
single rotation is then equal to the period cf the alternating 
current. Hence, in order to vary the speed of rotation, it was only 
necessary to vary the frequency of the original current, while main- 
taining the two fields at the same strength. 

In the following table are shown the results of the experimenta, 
performed with the apparatus previously described, corresponding 
to two values (0:083 and 1:818 C.G.S. units) of the electrostatic 
induction B, using a hollow cylinder of paraffined cardboard weigh- 
ing 2 011 grammes, and 26mm. high, 30mm. in external diameter, 
and 1mm. thick. In the second column are given the frequencies 
n of the current, and in the third the deflection 4 of the cylinder 
and mirror as read with the telescope :— 


No. n. d. 
im | 1 * 2: 
В - 0:085 3 | 11 15:5 
ha {| 6 м р 
B=1818 2 11 | 129 


The reading d, which is proportional to the work in ergs per- 


formed performed per cycle by the deflecting electric forces, must 


be referred to two different degrees of sensitiveness of the appa- 
ratus, changed according to the induction B. 

These results show that the energy dissipated in each cycle in 
the dielectric cylinder varies with the rate of rotation of the field. 
It therefore appears that the dissipation of energy, or part of it, is 
the effect of viscous hysteresis in the dielectric examined. 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, held on May 8th, 
1896, Capt. Abney (president) in the chair, Messrs. Екгтн and 
Ropcers read a Paper on 


„The True Resistance of the Electric Arc." 

It was pointed out by Prof. Ayrton at the British Association 
meeting at Ipswich that if the true resistance of an arc is defined 
as the ratio of a small increase of the P. D. betwoen the carbons to 
the corresponding change in the current, then it follows that this 
** true resistance must be a negative quantity. 

In order to measure the ‘‘true resistance” without appreciably 
altering the form of the carbons, &c., the authors superpose a 
small alternating current on the main continuous current. "Thearc 
lamp employed was adjusted by hand, and the arc length was 
measured by projecting an image of the arc by means of alens. The 
main (continuous) current and P.D. were measured by a Weston 
ammeter and voltmeter, while the auxiliary alternating current was 
. measured by means of an air transformer and an electrostatic volt- 
meter. 

The authors find that between the limits employed the magnitude 
of the alternating current did not influence the results obtained for 
the resistance of the arc. The frequency, so long as it lies between 
the limits 250 — 7 complete alternations per second, and the wave 
form do not influence the resistance, since the same results were 
obtained with a Pyke and Harris alternator, a Ferranti alternator, 
a Gramme alternator and a Mordey transformer. 

For each make of carbon examined four combinations were used : 
+ cored, - cored ; + cored, – solid; + solid, — cored; + solid, 


* Comptes Rendus, February 20, 1895. BM 
+ Proc. Roy. Soc., Vol. 57; see also The Electrician, Vol. XXXIV., p. 735. 
+ Zeitschr, f. Electrotechnik, June 15, 1895. 
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– solid. The general characteristic of the curves obtained is that for 


the + solid —solid combination the ‘‘true resistance” is always 
negative, while for + cored - cored it is always positive, the 
other curves being between these two extremes, those which have 


the + carbon solid always being more negative than those which 
have the + carbon cored. In the case of the curves showing, for 


solid carbons, the relation between the resistance of the arc and the 


P.D. between the carbons, the current being constant (10 


amperes) a minimum (maximum negative) value for the resist- 


ance occurs at about 55 volts. With combinations having 
a cored positive this minimum becomes more strongly marked 
and occurs at a lower voltage. The authors find that for 
cored carbons the position of this minimum is closely connected 
with the presence or absence of the dark space in the arc. For 
points on the curve to the right of the minimum point the dark 
space is absent, while for points to the left of the minimum the 
dark space is always present. 

It was found that the effect of using as the + carbon a Carré 
carbon in which the core had been bored out, was to obtain a 
curve closely resembling that obtained when both carbons were 
solid. On filling this hollow carbon with plaster of Paris or kaolin, 
the resistance of the arc became positive. 

The above experiments were made with the + carbon uppermost ; 
other experiments made with the arc inverted showed that with 
solid carbons the resistance is not appreciably altered by inverting 
the arc. With cored carbons, however, the resistance as well as 
the physical character of the arc is altered, for on inversion the dark 
space disappears and the resistance considerably diminishes. If, 
however, the conditions under which the arc is burning are such 
that the dark space is absent, then inverting the arc does not alter 
the resistance. 

Attempts were made to measure the ‘‘true resistance" of a 
direct-current hissing arc, but it was found that even with the 
alternator at rest there was a large deflection of the electrometer, 


showing that the current through a hissing arc was oscillatory. 


In order to elucidate the marked differenc» between their resulta 
for cored carbons and those deduced from Mrs. Ayrton's curves, 
the authors have made a series of measurements at low frequencies. 
They find that there is a critical frequency, above which the resist- 
ance has & positive value, which is independent of the frequency, 
and below which it has a negative value, this critical frequency being 
between 75 and 0. In order to investigate the sign of the resistance 
at low frequencies the vibrations of the needles of the ammeter and 
voltmeter were made use of. By an arrangement of mirrors, the 
needles and scales of both instruments could be observed simulta- 
neously. In this way, it would be seen whether the two needles 
were, at any instant, vibrating in the same or in opposite directions. 
If the needle vibrate in the same phase, i.e., if an increasa of P.D. 
is accompanied by ah increase of current, then the resistance must 
be positive; while if they are vibrating out of phase, i.e, if an 
increase of P.D. 1s accompanied by a decrease in current, then the 
resistance is negative. 

An attempt to run the arc off a continuous-current dynamo failed, 
rince even with the alternator at rest the electrometer showed a 
large deflection, evidently due to the oscillation of the current 
owing to the commutator of the dynamo having a finite number of 
segments. 


Prof. A. GRAY doubted whether it was right to give the name “ true 
resistance " of the arc to the slope of the curve connecting the potential 
difference (V) and the current (A). The authors’ method of deducing 


A was only true if the curve was a straight line, while in the case of the 
arc E and a may both vary with the current. 

Mrs. AYRTON said that with reference to the que:tion of the existence 
of a back E.M.F. the evidence tended to show that it did not exist. By 
using an exploring carbon no constant back E. M. F. would be found. 

Prof. AYRTON said that considering the arc as consisting of a back 
E. M. F. and a resistance, it was necessary to separate these two. Simply 
obtaining one value of the P.D. and the current was of no assistance is 
solving this question, but a series of values had to be taken. By taking 
the change in P.D. and current sufficiently small the curve over the 
range considered was practically straight. It was curious to note that as 
long as observers obtained & positive value for the resistance of the arc no 
fault was found with the method, but that now a negative value was found 
the accuracy of this method was questioned. If a back E. M. F. does really 
exist, then it follows that the arc must have a negative resistance. Мг. 
Frith has shown why some people have got positive and some negative 
valuea for the resistance of the arc and also that with au alternating 
current you may get either one or the other. 

Mr. CARTER asked if the fact that the arc had a negative resistance 
did not imply a back E. M. F., in order that the are might be stable! If 
во, was а negative resistance such an absurdity { 

Mr. CAMPBELL said he was very pleased to see that the authors had 
applied a method which he (Mr. Campbell) had suggested for measuring 
pulsating currents. If а pulsating current such as could be obtained by 
means of a make and break is passed through a thermopile you would get 
a back E.M.F., while if an alternating current were employed you would 
not, 
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Mr. FRITH, in his reply, said that he had defined the “ true resistance” 
as 9s Mra, Ayrton has shown that an arc will not run unless a certain 
resistance is placed in series with it, this resistance must be numerically 
equal to the negative resistance of the arc itself. 

Prof. AYRTON said Mr. Frith’s remarks as to the cause of the want of 
stability of au arc without outside resistance were most suggestive. 

The CHAIRMAN (Capt. Abney) said he did not like the expression 
potential difference, He suggested the employment of photography to 
facilitate the accurate registration of the instrument readings. 


The further discussion on the Paper was adjourned to the next 
meeting on May 22nd. 


LONDON COUNTY COUNCIL. 


At the weekly meeting of the London County Council held on Tuesday, 
the Finance Committee reported upon the application of the Vestry of St. 
Pancras for a loan of £75,000 for electric lighting purposes and a refuse 
destructor at the King’s-road station, In July, 1896, the Council agreed 
to lend 50, 00) for electric lighting purposes, and £26,100 for the dust 
destructor, and the Committee now recommended that the application for a 
further loan of £18,900 towards defraying the cost of carrying out an 
electric lighting installation be granted to the extent of £15,300, and 
further that the Vestry be notified that, as they had elected to spread the 
whole of the initial cost of the electric lighting installation over 42 years, the 
Council would decline to give its sanction to the raising of any loan to 
replace plant and machinery which might be necessary during the currency 
of the loan, and would expect all renewals to be provided from a sinking 
fund or from maintenance account.—The recommendation was agreed to. 

The Bridges Committee submitted a scheme for a new foot tunnel 
under the Thames to connect Greenwich and Millwall. The proposed 
tunnel would be lighted by electricity. It was also proposed to lay pipes 
in the concrete below the footway for telephone wires, &c. With regard to 
maintenance, the Committee proposed that electricity for lighting should 
be used, and it would also be used for working the ventilating and pump- 
ing machinery. The cost of the inatallation and upkeep of an independent 
plant would be very expensive, and they had received a proposal from the 
London Electric Supply Corporation to lay a cable from the nearest point 
of the Company’s mains to the south end of the subway for about £1,000, 
which would in the firet instance be paid for by the Council, and to supply 
the current at the rate of 4d. per unit. The Committee had reason to 
believe that the Electric Supply Corporation would be willing to enter 
into an agreement to return the £1,000 within five years, or in a shorter 
time if it were found that private consumers in any number took current 
from the main. The Committee considered the proposal to be satisfactory, 
and to show a great economy over the results which would be obtained by 
putting down a special iustallation.— As the recommendation involved an 
expenditure of over £5,000 the report stood postponed till the next sitting. 


The Fire Brigade Committee reported that in connection with the estab- 
lishment of the Kingsland and Shoreditch F'ire Stations estimates had been 
obtained from the Post Office (a) For Kingsland, 10 Stuart's fire alarms 
(four to have telephones attached), 2 portable telephones, aud a 6-hole 


switch, £125, less £54. 5e. in respect of fire alarma now connected with other | 
stations; (b) for Shoreditch, 11 Stuart's fire alarms (three to have tele- | 


phones attached), 2 portable telephones, and a 6-hole switch, £124. 15s., less 
£63 in respect of fire alarms connected with .other stations; (c) for 
Hackney, 5 Saunders and Brown's fire alarms (5 to have telephones affixed), 
and a d- hole switch, £57. 158., less £19. 10a. in respect of alarma connected 
with other stations; (d) for Bishopsgate, 1 Saundera and Brown's fire 
alarm, £6. 15s.—It was recommended that these arrangements be sanc- 
tioned, and this was agreed to. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, May 1, 1896. 

The Electrical Exhibition.—At the present time all interest 
is centred in the Electrical Exhibition which opens in this 
city next week, and will continue during the month of May. 
It is evident that the show will greatly surpass the most 
sanguine expectations of its projectors, and it will be in 
many respects the most unique and extensive electrical 
exhibition ever held, not excepting even the World’s Fair 
display. Besides the industrial features of the Exhibition, 
it will be notable for the exhibits of historical and experi- 
mental apparatus used in research in every department of 
électrical science. Among the historical and special exhibits 
may be noted that of the Patent Office of the United States 
Government, which will be of unusual size and interest. No 
fewer than 361 models of electrical devices, apparatus, 
machinery and appliances will be shown, many of them 


embodying the fundamental and elementary idea upon which 
Cornell 


the modern electrical arts have been founded. 


between the two rather difficult. 


University will exhibit a Gramme dynamo built by Prof. 
W. A. Anthony in 1876, and exhibited at the Centennial 
Exhibition of that year. It is probably the first dynamo of 
practical form constructed on those lines in this country. 
The University will also show many other things of interest. 
The Western Union Telegraph Company has placed at the 
disposal of the Exhibition authorities two of its wires, over 
which a portion of the current developed at the Niagara Falls 
power plant will be brought to the Exhibition Hall for the 
purpose of operating the model of the plant itself; and it is 
also proposed to charge storage batteries by the same power 
at the Falls themselves, ship them to New York and use 
their energy in operating the model during the daytime 
when the wires are in constant use by the telegraph com- 
pany. The wires will be used in the manner above mentioned 
at night only, when the regular telegraph business is slack. 
The object of using storage battery current for the operation 
of the model during the day is, of course, an extension of the 
idea of operating the model at all times by the power gene- 
rated by the Falls. This exhibit will be remarkably interesting 
as illustrating the flexibility of electrical power transmission. 
Another interesting feature of this particular exhibit will be 
the transmission from Niagara Falls to New York by telephone 
of the roar of the Falls themselves, which was more particu- 
larly noted in a recent communication to The Hlectrician. 
Another interesting historical exhibit will be that of the 
College of the City of New York, and will include Prof. 
Joseph Henry’s own experimental induction coil, and many 
other rare scientific curios. One of the cells of the historical 


old 500-cell battery used at the College of the City of New 


York will also be shown. Mr. А. В. Chandler, President of 
the Postal Telegraphie Cable, has loaned the Exhibition an 
interesting frame of very early relies of the telegraph in this 
country. Mr. E. J. Hall, Vice-President and General Manager 


of the Long-Distance Telephone Company, will loan some 


original long-distance telephone apparatus, including the instru- 


ments used by Prof. Alexander Graham Bell at the opening of 


the New York and Chicago line. The Gedney Channel electrical 
buoys, which at night light the way tothe New York Harbour, 
will be represented in miniature, and will be in practical 
operation. Mr. W. J. Hammer will also show his celebrated 
collection of incandescent lamps illustrating the history of 
the art of lamp making. Other telegraph and electrical 
apparatus of historie value will b» on view during the period 
of the Convention. 

The General Electric Company.— This concern issued its 
fourth annual report last week. It shows a net profit of 
$877,645.49 for the year ending January 31, 1896. The 


‘financial statement is a very lengthy one, and in form differs 


somewhat from the previous report, which makes a comparison 
However, in general the 
last report is considered favourable to the Company. 
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CORRESPONDENCE. 


— 
THE EWING PERMEABILITY BRIDGE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to the interesting account of Prof. Ewing’s 
permeability bridge, which you published in your last issue, it 
may not be out of place to describe an apparatus based upon 
the same principle, though different in certain particulars, 
which Mr. B. H. Bedell has been engaged upon at my sugges- ' 
tion for the last six months in the physical laboratory of this 
College. 

The test-piece, A B, is fitted to two circular end discs of soft 
iron, shown in section. It is placed at the common axis of three 
cylindrical coils, a, b, e, of which b and е are wound with the 
same number of turns each, and are connected in series, во 
that a current passed through them circulates round A D in 
opposite directions. | 

Currents c, and c, are then passed through a, and through 
р and c respectively, in such directions that the lines of force 
produced by a in AB are drawn back through the air space 
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between b and c; and by suitably adjusting vc, and c, the dif 
ference of magnetic potential between А and B may be reduced 
to zero, and this condition indicated by the compass needle M. 
In fact, the air space between b and c takes the place of the 
standard bar in Prof. Ewing's apparatus. 

By using air in this way as the standard substance instead 
of iron, it seems to me that a certain simplification is obtained. 
For the current c, is obviously proportional to H, and c, tothe 
induction in A В, ie., to B, во that ammeters inserted 
in the circuits of с, and c, may be made to read direct to 
the corresponding values of H and B by suitably numbering 
their scales. Moreover, the instrument is absolute,“ in the 
sense that both H and B may be obtained from its dimensions 
and winding by calculation, c, and c, being known. 

By the use of sliding resistances in the two circuits a 
complete curve, up and down, may be taken in a few minutes; 
this, however, is a property which is also shared by Prof. 
Ewing's instrument. 
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A small error arises from the fact that the lines of force 
drawn back by «, include a few air lines, which pass outside 
the test piece in «. It is almost negligible, but may be com- 
pletely overcome by winding on the coil of the ammeter in 
the c, circuit а proper number of opposing turns and passing 
ei through them. 

It is more than likely that Prof. Ewing has already con- 
templated the use of air as the standard substance, and 
rejected it in favour of iron. He does not refer to it, how- 
ever, and this must be my apology for pointing out what is, 
after all, a fairly obvious form of permeability bridge.— 
Yours, &е., А. P. Снхлттоск. 

Physical Laboratory, University College, 

Bristol, May 11, 1896. 


TRANSPARENCY OF FILAMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: With reference to a letter which appeared in your 
columns a week or two ago about the transparency of incan- 
descent lamp filaments when hot, I have noticed in frosted 
lamps with plain horseshoe (i.“, not looped) filaments a sharp 
distinct shadow of the filament all round the bulb, which 
would appear to indicate that the filament is opaque. The 
lamps referred to are run at about 23 watts per candle-power.— 
Yours, &o., А G. С. ALLINGHAM. 

Eldon House, Lyndhurst-road, Hampstead, N.W., 

Мау llth. - | 
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Olarke v. Julius Sax and Co. (Limited). 


This caze came before the Court of Appeal, consisting of Lords Justices 
Lindley, Lopes and Kay, on Monday last, for judgment on the appeal of 
Messrs. Julius Sax and Co. (Limited) from a decision of Mr. Justice North 
refusing to rectify the register of designs by striking off No. 206,870, regis- 
tered by John Farrant Clarke, on the ground that it waa not novel and 
that similar designs had been used before, the design in question consisting 
of a lamp for electric lighting intended for use outside shop windows во аа 
to throw light upon the windows and articles displayed therein. The case 
was reported in The Electrician of May 1st. 

Lord Justice LINDLEY, in the course of an elaborate-written judgment 
baving referred in detail to the statutes and decided cases bearing on the 
subject, said that, using his own eyes, and attendiug to the evidence 
adduced on both sides, the conclusion at which he had arrived was that 
the design registered was notbing more nor less than an old and well- 
known lamp or lamp shade, with the omission of а part, which was wanted 
for gas or oil burners, but which was useless for an electric light. The old 
shapelof lamp or lamp shade consisted (1) of a reflecting screen of the 
same shape as the reflecting screen in the registered design ; (2) of a 
ventilating top, differing in no substantial particular from the ventilating 


D 


top in the registered design ; (5) of a chimney on the ventilating top, and 
which was omitted from the registered design, not being wanted. The 
omission of the chimney rendered it necessary to cover in the ventilating 
top; but it did not really alter the shape of the lamp or lamp shades. 
Mr. Clarke had, in his opinion, adopted a well-known lamp or lamp 
shade to electric lighting; but the shape was the old shape with 
the omission of a useless appendage. He (his Lordship) had no 
doubt that a combination of old shapes might result in a new or original 
design of shape ; and if it was the result that design would be protected if 
registered under the Act. Nor did he say that even the omission of 
sometbing from an old shape might-not result iu а new or original shape 
which might be protected. But when, as here, the old shape of au article 
well known io the United Kingdom, consisted of three shapes, of three 
parts placed one over the other, and the new shape was exactly like the old 
shape, except that the useless upper part was omitted, be could not say 
that the shape of what was left was new or original, or that the residuary. 
shape had not been previously published. He came to the conclu ion that 
the design in question being for shape, and shape only, thcugh new in its 
application to electric lamps, was old in its application to other lampe, and 
was not one to which the Act applied. In those circumetancea, in his 
opinion, the appeal must be allowed with ссвія, both in that Court aud in 
the Court below, and an order must be made to remove the design from 
the register. | 
The other Lords Justices read judgments to the same effect. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the uk] 


SPECIAL NOTICE -—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book ів 7s. 6d., post free 8s. 3d. abroad 9s. The book is greatly enlarged, 
1s quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Oficer, 1, 2 and 3, Salisbury-court, Flect- 
street, London :— 

“THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., I. R. 8. The New EDITION is Now КЕАрҮ. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

LABORATORY NOTES AND FORMS.—With the above title, we have ready 
a set of 40 Elementary and Advanced Exercises for use in Electrical 
Коше classes. ese have been pre by Dr. J. A. Fleming 
and wil found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d,, or Зв. Gd. per dozen nett; in 
sets of any three 1s. nett; or the set of C (or Advanced) 
Exercises can be obtained price бв, 6d. nett. The complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be price ls. each. A full 
prospectus sent post free. 

“SUBMARINE CABLE-LAYING AND ReparRiInc.”—By Н. D. Wilkinson, 
M. I. E. E., & c., fully illustrated; price 12s. 6d. Will be ready first week 
in June. 

“Тнк Work оғ Herrz.”—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. | 

* ELEOTRIO LAMPS AND Exgorrio LiGHTING," by Prof. J. А. Fleming, 
M. A., D. So., F.R.S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospectus post free. 

„% ELEOTRIO Motive PowER."—A new work, by Mr. Albion T. Snell 

with this title, is now ready, containing the Jatest information respecting 

the application of electric energy to mining and general power transmission 

purposes, in which the author has had much experienoe. 'The book is well 
rinted, on good pa , and contains 230 illustrations. Price 10s. 6d. 

post free (abroad 11s. 

‘*ELEOTRIOAL ENGINEERING FORMULAE,"a pocket-book by Messrs. W. 


Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by $ 7s. 9d. 
(abroad 8s.) A large paper edition with wide margins can supplied, 
price 12s. 6d., post free 13s. (abroad 13s. 6d.). Prospectus on application 


Publisher. 
“ DRUM ARMATURES AND COMMUTATOBS."—By Mr. F. Marten Weymouth 

is also ready ; price 7s. 6d. (abroad 8s.). Prospectus on application.. 

‘THE INOANDESCENT LAMP AND ITs MANUFACTUBE."—This book 

written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 8s.) 
Prospectus on application. 

“ PRAOTICAL Norss ғов ELEOTRICAL Stupents.”—By Messrs. А. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. 

„TRE ART оғ ELECTROLYTIO SEPARATION OF METALS."—4A,. second issue 
of Dr. Gore’s book is now ready, price 10». 6d. post free. 

* ErecTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 23., post frev. 

* ARMATURE WINDINGS OF ELEcTRIC МАСНІХЕЗ.”—Ву Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables. 80s., post free. 
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TENDERS INvITED.—The vestry of Hammersmith require tenders 
for (a) supplying and laying high-pressure and low-pressure cables 


mp posts, (c) 
supplying and erecting transformers and sub-station equipment, (d) 


and pipes, (b) supplying and erecting arc lamps and 


supplying and erecting a 5-ton overhead travelling crane. 
Specifications, .&c., can be obtained of Mr. A. H. Preece, 39 


Victoria-street, London, S. W., and tenders must be delivered at 
the vestry offices, 57, Fulham Palace-road, Hammersmith, by noon 


of Wednesday, May 27th. Mr. W. P. Cockburn is vestry clerk. 
Some further information is given in our advertisement columns. 


Tenders are required for tho lighting of the City of 
Bucharest for five years. "lenders must be sent in to the Town 


Council by June 24th. 


—— — The municipal authorities of Cassa de la Selva (Gerona) 
invite tenders for the electric lighting of the public'streets. Tenders 
to El Secretario del Ayuntamiento de Cassa de la Selva (Gerona), 
Spain. | 


TENDERS AccEPTED.— For providing and fixing telephones, 


electric bells and fire alarms at the Brook Hospital and Ambulance 


Station the following tenders were received by the Metropolitan 
Asylums Board :— 


Cox-Walkers (accepted) ) . . £658 
Ningle-Wire Multiple Telephone Signal Company ......... 2,244 
National Telephone Compann gg 2,032 
% ]ĩ˙ꝙ ZT 1,900 
Julius Sax nd o L 1,657 
WS inh. eios КЫРЫК кыр о 1,500 
Strode and Co. о ае cuve bias y 1,455 
Furse (W. o ——-—————— 1,024 
Vaughan and BroũWũ1G—Wtk4 Ig U t 1,010 
Private- Wire and Telephone Installation Company ......... 1,009 
Consolidated Telephone Construction & Manufacturing Co. 784 
Mason, Wathes and Broũ—ũ—ꝛwlꝶ eee 722 
Tabor and Hincheliffſ U! UU 706 
MP VAI ⁵ V k. mt 8 662 
Pearson’s Automatic Fire Indicator Company ............... 572 
Brown BUG MAY оа р оао tuna os ао ДА 554 


The Hampstead Vestry have accepted the tender of 
Messrs. S. Z. de Ferranti (Limited) for the supply of a steam 
alternator and switchboard, at £3,397. Eleven tenders were 
received for the supply of a feed-water heater and steam pipes, and 
six for the supply of a tank and appurtenances. The tenders of 
the oe Company were accepted at £942 and £408. 10s. respec- 
tively. | 

———— The Brighton Town Council at their last meeting 
discussed the tenders received for supplying 80 arc lamp standards 
ard 100 double-carbon arc lamps. The Electric Lighting Com- 
mittee’s recommendation was that Messrs. Hart, Son, Peard and 
Co.’s tender should be accepted for the former at £2,500 (and 
£31. 5s. for each additional post ordered), and Messrs. Crompton 
and Co.’s tender for the latter at £2,200 (including the fixing of 95 
lamps). A number of tenders had been sent in for the standards, 
amongst which was one from a local firm (Messrs. Reed and Son) 
for the sum of £2,460, and the Council, after discussing the Com- 
mittee’s recommendation, decided to give the contract for the 80 
standards to the local firm at the figure quoted (£2,460). 


The Oldham Town Council have accepted the tender 
of Messrs. W. A. Shaw and Co., Stockport, for wiring the new 
technical schools. About 30 tenders were received by the Technical 
Education Committee for the work. 


The Sunderland Corporation have accepted the tender 
of Mr. Joseph Home, of Hartlepool, for extensions to the elec- 
tricity supply station building at £1,418, and the tender of the 
Westoe Foundry Company for erecting iron roofs for £189. 


—— ——— The Bradford Town Council have accepted the tender 
of Messrs J. Moulson and Sons for the construction of a reser- 
voir and tank at the Valley-road electricity works at £890, in 
place of the tender of Messrs. Broxup and Sons, who had 
declined to proceed with the work. 


The Cheltenham Town Council have accepted the 
tender of Messrs. McDowall. Steven and Co. for the supply of 25 
arc lamp standards at £9. 153. each. 


APPOINTMENTS VACANT. — An engineer is required to take charge 
of the electric lizht installation at New Scotland-yard. Salary 
50s. a week, rising to 60s. Applications to the Receiver for the 
Metropolitan Police District, New Scotland-yard, S.W. Further 
particulars will be found in our advertisement columns. 


The Municipal Technical Institute of the Borough of 
Salford invite applications for the post of (1) Chief Lecturer in 
Chemistry (salary £200); (2) Chief Lecturer in Dyeing (£150) ; 
(3) Art Master (£220) ; (4) an instrument maker (£2 per week). 
Some further information is given in our advertisement columns, 


and all particulars can be obtained of the secretary at the Institute, 
Peel Park, Salford. х 


. 


DISSOLUTION OF PARTNERSHIP.-—Messrs. Harry Patterson and. 
George James Harford, electricians, 49,-Moorfields, London, E.C., 
have dissolved partnership. 

Removat Notice.—The I. E. S. Accumulator Company (Limited) 
have removed from Palace Chambers, Westminster, to 3, Delahay- 
street, Westminster, London, S. W. The Company's new telephone 
number is 3384 ; telegraphic address, ** Lucubrate, London." The 
works remain at Woking, Surrey. 

LiQuipATIONS.—]It has been decided to wind up the Fareham 
Electric Light Company (Limited), and the Managing Director 
(Mr. J. Blake) has been appointed liquidator. This decision has 
been arrived at owing to the purchase of the Company's under- 
taking by the District Council. 


_ ————— A meeting is to be held at Messrs. Jackson, Pixley and 
Co.’s offices, 58, Coleman-street, E.C., on June 22nd, at 2 p.m., to 
receive an account of the winding up of the Boy Messengers and 
Electric Call Company (Limited). 


TE Janpus Акс Lamp.—We have just received from Messrs. 
Drake and Gorham, the sole agents for this lamp, a long list of 
testimonials from installers and users. These testimonials are 
practically all dated the current year, and show a uniform succcss 
for the lamp. The list should prove useful to the trade. 


EXPORTS or ELECTRICAL APPARATUS AND MATERIAL. — Tho follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from May 6th to 
May 13th, with the ports of destination :— 

Argentina—Buenos Ayres, £73; Pasages, £97; Rosario, £831. Aus- 
trulasia—Adelaide, £120; Albany, 82,634 ; Fremantle, £949; Rock- 
hampton, £97; Sydney, £244 ; Townsville, £12 ; Wellington, £274. 
Canary Islands—Las Palmas, £50. Belhyium Antwerp, £50 ; Ghent, 
£18, Ceylon—Colombo, £12. Channel Islands—Jersey and Guernsey, 
£130.  China—Shanghai, £228. Germany—Dantzig, £25 ; Hamburg, 
£820.  Egypt—Alexandria, £38. France—Boulogne, £10. Holland— 
Amsterdam, £337. Hong Kony, #99. India - Calcutta, £292. Japan — 
Yokohama, £110. Russia—Libau, £85; St. Petersburg, £838. Scam— 
Bangkok, £184. South Africa—Cape Town, £496 ; Delagoa Day, £170; 
Durban, £30; East London, £1,497; Port Elizabeth, £133. Spain— 
Granada, £37 ; Seville, £7. Straits Settlements —Singapore, 215. Sweden 
—Gothenburg, £61. Uruguay Monte Video, £145. 

Foreign-Made Electrical Apparatus and Material. — Foreign 
made goods have been exported from this country, as follows: — 

Australasia — Brisbane, £42. 


Duncan's MANUAL.—We have received a copy of the 19 
edition (1896) of the useful **Manual of British, Foreign and 
Colonial Tramway, Omnibus and Electric Railway Companies," 
issued by Messrs. T. J. Whiting and Sons, 74, South-place, 
London, E.C , price 3s. Gd. The manual contains a vast amount 
of information compiled in handy form, and will be found of ser- 
vice to those seeking information relating to the personnel of tho 
principal tramway, omnibus and electric railway companies. "The 
information includes a digest of the last accounts published by the 
companies. 


ScorLAND.—Those of our readers who contemplate a visit to 
Scotland during the coming summer will find an ofti:ial guide of 
summer tours, written by Mr. David MacBrayne, of much service. 
The guide gives time tables, list of fares, steamer routes, Wc., and 
is embellished with a number of illustrations and several good 
maps. Copies of the guide can be obtained «t 119, Hope-street, 
Glasgow. 


ABERDEEN.—Negotiations are proceeding between the Town 
Council and the Harbour Commissionera in regard to the electric 
lighting of the quay. It is calculated that about 70 arc lamps 
would be required, and the cost of these would be about £800 per 
annum. The Commissioners are anxious to obtain electric current 
at & reduced rate, and it is probable that the Council will meet 
then in the matter. | 


ALLEGED Fraup.—At the Mansion House, London, last week, 
Arthur Stephen Ford, .described as an electrical engineer, of 
Ironmonger-lane, E.C., was charged, along with William W. 
Carne, Alfred Jacobs, Julius Bellot, Charles G. H. Teniswood, 
and Adolphus Dresel, with conspiring to obtain £1,500 from a Mr. 
Joseph Morrison, described as a merchant, of 63, Queen Victoria- 
street, London, by false pretences, and with inciting him to receive 
stolen property. The evidence showed that Mr. Ford and the 
prosecutor had had certain business transactions together, the 
prosecutor having lent Ford about £300. On making application 
for payment, the defendant, it was alleged, offered to dispose of 
three £1,000 banknotes, which had been stolen in 1893 from the 
Bank of Scotland, suggesting that the prosecutor should release 
him from his debt, and pay him a certain sum, taking over the 
three £1,000 notes in settlement. This the prosecutor appeared 
to agree to do, but at once communicated with the City police. 
The defendants denied any knowledge of the business whatever. 
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The case had not proceeded far before Teniswood and Dresel were 
discharged from the case, and at the adjournment on Wednesday 
the others were admitted to bailin their own recognizances. The 
case was proceded with yesterday (Thursday) when the cross- 
examination of Morrison was resumed, Mr. Raphael, the solicitor 
for Jacobs, contending that no reliance should be placed on his 
evidence, and that he had conducted a fictitious business, a state- 
ment which Morrison denied. In the end the Lord Mayor dismissed 
the charge against all the defendants. 

= AsyLum Licutinc.—The Governors of the Armagh County 


Asylum, recognising the many advantages of the electric light, have 


decided to put in an installation at the new asylum building. A 
committee has been formed to settle details and to supervise the 
execution of the scheme. 

AUTOCARS.—AÀ meeting was held on Monday at Walsall of the 
manufacturers of Birmingham and Walsall in the trades likely to 
be affected by the introduction of the autocar into general use. 
Amongst the resolutions approved were the following :—That the 
rate of speed in towns should not exceed five miles per hour and 10 
miles in the country ; in the case of a horse-drawn vehicle meeting 
an autocar in a road too narrow for them to pass, the autocar to 
give way ; that while any tax remains on horse-drawn vehicles this 
tax should equally apply to the autocar ; that all autocars be num- 
bered. These suggestions were unanimously approved, and it was 
decided to form an association, called the Road Safety Association, 
to urge the embodiment of the above suggestions in the Loco- 
motive and Highways Bill now before Parliament. | 

Batu.—The City Council have decided to adopt the recommen- 
dation of the Electric Lighting Committee to purchase thé under- 
taking, machinery, &c. (except the arc lighting plant) of the City 
cf Bath Electric Lighting Company, on the terms of Prof. A. D. 
W. Kennedy’s report, an abstract of which appeared in our last 
issue. The Company, however, strongly object to the terms of the 
transfer, as they contend that the arc lighting plant should also be 
taken over by the Corporation at Prof. Kennedy’s valuation, viz., 
£1,954. With a view to settling this point, at the invitation of 
Sir Courtenay Boyle, K.C.B., a conference was held on Monday 
last at the Board of Trade between representatives of the Company 
and the Corporation. The Company was represented at the Con- 
ference by Mr. Sydney Morse, who submitted that the arc lighting 
plant should be taken over by the Council, as it would not be of 
the slightest value to the Company if left on their hands, and that 
some allowance ought also to be made for the very heavy prelimi- 
nary expenses (£4,512) which the Company had incurred. Sir 
Courtenay Boyle's decision was adverse to the Company on both 
points. An early meeting of the Council is to be held for the 
purpose of arranging for the completion of the purchase. 

Bancor.—In consequence of the refusal of the Board of Trade 
to grant the Town Councils application for an electric lighting 
licence the Manchester Edison-Swan Company have already given 
notice of their intention to apply for a Provisional Order. From 
the evidence adduced at the recent Board of Trade inquiry it is 
considered that an electricity supply station would prove success- 
ful, and the Manchester Edison-Swan Company are prepared to 
make the moat of the Council’s lost opportunities. The Company’s 
application may, however, ba objected to, as the majority of the 
Council are still anxious, notwithstanding the strenuous opposition 
of the gas interest, to establish electricity supply works. 

Beauty (RosssHIRE).—In view of the arrangements for the 
installation of the electric light at Beaufort Castle, some of the 
principal residents are making inquiries as to the practicability of 
lighting the village electrically. It is considered that sufficient 
water power can be obtained from tho Falls of Kilmorack, and an 
electrical engineer has been commissioned to prepare a report on 
the matter. 

BLACK BUURN.— The Electricity Committee intend to apply to the 
Local Government Board for sanction to borrow £10,000 for 
electric light extension purposes. In consequenco of the Committee 
having received a number of applications from the Preston New- 
road district, and from people who have hitherto employed their 
own generating plant, the capacity of the plant at the station has 
been practically exhausted, and the extensions will have to be 
carried out immediately. 

CHELTENHAM.—The Electric Lighting Committee have decided 
to put in a new boiler at the electricity supply station. The appli- 
cations for current continue to come in, and at the present time 
there is an equivalent of 6,600 8-c.p. lamps connected, while 600 
or 700 more are waiting to be supplied. 

Country House LIGHTIN o- — Sir William Arrol intends to instal 
the electric light at his residence, Seafield, near Ayr, and current 
is to be taken from the Corporation mains, the Council having 
decided tu make the necessary extension. 

DaRJEELING (INDIA). — Some time ago we referred to the proposal 
for the erection of electricity supply works in this town, and from 
latest advices we learn that the Bengal Government has now 
approved the plans and estimates of the scheme. 


FAREHAM.— Mr. E. Manville has presented his report to the 
Council on the condition of the electric light works. The cost of 
putting the wires underground and of altering the position of cer- 
tain of the lamps is pnt at £1,428, and the Council are further 
recommended to duplicate the plant at the station at a cost of 
£1,026. The Electric Light Committee approved of these sugges- 
tions, but the Council have decided to refer the matter back for 
further consideration. 

FurHam (LowNpoN)— Мг. Е. Н. Medhurst has prepared an 
elaborate report on the proposed joint electric lighting and refuse 
destructor scheme. The Vestry are recommended to apply for a 
Provisional Electric Lighting Order, so as to be in a position to 
proceed with both projects simultaneously. Mr. Medhurst ia of 
opinion that the high-tension alternating-current system, with a 
low-tension network of mains for private supply, would be best 
auited to meet the requirements of the district, and by utilising the 
energy produced by the combustion of the refuse the cost per unit 
would not exceed 2:34. The total capital outlay, including the 
erection of à 14-cell destructor and the erection and equipment of 
electricity supply works capable of generating 372,000 units per 
annum, would be £54,000. The working expenses, sinking fund, 
interest, &c., would come to £7,700, and the estimated revenue to 
£9,953, leaving a profit of £1,659. 

GLASGOW.— Prof. Becker, who has for some time been experi- 
menting at the Observatory with electric clocks with the view of 
putting in an installation to give uniform time to the whole city, 
has presented a report recommending the removal of the present 
installation at the Observatory to the Municipal Buildings, from 
which, by way of experiment, a central area with 10 wall time- 
pieces will be worked. In the event of the experiment proving 
satisfactory the system will be extended. The Electro-Magnetic 
Traction Company of Philadelphia, through their local representa- 
tive, have offered to equip from three to five miles of the Cor- 
poration tramways on their underground system of traction as an 
experiment. The propo:al is at present under the consideration of 
the Tramway Committee. 

HALSTEAD (Essex).—Messrs. Crompton and Co. have submitted 
to the District Council plans and specifications of a scheme for the 
electric lighting of the district. The matter is under consideration. 

Harrocate.—The Town Council have decided to apply to the 
Local Government Board for sanction to borrow £30,000 for 
electric lighting and other purposes. 

Hore. Ілонтіхо.— Тһе Three Nuns Hotel, an extensive building 
at Aldgate, London, is now lighted electrically, current being 
supplied by an independent plant. | 

IsLincton.—The Vestry have now decided to proceed with the 
scheme of electric light extensions referred to in our issue of the 
17th ult. The minutes of the Electric Lighting Committee, pre- 
sented at the last sitting, contained the following recommenda- 
tions :--(1) That it be referred back vo the Committee to at once 
take steps for placing orders for the additional plant mentioned in 
the report recently presented by the electrical engineer (Mr, 
Albert Gay), and for the necessary extension of the station to accom 
modate the plant, at an estimated cost of £23,700. in order that it 
may be running by next winter; (2) that the mains be extended 
from Seven Sisters-road to the Archway " Tavern, Highgate Hill, 
at an estimated cost of £5,000 ; and (3) that conduits and mains be 
at once laid in the Caledonian-road, at an estimated cost of £9,000. 
In reference to the latter recommendation, it was stated that several 
applications has been received from the Caledonian-road district, in- 
cluding one for an equivalent of 3,000 8-c. p. lamps. The Committee's 
recommendations were agreed to. In addition to these extensions 
the question of laying mains in the Essex and Camden-roads 
(almost the two extremes of the Vestry's area) is under considera- 
tion, and, if the proposals before the committee are carried out, 
will involve an estimated outlay of £6,549 and £4,035 respectively. 
Although the Vestry only commenced to supply current for 
private purposes in March last there isalready an equivalent of 
7,436 8 c.p. lamps connected, while 30 or 40 customers are waiting 
іо be connected. The capacity of the present plant is 14,000 8 c. p. 
lamps, but the additional machinery proposed to be put down will 
increase this figure to 30,000. It is seldom that such an elaborate 
scheme of extensions has to be undertaken within three months of 
the commencement of supply, and we understand that still further 
extensions are under consideration. 

Kincswoop (BRISTOL).— The District Council have received an 
ofler from the Town and Village Electric Light and Power Com- 
pany to dispose of their electricity supply works, and the matter 
has been referred to the Lighting Committee for consideration 
and report. 

KinkciLpbY, -A project is on foot for the introduction of the 
electric light into Kirkcaldy, and a scheme for the construction of 
an electric tramway between Kirkcaldy and Dysart is also being 
formulated. 
` Mertuyr Typrir.— The Board of Trade have granted Mr. J. C. 
Howell's application for a Provisional Order for this district, but 
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the radius of the area of supply has been reduced from a mile to 
half-a-mile of the centre of the town. The District Council have 
approved the restriction. 

MippLESBOROUGH.— А recommendation by the General Purposes 
Committee that no further action be taken at present in the electric 
lighting question led t> long and animated discussion at the meeting 
of the Town Council on Tucsday last. Alderman Jones moved that 
steps be at once taken to establish electricity supply works at an 
estimated outlay of £21,000, and contended that the Council ought 
to follow the advice of their consulting engineer (Mr. R. Hammond), 
who recommended them to erect a supply station forthwith. The 
discussion of the matter was adjourned. 

MILL LIOHTIN G. —Messrs. Sewell and Hulton's mill, Pendleton, 
is to be lighted electrically. 

Much Wootton (Lavcs.).—The District Council have received 
a letter from the Board of Trade relative to the inquiry recently 
held by Major Cardew into the application of the Liverpool District 
Lighting Company for a Provisional Order for Much Woolton, 
Garston, Allerton, &c. Major Cardew, it is stated, recommended 
that the Company be allowed to make a maximum charge of 10d. 
per unit, and that a clause be inserted in the Order providing for 
a revision of the charges at the end of three years. The Council 
have approved the Company's. application. 

NzwPonT.—The demand for electric current continues to improve 
in a promising manner. The Harbour Commissioners have decided 

to take current from the Corporation for lighting the new excursion 
pontoon. 


NonrHAM (WESTERN AUsTRALIA). —The Electric Power Company 


have decided to erect their works at this town, where a huge дат 


for the Company is being constructed on the Mortlock River, tests 
having proved that the bed of the river carries strong supplies of 
permanent water. 


OsTEND.—It is stated that, notwithstanding the death of Col. 
North, it has been decided to complete his big scheme at Maria- 
kerke, in the westera district of Ostend, which includes an electric 
railway amongst other features. The whole of the work is to be 
completed in two years. 


Pakis.—M. de Selves, the Director General of French Posts and 
Telegraphs, and who was a delegate to the International Tele- 
graphic Conference at Paris іп 1890, has been appointed Prefect 
of the Seine. In this position he will have much influence on the 
future of French telephonic improvements, a subject in which M. 
de Selves takes a great interest. 


STAFFORD. —The Town Council recently offered to supply current 
for the electric lighting of the County Council buildings at 8d. per 
unit, but the County Council have decided to put down an inde- 
pendent generating plant unless current can be obtained at 5d. 

ST. GEonaE's (HANOVER-SQUARE, Lonpon).—The Special Com- 
mittce recently appointed t» consider the electric lighting and 
refuse destructor questions have presented a report in which it is 
recommended that no further action be taken at present owing to 
the large initial capital outlay involved, viz., £70,000. The Vestry 
are, however, advised, in the event of ths neighbouring Vestry of 
St. James adopting the electric light, to try the experiment of 
extending the mains from Piccadilly to Knightsbridge at an annual 
cost of £1,230. 


SUNDERAND.—The Town Council have decided to reduce the 
charge for electric current from 6d. to 5d. per unit: 


. BwANSEA.—The Electric Lighting Committee are endeavouring 
to revive their joint electric lighting, tramway and dust destructor 
scheme, and with this object negotiations are at present in progress 
between the Committee and the Tramway Company. Both parties 
are anxious to come to an agreement, the Committee because they 
wish to see electricity works established in the town, and the Com- 
pany because they desire to introduce some improved system of 
mechanical traction on the tramways. In the event of the negotia- 
tions not having a satisfactory termination the Tramways Company 
intend to approach Mr. J. C. Howell, who recently offered to take 
over the Council's Provisional Order. 

TELEPHONE TRUNK Ілмез. — Replying to a question in the House 
of Commons as to whether the Pust Office is now prepared to give 
the same facilities for using trunk telephone lines (with respect to 
hours of service, &c.), as existed previous to the Post Office taking 
over the lines, Mr. Hanbury stated that to the north of the Thames 
the old facilities remained, as the National Company still worked 
these trunk lines, under Post Office control. Facilities are now 
being experimentally given in the South of England, and this 
experiment is about to be extended. Until the result is known no 
pledge could be given as to the permanent character of the 
arrangement. In connection with this subject, the Post Office 
announces that with a view to afford facilities for telephone trunk 
wire communication at night and on Sundays at places where the 
post oflices are nut open continuously, it has been decided that 
trunk circuits are to be switched through at the post oflices to the 
National Company's exchanges, one end of each circuit being 


retained at a post oflice at which a continuous service is given. 
This post office will be known as the controlling се. Tte 
arrangements have been made so as not to prevent the trunk cir- 
cuits being used at the post offices at any hour of the night or on 
Sundays, and these special arrangements will terminate on the 
resumption of trunk working on the following morning if à week 
day, or, in the case of Sundays, when trunk working is resumed on 
Monday morning. The arrangement comes into operation forth- 
with at the following offices :—Bath, Weston-super-Mare and 
Taunton (“ controlling office, Bristol); Totnes and Dartmouth 
(Exeter); Torquay (Plymouth); Bournemouth and Winchester 
5 ; Worthirg, Newhaven, Lewes, Eastbourne and 
astings (Brighton); Reading, Slough, Guildford, Sevenoaks, Tun- 
bridge Wells, Gravesend, Chatham, Maidstone, Canterbury and 
Sittingbourne (London) ; and Ramsgate and Sandwich (Dover). 


Tramway RalISs.— The adoption of electric traction for tram- 
ways renders any device for reducing the cost of the construction of 
permanent way of general interest to our readers. It is stated that 
the Leeds Corporation are experimenting with a new type of tram- 
way rail designed by Mr. W. Towler. This rail is in two pieces, 
the upper portion of which can be removed and replaced when worn 
without disturbing the lower section. By bending the flanges of 
the upper section so as to clip the head of the under rail, the two 
sections can be securely held. "There are a number of advantages 
claimed for this arrangement, including simplicity of construction, 
the saving of time, labour, and interruption of traffic in the relay- 
ing of worn rails, and especially economy, as it is estimated that 
the upper section of tbe rail can be replaced at the cost of a little 
over £500 per mile, against the present cost of over £1,700 per 
mile. 

TUNBRIDGE WELIS.— The Borough Electrical Engineer's report 
presented at the last meeting of the Council proves that the electric 
light is making steady progress. In October last there was only 
an equivalent of 740 8 c.p. lamps connected, but on March 31st 
this number had increased to 7,024. The accounts for the half- 
year showed that a profit of £737. 19s. had been made, and the 
working cost only amounted to 2 27d. per unit. 


WALSALL.—O wing to the rapid progress made by the electricity 
supply works considerable extensions will shortly have to be made 
in order to meet the increasing demand for current. The Council 
have decided to aquire so much of the South Staffordshire Tramways 
Company's system as lies within their jurisdiction. 


WELLs.—The City Council have succeeded in placing themselves 
in an embarassing position over the public lighting question. First 
of all it was decided to purchase the Gas Company's undertaking, 
but early in March last the Council passed a resolution in favour of 
the establishment of electricity supply works and of borrowing 
£16,000 for that purpose. А special meeting of the Council was 
held on Monday last to clear up matters, when it was decided to 
obtain parliamentary sanction to their decision to purchase the gas 
undertaking and to postpone the electric light question for a time. 


— — — 


COMPANIES’ MEETINGS AND REPORTS. 


Western and Brazilian Telegraph Company 


(Limited). 


The thirty-first ordinary general meeting of this Company was held 
yesterday at Winchester House, Old Broad-street, London, under the 
presidency of Mr. W. S. Andrews. 

The SECRETARY (Mr. R. M. Cunningham) read the notice calling the 
meeting and the minutes of the thirtieth ordinary general meeting, held 
in November, 1895. The report of the Directors was taken as read. 

The CHAIRMAN said: Gentlemen, there is very little for me -to tell 
you this half year, the period having been pretty uneventful. Аз 
usual, I will deal with the receipts first. Our takings have been 
£80,315, as compared with £82,815 in the corresponding period of the 
previous year, showing a reduction in the past half year of £2,500. 
You would naturally suppose that that means a falling off in our 
trade, but that supposition would be erroneous. As a fact, although 
the amount of money received is smaller the business transacted 
has been larger. We have had the same unpleasant experience repeated 
this time from which we have had to suffer before. It is unfor- 
tunately not a new experience that, partly from losses in exchange and 
partly from other causes, our messages produced leas. Of course, it would 
be more satisfactory to come before you with an increase of receipts than 
a diminution, because you would have the loss per word of the decreased 
number besides the loss on exchange. We have not had an increase by. 
leaps and bounds, but there has been a moderate increase pretty well all 
round, and the average of it comes out at 104 per cent. on the number of 
words, including the business from the West Coast of South America, 
which has continued to increase in a very satisfactory manner. The 
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reason of the loss in money, although the increase of traffic has continued, 
we must seek in the reductions in the tariffs that have been made from 
time to time, and from the still further loss which has been sustained in 
exchange, particularly during the half-year under review. I daresay you 
will be rather surprised when I tell you—what 1 have had to tell you 
before—that, as compared with the par of exchange, ourselves and the 
Platino Company show an ingathering of £40,000 less than we should 
have done at the par of exchange. Of course that means a lot of money 
and also a lot of dividend that we lose, but it arises from a cause 
which, unfortunately, it is not in our power to remedy. It is the old 
story, that with a satisfactory exchange we should have nothing what. 
ever to complain of, because, owing to your assistance from time to 
time, we have been able to put by money enough to duplicate our linen, 
with the object, as we have said, of holding our own in attracting 
traffic. We have held our own very perfectly in that respect, because 
we have continually shown an increase in the quantity of business done. 
The only point where we have not succeeded, aud where it has not been in 
our power to succeed, is that which is beyond our control altogether — 
namely, the exchange. As an illustration of the working, I | ave no doubt 
that you have seen in the newspapers a notice about the boat race, It was 
sent over the lines of the Eastern Telegraph, the Brazilian Submarine, 
and of this Company in something under а minute. I believe it 
reached Valparaiso, the terminus of the line, in 45 seconds. That is 
a distance of 8,700 miles, as the Managing Director justly observes. 
That sounds very wonderful, and I do not mean to say that all 
the staff concerned in the companies having to do with it do, not 
deserve credit. They do; but it is not wonderful as it looks, and 
for this reason. The line from end to eid is practically one continuous 
homogeneous system. The clerks throughout the system are sitting in 
the same office. They are sitting at tables which are close to one another, 
and one man is working the apparatus here and another is working it there, 
во that really when the first signal appears from this end, say, the clerk 
on the left can see it immediately, aud pop it on to the next station 
without the loss of any time at all. I see that a gentlemen differs 
from me in that, but practically the interval is so small that you 
may almost neglect it, and, therefore, the transmission was almost simul- 
taneous, 80 to say, from end to end of the line. There are several 
transmissions, but it does not really matter very much. They all come on 
in such a way that they do not cause a loss of time. There is one thing 
we may deduce from the facts that I have just brought to your notice— 
namely, that from a business point of view this permanent contiguity of 
the clerks and the apparatus and the homogeneous working offer very 
distinct and considerable advantages to those who want to use our 
telegraphs. To that extent, therefore, it is highly satisfactory and 
encouraging. "There is another fact which has occurred this half-yeur— 
that is, that che number of words per message has dropped again. It has 
fallen to nine, which, of course, adds somewhat to our expenses. I do not 
think I need deal further with the revenue acconnt. If we turn to the 
expenses account we cannot, of course, expect to see a decrease in the 
expenses of our clerkage and ғо on, with more work to handle. Therefore 
the expenses under abstract A show an increase in clerkage of £1,276, Of 
ccurse, this refers to the men who are occupied in Brazil —a very unhealthy 
climate, I am eorry to say—in earning our money for us. The mainte- 
nance under the same head exhibits an increase of some £1,497, but £474 
of that was spent in connection with certain apparatus, and is non- 
recurrent, and £798 was spent on repairs to cables. We hired tugs near 
Monte Video when our ship the Norseman” was occupied a long way 
off in the north. If we are so fortunate in the future as to have 
interruptions which cannot be dealt with in that we propose to 
make an alteration in the heading “ B—the ships," and make it 
" B—sbips and maintenance of cibles," because we think tbat ia 
the proper place to put an item f his kind. I may say with respect 
to this outlay that it is more economical than it would have been 
to wait for the repair till our ship was disengaged, and then to have sent 
her down from the north to the south—a distance of thousands of miles— 
at great expenditure of coal and loss of time. There is another apparent 
increase of £430, but that is really only a matter of account. Instead of 
charging the insurance in one sum in the year we have split it into two, 
and thus half of it appears this half-year instead of the whole of it in our 
next account. With regard to B—ships--I have nothing much to trouble 
you with. There is a small reduction of £129. There is an item of £555 
for one of the ships which was laid up, but that will now disappear, so 
that I need not labour it. С, expenses in London, shows a small diminu- 
tion of £94. In the general account we exhibit some further reductions 
which I do not propose to trouble you with, under the heads of cable for 
repairs, depreciation of the Norseman (of course there is less to depreciate 
there each year), and the item of the training school. The upshot of all 
is that the expenses show an increase of £1,718, as compared with those for 
the half-year to December, 1894. We bring down a balance of £42,192, to 
which we add £5,803 brought forward from the previous half-year, and 
£4,618, the dividend we received from the Platino Company. These 
items added together produce £52,614. Against this there has been a 
charge of £11,148 for debenture interest, £7,952 for debenture redemption 
fund, and after placing £3,000 to reserve, we are able to recommend a 
dividend of бв. 54. a share, carrying £4,952 to the current half-year. You 
have noticed, of course, that the dividend now recommended, with that 
paid for the previous half-year, makes an average of 3 per cent. for 1895, 
or the same amount as was paid in 1894. I wish we could have done better; 
but } must confess that at times I feared we should not be able to do во 
well. With respect to the current period, I tbink I ought to say that it is 
likely to turn out lese favourably than the half-year we are dealing with. 
The exchange all through has been lower, and has reached what we hop: 
will prove a record price; and the business, besides, has not shown the same 
growth and elasticity as it has dune all the half-years we have had to deal 
with up t» the present time. There is no doubt that a good deal of this 


arises from the fact of the recent severe illnesses in Brazil. We have been 
very unfortunate ouraelves in loss of men, and merchants have actually 
closed their offices and gone up into the interior because the risk to life 
has been во great. In fact, the period has been one of extreme distres; all 
through the country. I daresay you saw an account in the newspapers 
of an Italian man-of-war at Rio, who lost half of her crew, including all 
the officers. There is no doubt that we are passing through a period 
of great difficulty, and consequently we are experiencing more or less the 
tronble that always comes of difficulties ; but, at the same time, I do 
feel that at the back of all this there is a big potentiality. We 
are dealing with a country of enormous magnitude—a country possessin 

immense capacity for progress, and one which I think most people wil 

agree with me is bound to improve. You have india-rubber, coffee, cocoa, 
eorn, cattle—all sorts of those things which the world wants are produced 
in Brazil, and that is a fact which must tell in time. I believe that even- 
tually the United States of Brazil will emerge from all her trouble, and 
take up that great commercial position which, in my opinion, is awaiting 
her. We fortunately continue on excellent terms with the Government, 
and our exertions are always directed to the object of maintaining and 
improving our present very excellent relations. No doubt you have noticed 
the paragraph in the report with respect to the ships. You kuow that we 
were left with two of them laid up when we bought the new “ Norseman ” 
with the object of being enabled to do with only one ship. We have sold 
the “Viking” at a fairly satisfactory price, and I believe that the purchaser 
has got a very excellent and a very cheap ship. We bad to spend some 
money upon her because it was necessary, of course, for her to preserve 
her classification as Al at Lloyd's, and that she did. Then we thought 
we might succeed in getting a charter for the “ Norseman,” but I regret to 
say that she did not turn out well when she came to be examined, and 
our surveyor strongly advised us to spend no more money on her. We 
had had no advice of such a character previously, but on a very thorough 
examination being made of the ship, it seems that her ribs had been 
very much strained, distorted and injured in & great storm she was in 
on the coast of Brazil. They reported that so much injury had been 
done to the ship that it would cost as much to repair her as to buy a new 
vessel, and she had to be sold at a considerable loss, which has been written 
off the reserve fund. We have a small balance to receive of £1,599, and 
that will complete the account as regards these ships, which we have to 
maintain, so to say, for no purpose. They will disappear from our accounts, 
and the item which you have seen from time to time of maintenance of ships 
in dock will disappear with them. We have only got our one steamship, 
which is a very excellent vessel, and does her work wonderfully well. There 
is no change as regards the purchase of our lines by the Government, and, 
as far as one can see—this is a matter of personal opinion—I do not 
think there is likely to be much change in the present position unless 
there is a considerable improvement in the finances of Brazil. When 
that takes place we have no reason to believe that this question 
will not be revived ; in fact, it is still in a state of torpid exist- 
ence, The power of purchase remains. My impression is that it will 
be continued until the Government are ready to deal with the question. 
There is another little crumb of comfort—although ony a small crumb — 
namely, that exchange seems now to be improving. believe there is a 
good coffee crop—the largest they have had for a long time—and that will 
bring more active business, and send more money into the country, and 
we are told that the exchange is improving. A Telegraph Conference to 
consider telegraph matters is to meet in Buda Pesth in June. It is a con- 
ference of all the States and parties interested in telegraphy, and as usual 
they have invited the companies and given them a deliberative voice in 
the Conference, although, not being parties to the treaty, our Company has 
no voice. I do not think anything is likely to occur there of any con- 
siderable interest for us, but we shall be represented, and everything will 
be watched in our behalf. I have nothing further to add, except to 
propose— 

“ That the report and, uccounts to December 31, IS, now submitted, be 
and are hereby approved and adopted, and that a dividend of ós. Jd. per 
share, free of income tax, making, with the interim dividend puid in 
November last, £3 per cent. for the year 1895, be and is hereby declurcd 
payable on the 15th inst.” 


Mr. C. W. EARLE seconded the motion. 

Mr. W. GRIFFITH thought it matter for regret that the Chair- 
man had not been able to give them any assurance that the Brazilian 
Government really intended to carry out the very important pro- 
posal which had been made to them for acquiring their undertaking. 
Would it not be possible to charge higher tariffs and thus recoup the loss 
they sustained by exchange! 

Mr. A. R. GRANVILLE asked a question relative to the amount of 
depreciation of “ Norseman No. 1." 

The CHAIRMAN : We dealt with this matter in 1894. You will notice 
in the reserve fund account that we say, “ Depreciation written off ‘ Norse- 
man’ B No. 1,” £13,100. This exchange business and the increase 
in tariffs have had the most careful attention of the Directors and 
of everyone else interested in the traffic, but our difficulty lies in 
this—that we are not the only line. As has been said, we are open to 
competition, and if we were to put our rates up and the others did not 
do so, we should lose the trade. Until, therefore, we can succeed in 
persuading our competitors to put up their rates to cover their loas by 
exchange, we cannot do it. 

A SHAREHOLDER inquired whether the Company's revenue benetited 
by the Amazon Telegraph. 

The CHAIRMAN: Yea, to the extent of the traffic it will do во. 

Lord Richard H. Browne and Mr. John Coppen were then re-clected 
Directora, and Messrs. Turquand, Youngs, Bishop and Clarke as auditors. 
A cordial vote of thanks to the Chairman, Directors, Managing Director, 
and Staff terminated the proceeding -. 


. and contentment. 
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Brazilian Submarine Telegraph Company (Limited). 


The forty-fifth ordinary general meeting of the shareholders of the 
Brazilian Submarine Telegraph Company (Limited), was held in Win- 
chester House, Old Broad-street, on Wednesday last, Lord Sackville A. 
Cecil presiding. 

The SECRETARY (Mr. Richard Collett) read the notice convening the 
meeting and the minutes of the previous meeting, the latter being signed 
as correctly entered by the Chairman. 

The report of the Directora and statement of accounts were taken as 


read. 

The CHAIRMAN then said: Gentlemen, before we proceed with the 
ordinary business I am sure the first thing which will strike you for 
remark is the absence from the chair of Sir John Pender, and I am con- 
fident that 1 am only anticipating your wishes in giving expression on behalf 
of this meeting to the feelings of sincere sympathy with him and his 
family felt by all here present under the circumstances of his long-con- 
tinuing and dangerous illness. It is but a hackneyed phrase that Sir 
John Pender's name is a household word in submarine telegraphy, and 
although he only joined this Company officially at the death of the late 
Chairman, Sir James Anderson (himself а mau of world-wide renown), 
some three years ago, he has been interested in this Company, as 
he himself told us at one of bis early meetings, from its very foun- 
dation; and we felt that his acceptance of the chairmanship when 
it fell vacant did equal honour to this Company and to himself. 
From his connection with our allies, from his grasp of the large problems 
of international telegraphy, and from his intimacy and acquaintance with 
all concerned in this great branch of scientific and commercial progresa, 
he was peculiarly fitted to represent this Company. We mies his accus- 
tomed presence here as a personal loss, and we will wish him what I am 
pleased to be assured he enjoys as far as possible, a full measure of comfort 
This, gentlemen, as you will remember is our interim 
meeting. You will agree with me that it is not opportune to discuss large 
and important questions of policy which must ever be watched by your 
representatives on the Board, and, indeed, I doubt if their discussion at share- 
holders’ meetings is very profitable for the interests of any company. At 
the same time we have nothing in our accounts to hide; and if, after 
moving the usual resolution, any proprietor thinka fit to ask me questions 
with respect to the accounts, it will most certainly be my deeire to give 
him in reply such information as seems proper. With your leave I will 
now turn to the report and accounts, which you have taken as read. In 
paragraph 2 of the report you will see it stated that the receipts for the 
half-year ended December 31st last were £106,168, which is a decrease of 
£2,058 upon the previous half-year, although an increase of £1,242 on the 
corresponding half-year of 1894. The decrease of message receipts is— 
to be precise—£2,104, and the figure £2,038 is reached by slight 
adjustments of interest and transfer fees, which are £66 more. 
There were satisfactory increases in the receipts from our traffic 
with the West Const of Africa, the Cape of Good Hope and other 
South African Colonies and States, and also with the West Coast of South 
America. The falling off in receipts has arisen on the east side of South 
America, that stretch of country represented on the map by the sea board 
of Brazil, Uruguay and Argentina, and it is sufficiently accounted for by 
the fact that for four months of the half-year, viz., from September 1st to 
December 31st, the charges from this side of the Atlantic were reduced by 
70 centimes, or nearly 7d. a word. The decrease which would have resulted 
from that reduction would have made a much larger inroad into our total 
traffic receipts but for the improved rate of average value of the Brazilian 
currency, in which a large portion of our income is collected, and also for 
some slight compensation in the increased volume of the traffic carried. I 
should like here to say a few words about some considerations upon the 
limits of compensation for low rates which may be desirable from increased 
volume of traffic arising in consequence, It is a subject upon which there 
is still a great deal of misconception outside the small circle of those 
immediately engaged in the conduct of telegrapbic business, The general 
subject was treated some years ago by the late M. Vinchent, who has been 
regarded as the pioneer of cheap telegraphy in Belgium, whom it was my 
good fortune to know personally. He haa left a record of his investiga- 
tions which is still cited as canon with regard to overland telegraphy. 
Most of his conclusions then arrived at apply with extra force to 
submarine cables on account of their much greater cost of con- 
struction. It is most to be wished that all who approach thia 
subject should appreciate that there is not much real analogy 
between the results to be anticipated from lowering poatages or carry- 
ing rates of commodities and those of lowering telegraph rates, and 
any inferences drawn from analogy between them require most careful 
scrutiny. А cable once full you have to lay down another, just like build- 
ing an entire new railway, or constructing a new road from end to end of 
your system, at large initial expenses, which new way has to be manned 
and maintained in addition to what already exists; and so after a 
certain turning point which in telegraphy may soon be reached, you 
have, besides the additional working expenses, to contemplate interest 
on freshly sunk capital. Those economists who may be aiming at uni- 
versal cheap telegraphy for the social purposes of everyday life, had 
a great deal more before them than is always realised, and as regards 
the merchant—our chief customer, perhaps—he, with his registered 
addresses and codes, already possesses a larger measure of cheap telegraphy 
than, as à wise business man, he will hasten publicly to admit. Thesecon- 
siderations lead up to the question of the best appliances for getting the 
maximum duty out of lines already laid, and your Board have lately entered 
iuto an agreement whereby we should obtain the use of quite the most 
modern automatic appliances for signalling tbrough long cables. They are 
distinct advances on anything hitherto accomplished, and although they 
are rather costly we shall probably be obliged to bring them into use 


before long for the sake of the accuracy and increased carrying capacity 
we shall obtain. We are preparing generally for the unpleasant prospect 
of having to do the increase of our work at less profit, and per. 
sonaly I look for some increase on our working expenses in the 
future. I would simply remark here that in this industrial progress 
it is those equipped with the best machinery and backed with means who 
stand the best chance in the race. The total expenses chargeable against the 
half-year amounted to £21,625, which, compared with the previous half-year, 
were £494 more. There is a decrease in the London expenses of £371 and an 
increase in the expenses at stations of £289, and in other items of 
expenditure an increase of £576. The main item of increase of 
expenditure at stations is ealaries and pension fund, and I am quite 
certain that the proprietors will not grudge their staff at foreign 
stations— Pernambuco, St. Vincent, and Madeira—the advantages they 
have now obtained of being put on a scale and in а position as 
regards pension in line with the staff of other companies. The increase 
in other expenses of £576 is entirely due to more repairs having been 
done to cables and shore enda. This item of cable repairs I need 
only remind you is an exceedingly variable one. It baffles all fore. 
casting—and, І was going to say, control or calculation either. А fault 
may open up at any moment which will put the Company to an expense 
of thousands, or to even a more serious draft on the reserve. The last big 
fault which I recollect cost us, I think, between £8,000 and £10,000, to 
repair, and was nothing so very wonderful either as regards difficulty of 
the repair, though it was admirably done by the captain and crew of the 
ship“ Mirror." I therefore make no apology for my colleagues and myself 
in having again placed a good sum to the credit of the reserve fund, or 
in view of competition, bad trade, and low exchanges, for having carried 
forward a rather unusually large sum to the credit of the current halt which 
is the closing one of our financial year. This is not the half-year when 
your Directors come before their fellow proprietors for re-election, 
but in the absence of our Chairman through illness, and precluded as we 
are for the present from the advantage of Mr. Brodrick's assistance at the 
deliberations of the Board, he having accepted office in the Government, we 
feel that we shall have the hearty support of the proprietors in having 
elected Sir Albert Leppoc Cappel to a casual vacancy on the Board. Sir 
Albert has occupied the distinguished position of Director General of 
Indian Telegraphs, and has for many years been led to make the telegraphic 
communications of the world his peculiar study. In having gained him 
for a colleague on the board, we feel increased confidence in approaching 
the problems of the future which may be before us. We are on 
the eve of the Quinquennial Telegraph Conference at Buda Pesth 
next month, and some of the questions down for discussion are 
again very important for all the cable companies. We venture to hope 
that the submarine telegraph companies have now made good their claim 
to submit their views on such subjects, and that their views will continue 
to receive that consideration which is due to the representations of the 
largest and earliest pioneers of international telegraphy. Though not 
falling exactly within the limite of the half-year to which the accounts 
relate, I ought not, perhaps, to close without a reference to the Amazon 
telegraph extension to Manaos, which has been taken up with spirit, and 
the cables laid by the exertions of our allies, the Western and Brazilian 
Company. The line will act as a feeder to the joint undertaking, and will, 
we hope, settle down into a successful one. On this side of the Atlantic 
we have not been idle in the joint interest. "Together with our allies, the 
Eastern Telegraph Company, and with the Telegraph Construction and Main- 
tenance Company, we have joined in a new company called the German 
Telegraph Company, or, more correctly, the Deutsche See-Telegraph 
Gesellschaft, having for its object the laying of a cable from Emden in 
Germany to Vigo in Spain, whence there is a short cable to Lisbon, where 
our main cable diverges. That new cable is in course of construction, and 
when we next meet I hope we may be able to report further with respect to 
it, but if our hopes are realised it should carry a valuable North European 
traffic for our route, much of which is now lost to us. He concluded by 
formally moving the adoption of the report and accounts. 

Mr. FREDERICK YOULE seconded the resolution, which was carried 
unanimously, and a vote of thanks having been accorded to the Board of 
Directors, for which the Chairman expressed his acknowledgment, the 
proceedings ended. 


MEMORANDA.—-Bank rate, 2 per cent. (Feb. 22, 1894) Price of silver 
313d. per oz. (May 14th). Consols (22 per cent.) 1111 —112 for money, 
111!;—112,', for account; 24 рег cent. 1073—1073 (May 14th). Stock 
Exchange Settling Days: Consols, Juno Ist; Stocks and Shares Con- 
tinuation Day, May 27th; Ticket Day, May 28th; Pay Day, May 29th ; 
Mining Share Carry-over Day, May 26th. 


ELECTROLYTIC PROCESSES.—At the last mecting of the Camden 
Syndicate, on Tuesday, reference was made by the! Chairman (Mr. W. A. 
Harper) to the formation of the Smelting Company of Australia (Limited), 
which had been established to take over the Syndicate’s interest in certain 
electrolytic patents and processes for the treatment of all kinds of ores 
and the establishment of large central metallurgical works in Australia. 
He stated that the establishment of the Smelting Company’s works had 
already led to great activity in mining in New South Wales, and, with 
regard to the electrolytic process for the recovery of zinc, he had visited 
Berlin and had satistied himself that Messrs. Siemens and Halske had 
succee led in obtaining zinc as cheaply, as simply, and perhaps more effec- 
tively than any other previously thought-out electrolytic scheme. Messrs. 
Siemens and Halske were row proceeding with the construction of the 
first instalment of their electrolytic plant for Illawarra, and that well- 
known firm were taking full responsibility for the success of the working 
of the plant, 
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West India and Panama Telegraph Company 


(Limited.) 


The report of the Directors of this Company for the half-year to 
December 5186 last, will be submitted to the general meeting, to be held at 
Winchester House, London, E.C., on Wednesday next, at 12 o'clock. The 
report states that the amount to credit of revenue is £335,558. 3s., against 
£33,245. As. Ad. for the corresponding half-year of 1894, and the expenses 
have been £19,676. 5s. 11d., against £23,613. 14s. 8d., leaving a balance of 
£13,881. 17s. 1d., which, with £1,421. 7s. 2d., brought forward, makes а 
total of £15,303. 4s. d., to be dealt with as follows: 

First Preference Shares— 


Dividend, 6 months to December 31st, 6s. per share... £10,368 18 0 
Second Preference Shares— 
Dividend, 6 months to December 31st, бв. per share... 1,400 14 0 
Ordinary Shares— 
ба. per share (free of income tax) ........................ 2,208 0 6 
Balance to current half- year's account 1,325 11 9 
£15,505 4 5 


The traffic receipts for the six months show an increase of £1,083. 1a. 3d., 
compared with the corresponding period of 1894. The expenses of repair- 
ing cables amounted to £7,097. 9a. 3d., being £3,403. 13s. 7d. less than for 
the corresponding period. This decrease is chiefly due to the smaller 
quantity of cable used, and to the Company's в.в. “ Grappler” having been 
credited with the cost of freight on cable carried out by her to the West 
Indies in August last. The “Duchess of Marlborough” ie still out of 
commission. 

The amount of the subsidies is £1,000 less than in the corresponding 
period, owing to the termination of the contract with the French colony of 
Guadeloupe, which formerly paid the Company £2,000 per annum. 

Since the close of the half-year, the Directors report that St. Vincent has 
reduced its subsidy from £600 to £400 for the year commencing April Ist, 
on the ground of the depressed financial condition of the colony. The 
telegraphic service of this colony with a subsidy of £600 is carried on at 
an actual loss of about £1,100 per annum, without counting any 
interest on capital. The traffic receipts do not meet the office 
expenses, and even the original subsidy of £800 per annum was 
quite inadequate to defray the proportionate cost of maintaining the 
system. This further reduction of the subsidy is considered by the 
Directora to be most discouraging. The existence of the telegraph at St. 
Vincent, as well as at several other of the British Colonies served by the 
Company, is of far more importance to Imperial and Colonial administra- 
tion than to commercial interests ; and the communication having to be 
maintained at such stations at a loes is a result that could not have been 
contemplated when the Company was formed. 

Mr. William Andrews offers himself for re-election as Director, as do the 
auditors, Messrs, Deloitte, Dever, Griffiths and Co. 


— 


NEW COMPANIES, STATUTORY RETUBNS, &c. 


— 


In addition to the information given under this heading, detailed par- 
ticulars of many of the Companies whose returns appear below will 
be found in THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND 
HANDBOOK, 1896, pages 315-346, de., dec. 


— — 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC LIGHT COM. 
PANY (LIMITED).—' This Company was registered on May llth with а 
nominal capital of £5,000, in £1 shares, to apply for, obtain and carry out 
the terms of a Provisional Electric Lighting Order or Licence, to construct, 
lay down, establish, fix and carry out all necessary cables, wires, lines, 
accumulators, lamps and works, to generate, accumulate, distribute and 
aupply electricity, and to carry on the business of an electric light company 
in all its branches, electricians, mechanical and electrical engineers, sup- 
pliers of electricity, and manufacturers of and dealers in all kinds of 
electrical apparatus. Amongst the first subscribers are: W. Claude John- 
son, civil engineer, Charles E. S. Phillips, and Alfred F. Yarrow, each with 
100 sbares. 

HENRY SMITH AND CO. (KIBFP) (LIMITED).—This Company was 
registered on April 29th, with a nominal capital of £50,000, in £10 shares, 
to acquire the business carried on by Messrs. Н. P. Smith, S. Wachtel and 
E. Agar, at Kieff, Russia, under the style of Henry Smith and Co., to 
carry on the business of manufacturers and importers of, and dealers in 
engines and machinery, telegraph, telephone and electrical engineers, 
railway and tramway contractors, &c. The first Directora are Н. Р. Smith, 
and S. Wachtel. 


SUSSMANN ELECTRIC MINERS' LAMP COMPANY (LIMITED).— This Com- 
pany was registered on May 6th with a capital of £80,000 in 39,250 £7 per 
Cent. Cumulative Preference, 59,250 Ordinary, and 1,500 Deferred shares, 
all of £1 each, to enter and carry into effect an agreement with the Electric 
Exploitation Company (Limited), and alao an agreement with the Edison 
and Swan United Electric Company (Limited), to acquire any patenta or 
rights obtained, or to be obtained, for the United Kingdom for improve- 
ments in secondary batteries, and in connection with the manufacture and 
use of galvanic batteries, miners’ and other lamps, electrical apparatus, 
telegraphs, telephones, electric motors and power supply apparatus, to 
carry on ths business of an electric light and power and telegraph and 
telephone company in all or any of its branches, and to carry on the busi- 
ness of electricians, electrical and mechanical engineers, chemical engineers, 
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suppliers of electricity, and manufacturers of all kinds of electrical 
appliances. The first subscribers, with one share each, are: E. Dyke, H. H. 
Lale, H. A. Grimsdick, M. Frayne, H. Thomas, W. Hutton, J. A. Wilkins 
and E. Day. . 


DOVER ELECTRICITY SUPPLY COMPANY (LIMITED).—The annual 
return to March 25th has been filed ; 4,680 shares have been taken up out 
of a capital of £50,000, in £5 shares, and the full amount has been called. 

METROPOLITAN ELECTRIC 8UPPLY COMPANY (LIMITED).—The annua! 
return to April 14th has been filed. Ihe nominal capital is £500,000, 
divided into 49,900 Ordinary and 100 Founders’ shares of £10 each. The 
whole of these have been taken up, 2,132 have been issued as fully paid, 
and the full amount has been called on the remaining 47,868. 


PHOSPHOR-BRONZE COMPANY (LIMITED).—The annual return to 
April 10th has been filed. The nominal capital is 890,000, in 15,000 
Ordinary and 15,000 Preference shares of £3 each ; 8,575 of the latter 
and 7,335 of the former have been taken up, the full amount has been 
called, and paid. 


ROSE AND BIRD (LIMITED).—The annual return to May 5th has 
been filed. The whole nominal capital of £3,000, in 2,000 Ordinary and 
1,000 Founders’ shares of £1 each, has been taken up. The Founders’ 
shares have been issued as fully paid, and all the Ordinary shares have 
been paid up. | 

ROUND'S ACCUMULATOR COMPANY (LIMITED).—The statutory return 
of this Company to January 31st has just been filed; 6,040 shares have 
been taken up out of a capital of £10,000, in £1 shares, and 6,000 of 
these have been issued as fully paid ; £1 per share has been called on 33 
and 5s. per share on the remaining 7 shares. 

WILLANS AND ROBINSON (LIMITED).—The annual return to April 
22nd has been filed. The nominal capital is £300,000, divided into 
30,000 £6 per Cent. Cumulative Preference and 30,000 Ordinary shares of 
£10 each ; 22,500 of each class have been taken up, and 14,463 Preference 
and 14,462 Ordinary have been issued as fully paid. The full amount has 
been called on the remainder. 


CITY NOTES. 


CAMBRIDGE ELECTRIC SUPPLY COMPANY (LIMITED).—The total 
revenue of this Company from the sale of current, meter rents, &c., for the 
quarter ended March 31st last amounted to £1,828. 9s. 10d., against 
£1,322. 168. 9d. in the corresponding quarter of 1895. The number of 
units sold was 65,425, and there was an equivalent of 16,952 8 c.p. lamps 
connected to the Company's mains. 

' CHELSEA ELECTRICITY SUPPLY COMPANY (LIMITED).—Letters of 
allotment and regret for the recent issue of 12,000 ordinary shares of this 
Company have been posted. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returna of this Company for the week ended May 10th were £909, 
against £852 in the corresponding week of 1895, an increase of £77. The 
total receipts for the half-year amount to £17,956, againet £17,815 for the 
corresponding period of 1895, an increase of £121. 

COUNTY OP LONDON AND BRUSH PROVINCIAL ELEOTRIC LIGHTING 
COMPANY (LIMITED).—From our advertisement columns it will be seen 
that the Electric and General Investment Company (Limited), of 1 and 
2, Great Winchester-street, London, E.C., invite applications on behalf 
of this Compeny for 10,000 cumulative Six per Cent. Preference shares 
of £10 each, at a premium of £2 per share, payable £1 on applica- 
tion, £2 on allotment, £2 on September 1, £2 on November 2, 
£2 on January 1, 1897, and £3 on March 1, 1897. The Company 
has an authorised capital of £800,000, divided into 40,000 cumula- 
tive Six per Cent. Preference, and 40,000 Ordinary shares of £10 
each; 10,000 Preference and 22,475 Ordinary shares have already 
been subscribed for. The Directors have, in addition, power to issue 
debentures to the extent of £400,000. The present issue is made 
in order to provide funds for the further development of the Com- 
pany’s operations, and applications from existing shareholders will 
be preferentially considered. The Company holds Provisional Orders 
for the parishes of St. James’ and St. John (Clerkenwell) and St. Luke, 
Middlesex, St. George-the-Martyr, Southwark, and the districts of the 
Wandsworth and St. Olave District Board of Works (Surrey) ; and the 
Company also hold controlling interests in the Bournemouth and District 
Electric Supply Company, the Dover Electricity Supply Company and 
the Richmond (Surrey) Electric ‘Light and Power Company Limited). 
The full payment of 6 per сейф. per annum has been paid on tbe existing 
Preference shares for the year 1895, and the Directors consider the earn- 
ings during the present year will suffice to pay the dividends on the 
Preference shares, including the present issue. The subscription lists 
opened yesterday (Thursday), and will close to day (Friday) at 4 p.m., for 
both town and country. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED). —The Most Honourable the Marquess of Tweeddale has 
been appointed Deputy-Chairman of this Company. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 10th inst. amounted to £1,162. The 
amount for the corresponding week last year was £1,159. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended May 8th, after deducting 17 
per cent of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company (Limited), were £2,580, 
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COMPANIES” SHARE LIST. 
i .AMOUNT| LAST PREVIOUS Price RATE PER BUSINESS DONE 
i-o» | DEVI- NAME WEEK'S PRICE, | Wednesday, | CENT. | prviDEND DUE DURING WEEK 
HARE. | DEND. МАҮ 6. May 13. YIELDED. ENDING MAY 9. 
TELECRAPHS. £ s.d Highest | Lowest 
21,012,880 Stock 12/0 Anglo-Amer loan o 50 52 49 51 4:8 0 Jan., Apr., July, Oct. 51 49 
9,998,560) Stock | 24/0 Preferred Soci danse 924 934 914 92h ME Se м E 93 90 
29 100 took } 0 „ы: „рете ler: 4% Dok! fiar" aure io fg 91 91 y 10 9 
3, А can Direct Teleg. 4% Deb. (Reg. arer 100 i04 8 17 10 2 and J ‘ 100 ^ 
Moe om Sip 25 ‘Brasilia T Submarine (ТАНУ раз) „нао сео 10 T 10 11 nt у Ён Р 
130, ЕЕЕ BORA се ооа н ке»ес TRE 14 15} 41110 | Mar., June. Oct., Dec. 16 14 
£75,000 | £100 5% Do. er Cent. Bonds (2nd Series, 190%). H3 117 13 117 4 6 7 June and December e "y 
10,000,000| $100 813 ECCE Cable Capital Stock .... p 160 170 160 170 4 210 | Jan., Apr.,July, Oct. = T 

16,000 10 8/0 | Cuba Submarine 12 13 12 18 6 8 1 | February and August 128 e 

19,000 0 10% a Do. я Preference 10 Pec . ** 7 20 21 415 8 "ber a E 

Ў rect Spanish (fully paid) ..................-... 5 4 0 0 April and Oc А c бе 
6,000 5 10 Do. Preference 10 per Cent. ................ 10 104 10 10 4 15 8 | z »" чк 
230,000 | Stock | 44% Do.  44* Debentures of £50 ne ...| 0060 1097 1087 109 é 8,9 | "A ^ $2 

60,710 20 2/6 | Direct United States Cable, 18777 9b 10 9 4 00 | Jan., Apr., July, Oct. 911 98 
400,000 10 r aas Vo ar uHA ЛАМАРК ч 17 17% 17 171 314 4 Ж " 174 17 
70,000 10 6% Do. 6per Cent. Preference ..... 18 184 18 184 8 410 * " 18ү, 1 

£1,997,837| Stock 4% Do, - per Cent. Mort. Debenture Stock | see 129 13; 130 133 3 0 2 | May and November 1324 
£102,100 100 652 |* Do. r Cent. Debentures, 18999. 106 109 16 109 4 12 10 | February & August - * 
250,000 10 2/6 Eastern nsion . МӨМӨ 18 181 18 18 315 8 | Jan., Apr., July, Oct. 18ү, 184 
£820,000 | Stock 4% Do. doy Cent. Debenture Stock 130 133 131 194 8 0 3 | February & August T a 
£54,100 100 EL |" 30. . с. (Austin. Gov. Sub.)Debs. 1900 .... 101 105 101 105 416 7 | January and July . 1024 i 
25000001 100 | 4% |e Do. 4 дано р Gont og a) qM Gm. OEC EE En i E ml 
0 Do. e Debentures, т 105 108 314 9 | Febr & August 105 eb 
£200,000 £25 4 * Do. 47 Mantel tius Sub. Debs. (regd. ). u0% 1137 110% 1187 31010 | May and November 110 * 
180, 227 10 276 Globe Telegraph and Trust ieee Cian 104 11 104 11 4 110 Jan., Apr., July, Oct. 10} 104 
180,042 10 6% Do б per Cent. Preference 104 171 17 174 8 8 7 E : 174% 17 
150,000 10 | 10/0 | Өтез$Могйегп............................55--.. 24 93 4 8 4 Jan., April, andJuly | 28} 23} 
£180,000 100 б 5 per Cent. печене 1883 issue.. a 104 107 104 107 414 4 | March & September 5 a 
17,000 25 12; “Indo 2..4 оек отсе ouod зной D Ve VR z 53 55 E4 57 4 7 9 | May and November 55§ 515 
, ре, 7. ian éx br à Panno matita. ——— HP " * b á — » 
j А per Cent. DUREUS ce cecsscvece cece 169 1 109 11° 681 March & September x x 
£100,000 £100 17  |*Paciflc European Tel.4% Guar. Debs.‘ Red 1942.. 108 111 108 111 8 12 11 2 p * a 
11,839 8 4/0 % me n ona ET E P uUe" ahead ane QUE 5 64 6 7 -> April and October . 6. 5} 
8,381 |£100 Cert.| £2 *3ubmarine Cables Mise. 6 per Cent. ............ 183 138 135 140 469 197 a 
15,609 10 2/0 | West African Telegra egraph 5 7 6 7 h January and July . i Р? 
£238,300 100 5% |* Do. 6 per Cent. Debentures (red. у. d aea б 102 105 102 105 418 9 | March & September T s 
,000 10 54 West e r send I 1 2 1 2 р, January and July E iz 
£150,000 100 8 Do. 8 per Cent. Debentures, MUN. узел еа 97 102 07 102 8 0 0 June and December e 
321 10 1/3 West India and Panama 1 13 1 18 * T 1,5, 1} 
84,568 10 67 Do. брег Сепё Ist Preference ............ 112 m 11 11 5 2 2 | May and November T 114 
4,669 10 6 Do. 6 per Cent, 2nd Preference ............ 94 10 94 10 514 8 7 a 4% 2 
£80,000 100 57 |* Do. Брег Cent. Debentures, 1917 (red.) 108 11 108 111 411 6 | June and December x 26 
64,948 15 3/9 G AD 9 94 9} 91 419 4 | May and November 94 9} 
88,129 7 8/9 Do. 6 per Cent. Cumulative Preferred ...... 64 7 6 7} * 2 7 013 
410 206 "x 10 но, e u. Bebe i а 2 8 2 3 "а » es ds 
; A Ў : per Cent. Debs., Series vhs 104 108 4 108 512 8 February & August "E 2 
£206,400 100 6% Do. Mort. Debs. Series “ B" 1910 104 108 о i yes 5 19 8 е $ = 22 
$1,177,000 | 81,000 77 Western Union 7% 1st Mort. (Building) Bonds.. 110 115 110 115 6 9 0 | May and Novembe: i ж. 
£164,300 £100 67 Do 6 per Ce nt. Sterling Bonds (red.) .. ina 5 12 105 5 15 6 | March & September A : 
TELEPHONES, 

44,000 5 2/6 Chili Telephone (fully paid) .. 3 33 3 33 2s à 96. +. 
224,850 10/0 11d. Consolidated Telephone Const. & Maintenance ~ та ** ve P T May and November аё = 
171,604 £1 1/0 Oriental Telephone and Electric (fully pen) EA vs 41 n H e — i» = 
484,597 5 3/0 Național | F 5 73 84 7i 8 3 8 9 | June and December 81 71 

15,000 10 6% Do. r Cent. Cumulative 1st Pref. .. 16 18 16 18 8 6 8 " " +s Z 

15,000 10 67 Do. 61 Cumulative 2nd Pref. (fully paid).. 163 173 164 174 E85 T " a 174 
119,234 5 2/6 Do. 6% Non-Cumulative 3rd Pref. .......... 6 7 6 7 811 5 à 613 - 

1,100,000 | Stock | 347 |" Do.  DebentureStoCk, 44% (red.) 108 111 107 10 3 4 4 | January and July 109 1074 

68,000 5 $/0 | United River Plate . . . . . . . . 334 3 4 , " " 3h - 

440,738 | Stock 5% |* Do. брег Cent, Debenture Stock (red. e 91 102 97 102 419 9 " " es Е 
ELECTRICITY SUPPLY COMPANIES. 
40,000 £10 10/0 | City of London Electric Lightin g (fully ра paid) .... 14} 153 143 153 3 4 6 — 
40,000 10 6/0 . 6% Gumulative Pref. (fully paid)........ 164 17 164 17 810 7 17 163 
£100,000 | Stock 6% ( Do. 5% Debenture Stock (red 3 n 184 138 134 138 313 5 June and December ve А 
19,900 45 a Electrici upply Co. for Spain.. ............... - - 
£30,000 3/0 Charing Cross & Strand demere Supply Corp. . 74 B 8 8} 2 8 74 
£57,400 | £100 5Y Do. б per Cent. Debentures, 1900 2 e z 
22,475 £8 i. County of London & Brush Prov. Ord. dien d paid). 8 8 9 К T 85 84 
£10,000 £10 3/0 Do.. Prei. (гару piid) acces ces erat ror vn 124 134 12] 13} - 12,5 ae 
,822 2 House-to-House Electric .. is ч * "S 

15,000 £5 * Kensington & Knightsbridge Ei. light Bully paid). ; e Ša » as 
10,000 £5 6% Do. Ist Pref. Cumulative (иш ра» Am January and July = — 
45,000 £5 3/0 | Liverpool Electric sappy e 78 73 7} 8 815 0 ә = 4 
111,000 5 da London Electric Supply i$ A А = - Е - 
49,900 £10 5/0 Metropolitan Mestrie N (fully paid) re А 13 11 14 15 213 4 n 13} 134 

£160,000 Stock 44% |" Do. 48% DebCr s. 120 123 120 123 314 3 | June and December * — 
6,452 £10 4/0 Notting Hill Electric .........-.-- eon e: 9 94 9 9} e ә sa % 

T ee * Rand Electric .......... J § dprem. # 4 prem. T > b ee 
19,980 £5 5/3 St. James and Pall Mall 104 104 103 101 R- si + ә 
20,000 £5 7% Do. 7 per Cent. Preference................ © 10 11 10 11 3 3 6 y 
59,900 5 4/6 Westminster Electric Supply (fully paid) . 94 10 9; 10 3 S8 4 2 10 91 

ELECTRIC MANUFACTURING, &o., COMPANIES. 

90,000 8 1/6 Brush Electrical Engineering 14 18 là 18 B sS wi ж 155 

90, 2 pA Do. 6 per Cent. Pref. Non-Cumulative ...... 1 1 18 li 3 4 0 à; 
£125,000 Stock 447, Do. 44 рег Cent. Debentures.............. 111 114 111 114 4 0 0 | March & September a 

28,180 5 3/0 Crompton and Co., 7 per Cent. Cumulative Іге'. 9 24 2 24 % January and July ee 

89,261 Б 1/6 Ёййвоп and Swan United .......- eese ене, l 1} 1 1j * és 18 z 
£100,000 | Stock 44% Do. 47 Mortgage Debenture Stock . .| 104 107 104 107 «4 5. 6 M " - 
£20,000 £5 К” Electric and General Invest. Ordinary (£1 paid) . ; " >. ~ * RS 
119,000 2 ғы iich e te d d Su ы: 1} 13 là 13 * < è .. 

12,846 2 2/98 Do. 7 per Cent. Cumulative Pref. ey 24 2} 2% 3 413 4 es os - 
91,195 2 10/0 | Elmore's Patent Copper Depositing —.... ....... 4 à 1 2 SK M .. 
20,000 5 y Fowler-Waring Cables (fully paid. ВР T 25 5% ч 
50,000 10 15/0 India Rubber, Gutta Percha, &c., Works ...... 23) 94 28) 2944 4 1 8 | February & August 24 224 

£200,000 100 44% |* Do. 43 per Cent. Debentures, 1896 ...... ... Я * zi March & September Ps Е 

15,995 £10 ie International Okonite Ordinary .................. 2 | S ^ — 

16,000 £10 X Do. 8 per Cent. Preference.................. M December and June M .. 
20,000 9 Д? Manchester Edison-Swan А (EI 58. 8 Ке | H 4 1 Ф és — 
37,850 12 24/0 Telegraph Construction and Maintenance . бы 38 4! 38 41 4 710 March and July... 40} 39 

£150,000 100 5% +- Do Брег Cont, Войи... 102 105 102 105 4 16 10 | January and July ae — 

37,514 £5 ФЕ Woodhouse and Rawson Ordinary (£3 15s. paid). ; T D а ye се - 

41,098 £5 T Do. Preference (fully paid)................ 4 г * de » .. 

£100,000 10 10/0 | W. T. Henley’s Telegraph Works Ordinary........ 16 174 16 174 5.8 7 x 171 167 
430,000 10 7/0 Do. 7 per Cent, Preference ................ 16] 174 il 174 4 0 O = +. 
£50,000 | Stock | 447 Do. 4%% Mort ge Debenture Stock........ 108 113 100 114 319 9 р 113 112} 

RAILWAYS ano TRAMWAYS. 
£630,000 | Stock 13% ше South London Railway Con. Ordy. . 41 43 41 43 218 2 May and November 42 418 
7,650 10 57 5% Papahia Nenn 144 16 143 151 8-5-1 zs 143 .. 
£10,171 | Stock 4% 3 Dire 133 135 133 135 219 3 | May and November «s 

87,500 £10 84% bred 7 Pe end BAWAS „воно te’ c 14% 140, 141 14} 1.18.7 ы - — 
10,000 10 57 ae Tc 2d 163 16 17 174 219 8 = £ - 
126,000 ' Stock 42 фт тегеле — n 1143 116} 3 10 2 | January and July . 2 А 


In polio the yleld on this security, allowance has been made for accrued interest, bu not for redemption, 
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| Wadi Брес 
THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ib. 
THE WESTERN « BRAZILIAN TELEGRAPH 60, Lm 


"HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co, Ltd, 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo, Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines betwoen 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


s. d. a. d. 

Madeira cee чи. ci Re Чы 8 8 "n .. 1 2| Argentine Republic—All Stations ко? та — 4 6 
Саре Verde exul uet x M з à Paraguay—All Stations WES не, cum же Е. 

99 IL d 0 | 
—All Stati P "T К PA к. чы 

Brazil—-Pernambuco  ..  .. Е e is — 3 6 Бона шош o 2 
i All other Stations = с "v 2x2 dcs 4 6 Ohili—All Stations , 5 "TP Tm "m om one 6 9 
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Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked Via Eastern." 


By Оврев, 
RIOHABD COLLETT, Secretary, 
Brazmian Вовмавіхе TmL&cRAPH Co., Winonesten House, Ор Broap Sraner, 
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— s THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
LT y SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
= UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES To ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH СО. Тһе greatest competitive system of Telegraphs ever 
CONNECTIONS: maintained In the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all Important places in CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


«WV COMMERCIAL." То insure your Cable V jeep being forwarded by this Company's system, please mark them ‘‘Via COMMERCIAL," whieh 
_ МА COMMERCIAL. Indication іг not charged for; or use the Company's own forme, bearing Its GLOBE trade mark 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


HAD Orrion: 253, BROADWAY, NEW YORK, U.S.A. GENERAL OFFICE, LONDON, 
J. W. MAOKAY, PRESIDENT. BISHOPSCATE HOUSE, 65 and 56, BISHOPSCATE STREET WITHIN, E.C. 
GUO. G. WAER VIOB-PRESIDENT & GENERAL MANAGER. FREDERICK WARD, MANAGER IR ENGLARD. 


— —— — — ———— — — — — -— — e 


. THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 196, Broadway, NEW YORK, U.S.A. 
THOS. 1. ECKERT, Prestaent and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES frem PENZANCE, Cornwall, to NEW YORK CITY direct. Beth Cables are duplared. 


The LAND-LINE SYSTEM of the Company in AMERICA c ses 740,000 MILES of 
WIRE, ond 21,000 TELEGRAPH OFFICES. 
DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Oables of the MEXICAN ths 
CENTRAL and SOUTH. AMERICAN TELEGRAPH OOMPANIES for 
ALL POINTS in MEXIOO and CENTRAL and SOUTH AMERIOA. 
DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the CUBA SUBMARINE 
. and WEST INDIA AND PANAMA TELEGRAPH OOMPANIES for 


ALL POINTS In the WEST INDIES. 


BXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
| they should be marked 


“Via Western Union.” "uu seg 


The Offices of the Company обо @QRESHAM HOUSE, OLD BROAD STREET, LONDON, E.O. 


RECEIVING OFFICES: 

40, MARK LANE 2, NORTHUMBERLAND AVENUE LONDON, W.0. | 1,PANMURE STRERT,DUNDEB, 

31, ROYAL MOM ARE 4 CONDON EC. 46, BEXOHANGE BUILDINGS, LIVERPOOL. 106 TREET EDINB 

00, FRNOHUROH LONDON, B.C. BACK! BALDWIN ST., BRISTOL. | EXCHANGE ш BUILDINGS, LEITH, 

renn HOUSE, АВО НОЕ, ST., STRAND, N 8 @ W. 7, ROYAL EXOHANGR, BANK ST., MANCHESTER, 
LONDON, W.O 10 FORSTER SQUARB, BRADFORD. 1, SIDE, NRWOABTLEON. TYNB. 
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TELEPHONB No. 15,077 TELEGRAMS; ‘INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Electrical Auctioneers, Valuers, 
AND ARBITRATOR S. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUCTION, &c. 


WITHOUT RESERVE. 


TO ELECTRIC LIGHTING COMPANIES, ELECTRICIANS, ENGINEERS, 
AND OTHERS. 


TUESDAY, 2nd JUNE, 1896. 
HEATLEY KIRK, PRICE and GOULTY 


have veceived instructions to 
SELL BY PUBLIC AUCTION, WITHOUT RESERVE, 
in the Lots of the Catalogue, 


THE ENTIRE CONTENTS 


Of the late Lighting Station of Messrs. THE READING ELECTRIC SUPPLY 
COMPANY, Limited, situate in 
THORN LANE, DUKE STREET, READING, BERKS. 

(Owing to this Company having completed their New Central Station), 
And which will include: 90 Н.Р. and 30 H р. Babcock-Wilcox patent Water-Tube 
Steam Boilers ; Loco. Multitubular Steam Boiler, by Fowler, Leeds; Worthington 

; 25 I. H. P. Vertical Steam Engine, Browett and Lindley; 25 and 50 І,Н,Р. 
Westinghouse Steam Engine, by Alley and Maclellan; 25 I H.P. Armington-Sims 
High-Speed Steam Engine, by Greenwood and Batley; 3 К Type Thomson-Houston 
Dynamos, series wound; 1 ditto Alternating-Current Dynamo; 1 ditto Composite- 
wound Dynamo; 18 Transformers, 5 to 125 light, from 300 to 7,500 watts each; 


6€ M Type, 15 K Type and 47 E pe Thomson-Houston Arc Lamps, 1,200 c.p., 
6:5 amperes V 


; each ; Voltmeters ; Ammeters and other effects. 
mmencing at Eleven for Twelvé o'clock prompt. 
&y be viewed day preceding amd morning of Sale. 
TE may be had (gratis) from THE READING ELECTRIC SUPPLY 
COMPANY (Limited), or from WHEATLEY KIRK, PRICE AND GOULTY, 49, Queen 
Victoria-street, London, E.C., and Albert-square, Manchester. Telegrams: 
** Indices " London, and Telephone No. 15,077. 


IN LIQUIDATION. 
Kok SALE, BY PRIVATE TREATY. 


THE OLD-ESTABLISHED BUSINESS OF 
MORRIS BROS. (Limited), 
ELECTRICAL ENGINEERS AND MANUFACTURERS, 

52, Great Hampton-street, Birmingham. 


For particulars apply to the Liquidator, Mr. E. J. ABBOTT, of Messrs. Abbott, 
Deeley, Hill and Co., Chartered Accountants, 9, Bennett's-hill, Birmingham. 


— — - — 


THE METROPOLI AN BLECERIO SUPPLY CO., LTD., 
er the following 
WESTINGHOUSE ENGINES FOR SALE, 


owing to extensions and increase of H.P. required for larger Units. 
All the Engines are in good condition and complete in all respects. 


FIVE COMPOUND VERTICAL ENCLOSED ENGINES, each capable of indicat- 
ing 320 Н.Р. when running at a speed of 250 revs. per minute, with а boiler pressure 


of 150 Ibs. 50 uU Inch. 
FIVE UND VERTICAL ENCLOSED ENGINES, each capable of indicat- 
ing 250 H.P. when running at 280 revs. per minute, with a boiler pressure of 150 lbs. 


per square inch. 
ble of indicating 85 H.P. 


— —OMM 


ONE COMPOUND VERTICAL ENCLOSED ENGINE ca 
when — * a speed of 320 revs. per minute, with a boiler pressure of 150 lbs. 


square ? 
The whole of the above Engines аге fitted with variable expansion gear controlled 
by flywheel governors. 
Permits to inspect may be obtained by A princes to the ENGINEER at 17, 
South-street, Manchester-square, W., who give any further particulars. 


TENDERS INVITED. 
ITY OF LEEDS. 


TO ELECTRICAL ENGINEERS, CONTRACTORS AND OTHERS : 


The COUNCIL require TENDERS for an ELECTRICAL INSTALLATION sufficient 
for the working by the overhead system of haulage, a double track of Tramway 
seven miles long. The work will be divided into the following Contracts :— 


1. POLES for supporting Trolley Wire. 
UNDERGROUND CONDUITS and CONDUCTORS. 
TROLLEY WIRE and attachments. 

MOTOR CARS. 

ACCUMULATORS and SWITCHES, 

STEAM ENGINES. 

DYNAMOS, SWITCHBOARDS and ACCESSORIES. 

Tenders endorsed with the number of the contract must be sent in, addressed to 
the Town Clerk, Town Hall, Leeds, not later than JUNE 20th next. 

Particulars, plans and forms of Tender may be had (on payment of а deposft of 
£2 2s. for each contract, which will be returned on receipt of a bona fide Tender) 
from the City Engineer, Municipal Buildings, Leeds, or from 

Dr. JOHN HOPKINSON, F.R.S., 
5, Victoria-street, Westminster, S.W. 


PPS 


2 Gold Medals. 


XXXXXXN 


Manufacturer of ' 


ERELIS3 f 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— FRICE LIST POST FREE, —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Telegrams, '' Turnstile London. ' Telephone, 65188 


APPOINTMENTS VACANT. 


(ETY OF LINCOLN. 


PUBLIC HEALTH ACT, 1875. 


TO ELECTRICAL ENGINEERS. 


THE CORPORATION OF LINCOLN (who are intending to construct Works for 
the mpy of Electricity in Lincoln) invite applications for the appointment of 
ELE ICAL ENGINEER. 

Candidates must have had previous experience in a similar appointment with a 
Company or Corporation supplying electricity under Parliamentary powers and be 
competent to design and supervise the construction of the generating station, plant, 
mac 7 5 cables and appliances necessary to generate and supply electricity for 
public and private lighting on the low tension direct current system. The Engineer 
appointed will be requ to devote his whole time to the service of the Corporation. 

The salary will be at the rate of £800 per annum. 

Particulars of Duties, &c., and Forms upon which applications must be made may 
be obtained from the undersigned, to whom 5 (endorsed Electrical 
Engineer ") must be sent not later than Saturday, the 6th day of June, 1896. 


Can ng members of the Council will disqualify a candídate. 
St. Peter's Churchyard, H. K. HEBB, 
Silver-street, Lincoln, Clerk of the Urban Sanitary Authority and 
18th May, 1896. Deputy Town Clerk. 


OUNTY BOROUGH OF SALFORD. 
MUNICIPAL TECHNICAL INSTITUTE. 
The following APPOINTMENTS are about to be made, viz. :— 
CHIEF LECTURER in CHEMISTRY, salary £200. 
CHIEF LECTURER in DYEING, salary £150. 
ART MASTER, salary £220. 
Forms of application and particulars of duties may be obtained upon application 
to the SECRETARY at the Institute, Peel Park, Salford. 


By order, 
SAML. BROWN, Town Clerk. 


Town Hall, Salford, 6th May, 1896. 
OUNTY BOROUGH OF SALFORD. 


MUNICIPAL TECHNICAL INSTITUTE. 

WANTED an INSTRUMENT MAKER, wages £2 per week. forms of applica- 
tion and particulars of duties, &c., may be obtained from the SECRETARY at the 
Institute, Peel Park, Salford. By order, 

SAML. BROWN, Town Clerk. 

Town Hall, Salford, May 6, 1896, 


N ORTHERN POLYTECHNIC INSTITUTE. 

THE GOVERNORS invite APPLICATIONS for the appointment of HEAD of the 
DEPARTMENT of PHYSICS and ELECTRICAL ENGINEERING; commencing 
salary £250 per annum. 

The appointment will date from September 29th, 1896, but the candidate 
appointed will be expected in the meantime to consult with the Principal as to the 
equipment and organisation of the Department. 

Conditions of appointment, and forms of application, may be obtained from the 
Secretary, at the Institute, Holloway-road, London, N. 

Applications, accompanied by copies of r-cent testimonials and the names of 


three referees, to be sent in to the PRINCIPAL, not later than June 1st, 1896. 
E. GRIFFITHS, Secretary. 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 

note we have a number of First-Class ELECTRICAL MEN upon our Books. 

Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 


Address, CHAS. RICHARDSON and CO., Engineers’ 
London, WC — — — í i > — — 
ARTNERSHIPS.— ELECTRICAL ENGINEERS and 

others WANTING PARTNERS, or leery to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeking Investments can obtain personall 


y 
(or through their solicitors) particulars of bona-fide OPENINGS, Strictest confidence 
observed.—Address, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 


DOULTON «CO., 


MANUFACTURERS OF 


LUMBAGO  f*RUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 

Gold, Silver, &c. 


Bureau. 842, Strand, 


Depots : 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS. 


LAMBETH, LONDON, S.E. 
0 
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SITUATIONS VACANT AND WANTED. Сг. 8vo, Cloth. Price 6s. net. 


RAUGHTSMAN (junior WANTED, accustomed to HANDY GUIDE 10 PATENT [ AW 
prepating Engineering Drawings for re-production by photo process, state 


age, qualificat.ons, experience, and salary required to :—‘‘ PRESS," Electrician Office, 


1, 2 and 8, Salisbury-court, Fleet-street, Londou. 
LECTRICAL ENGINEER, seeks re-engagement, used to AND PRACTICE. 


practical work, estimating, testing, superintending; nine years with leading 

и afar » N DD "lec "4*1. ( e S: i 7. " ot. 9 

en MO class references.— No. 2206, Electrician Office, Salisbury-court, Fleet- | By G. F. EMERY, LL.M., of the Inner Temple, Barrister-at-Law. 

MPROVER WANTED, for small accumulator department | The learned author of this volume has compressed within the limits of some 

in large works, Surrey, one with experience in charging accumulators preferred. m pages E the ery and 8 relating to patents, commendable alike from 
State terms by letter only. —'* D," 8, Delahay-street, Westminster. = * F Re ы р у ane Te cana, ta ati ae festa ra ‘a 

FE — кы = 3 = : Mr. G. F. Emery, г Te х eady favourably known as the 

r HE firm of M. FABIUS HENRION, of Nancy, being author of concise legal textbooks. . . . The book is well conceived and carefully 


about to erect at Pagny-sur-Moselle new and extensive works for the con- executed. Manchester Guardian. | ; 
struction of electrical dynamo machines, require a capable CHIEF ENGINEER. It is clearly and concisely written and seems to contain all information that is 
Also a good ENGINEER familiar with the preparation of estimates. of practical value as to obtaining a patent. Lato Times. 


WANTED, and FOR SALE. _ EFFINGHAM WILSON, Royal Exchange, Е.С. 


ANTED.—1 B.H.P. MOTOR, 100 volts. State if new, я = ———Ó—ÓÓÓM—M—à 
or condition, price, all particulurs.—No. 2,207, Electrician Office, Salisbury- B А i 1 J E CAPE ASBE STO S 
court, Fleet-street, E.C. 


AAJ ANTED, LAMP TOPS with Platinum, Scrap Platinum, | MILLBOARD. 


Ko. — VDRY and C0.. 958, Ferndale-road, Brixton. S. W. 
T2 PUREST, STRONCEST, LICHTEST AND THE CHEAPEST MILLBOARD. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 
25 Lighter than Canadian Millboard and of much greater 
/о tensile strength, 


prices given by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 
Samples sufficient for testing sent free on application to 


us THE CAPE ASBESTOS CO., L” 


"OR SALE CHEAP.—Quantity of new and second-hand 
8, MINORIES, LONDON, E.C., 


TELEGRAPH and ELECTRICAL APPARATUS, including Wheatstone 
perforators, keys, sounders, lineman's galvos., also pair floating compasses in oak 

MINE OWNERS, and MANUFACTURERS of All Descriptions of ASBESTOS COODS 
in BLUE (Cape) and WHITE (Canadian) ASBESTOS. 


cases, aud small medical coil. —1, Talma-road, Brixton, S.W. | 
ORSELESS CARRIAGES.—Messrs. E. Н. CADIOT & 

GIVE BLUE ASBESTOS А TRIAL. 

HOLDEN-D’ARSONVAL 


CO.. 12, Rue St. Georges. Paris, solicit correspondence on the subject of 


Horseless Carriages, and are buyers of SMALL OIL EN GINES, from } to 4-H.P. 
2 * As supplied in considerable 


A CCUMULATOR CHARGING.—C. H. CATHCART 

and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E.C. (Telephone No. 65,266.) 


Orry “AND GUILDS OF LONDON INSTITUTE, 


SESSION 1896-97. 


numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute's Colleges commence in October, and cover a period of two to 
three years. The MATRICULATION EXAMINATION of the Central Technical 


College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(Exhibition-road, S. W.), a College for Higher Technical Instruction for Students not 
under 16 years of age preparing to become Civil, Mechanical or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. 

THE MATRICULATION EXAMINATION will be held on September 21st to 24th, 
and the new Session will commence on October 1st. 

Professors :—O. Henrici, LL.D., F.R.S. (Mathematics); W. C. Unwin, F.R.S. 
M. I. C. E. (Civil and Mechanical Engineering); W. E. Ayrton, F.R.S. (Physics and 
Electrical Engineering); Н. E. Armstrong, Ph. D., F.R.S. (Chemistry). 

CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(Leonard-street, City-road, Е.С.). The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for Students not under 14 years of age, preparing to 
enter Mechanical or Electrical Engineering and Chemical Industries. 

THE ENTRANCE EXAMINATION will be held on September 22nd, and the new 


Session will commence on October 6th. 
Professors :—S, P. Thompson, D.Sc., F.R.S. (Electrical Engineering); J. Perry, 


D.Sc., F. R. S. (Mechanical Engineering); R. Meldola, F.R.S. (Chemistry). T id 
JOHN WATNEY, Hon. Secretary. ——— ЕА д 


City and Guilds of London Institute, | — 
Gresham College, Basinghall-street, E. C. UNAFFECTED sy VIBRATION. 
з Manufacturer of LE 10 0. 55 0 0. 24 0 0. 
ELECTRICAL АМО PHYSIGAL MM PE 


MANUFACTURER, 
us, uation tasen, too. | d. PET KIN, 56, Red Lion St., CLERKENWELL, E. c. 


CATALOGUES FREE. 


— —Óá—HÓ QM 
— 


Sensitive. 
Portable. 
Dead Beat. 


THE LATEST AND BEST 


-NON-SPILLING" POCKET ACCUMULATOR, 


Patent. 
R 


PORTABLE ACCUMULATORS) Roentyen 
“ Cosmos" Primary Batteries’ ^ Protograpny. 


Absolutely Constant for hours at High Rate of Discharge, 


APPLY— 


The Bristol Safety Lamp Works, . en victoria st. 
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SINGLE CARBON 


j ТЕГЕСЕ S. 


IT 15 WORTH YOUR WHILE TO BUY DIRECT. 


THE RELIANCE LUBRICATING OIL co. BRITISH ELECTRIC TRACTION (PIONEER) CO., 


SUPPLY ON APPROVAL LIMITED 


PURE HYDRO-CARBON NON-CORROSIVE LUBRICANTS 1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 


" ^ Chairman—Sir CHARLES RIVERS WILSON, G.C.M.G., С.В. 
(which, through their superiority, have the Largest Sale in the World), viz., This Company has been formed to DEVELOP ELECTRIC TRACTION in the 


Engine, 111d. ; Cylinder, 11id.; Machinery, 11}d.; Spindle, 81d. ; Gas d elsewh t h ding to 
ngine, 1s. 6d. ; and Dynamo Oils, is. 6d, per Gall., carriage paid. lapse ait pe bach Tooele. N Sao MO алаг oos 


Also Solid and Liquid Lubricants for all other purposes. Address communications to _E. GARCKE, Managing Director 


RELIANCE LU BRICAT ING OIL COM РАНА» IJ TO EMPLOYERS, COMPANY DIRECTORS, c. 
Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF & GLASGOW. THE LAW GUARANTEE & TRUST SOGIETY 


_ Telegrams: “Bubastral, London.” 


= LIMITED, 
GUARANTEES FIDELITY. 
If You Wan f to Buy 3 Hir e or Soll Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &c. 
ENGINES, BOILERS, OR ANY KIND OF MACHINERY, | MORTGAGE, DEBENTURE, LICENSES AND CONTINGENUY INSURANCE: 
SEND SIX STAMPS FOR Head Office: 4 49, CHANCERY LANE, LO LONDON, , W.C. 

к= С. W. TREACHER & CO. 

MONTHLY MACHINERY REGISTER (Late F. C. ALLSOP & CO), 
J| 165, Queen Victoria Street, London, E.C. 

Newport, Mon., Manufacturing Electricians. 


THE BEST MEDIUM. 


The Largest Stoek of Miscellaneous Maehinery in the ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRADE. 
Kingdom, Ready for Prompt Delivery. ELECTRIC LIGHT, TELEPHONE, and “ELL CATALOGUES, 6d. post free. 


| | | Y 
| | By GISBERT KAPP, C.E., Member of the Institution of Civil Engineers, | 
Member of the Institution of Electrical Engineers. 


ELECTRIC TRANSMISSION OF EXERGY, 


AND ITS TRANSFORMATION, SUB-DIVISION, AND DISTRIBUTIUN. 
A Practical Handbook. Fourth Edition, mostly re-written. 455 pp. xii. pp. With 166 Illustrations. Crown gyo 10s. 6d. 
„ The work haa been brought up to date, both as regards theory and practice. 


„This book is one which iut of necessity be found in the hands of every one who desires to become acquainted with the best and latest 
information on the subject.”— Electrical Engineer. 
“Тһе book is an excellent one in every way, and will, we imagine, long be regarded as the standard treatise on the electrical 
transmission of energy. —Mechunical World. 
„Although, therefore, the book will be of greater interest to the trained specialist, it has an intrinsic value for the average 
manufacturer who is willing to give a little study to the subject. - Textile Recorder. 
„Is one of the most generally useful books to the electrical engineer which has been published "— / industries and Iron. 


London: WIIITTAIKER & CO., Paternoster square. 
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A SOUND PROGRESSIVE INDUSTRIAL BRITISH ENTERPRISE. 


An Electric Omnibus, designed by Mr. Ward, has run upwards of 5,000 miles on the London streets, through the 
most crowded traffic, with complete success; and has proved as noiseless as a horse carriage fitted with 


pneumatic tyres. 


The system is alike free from the heat and disadvantage of steam for street traffic, and from the vibration and smell 


of oil engine carriages. 


*9999999099999999999999 — 


THE 


LONDON ELECTRIC OMNIBUS CO., 


LIMITED. 
(WARD'S SYSTEM) 


CAPITAL - - 


- - £250,000, 


DIVIDED INTO 250,000 SHARES OF £1 EACH. 


ISSUE OF 170,000 SHARES, 


PAYABLE AS FOLLOWS:—ss. per Share on Application; 5s. per Share on Allotment; and the balance 
as may be required, in Instalments of not exceeding 2s. 6d. per Share, at intervals of not less than 


One Month. 


Phe entire Purchase Money, except £20,000, will be taken in Shares which will not particigate 
in dividends until after sufficient profits have been earned to pay, in any one year,.a 
dividend of 7 per cent. upon the remainder of the Shares. 


| DIRECTORS. 
Major 8. FLOOD PAGE, M.I.E.E.,.Director Edison and Swan United Electric Light 


mpany. 
THOS. SUTTON FLACK, Esq., Flack Bros., 2, Royal Exchange-buildings, Е.С. 
HENRY FOX. Esq., Fox and Thick 32, Vi : „8. W. 
W. MARSHALL is cknesse, 32, | co street 
8 


Colonel WILSON, Chairman of the Forth and Clyde Railway Company, and Director 
Merry and Cunningham, Iron Masters. 
RADCLIFFE WARD, Ed., Trafalgar-buildings, Northumberland - avenue, W.C. 


Consulting Electrical Engineer. 

CHARLES E. SPAGNOLETII, M.I.C.E., Past Pres. of Inst. Electrical Engineers, 
Consulting Engineer Great Western Railway,] Metropolitan Ratiway, and Con- 
sulting Electrical Engineer City and South Londoa Blectric Railway during 
construction. 

Bankers. 
GLYN, MILLS, CURRIE & CO., 67, Lombard-street, E.C. 


ABRIDGED PROSPECTUS. 


In the year 1888, a Syndicate was formed for the purpose of thoroughly testing 
Mr. Radcliffe Ward's System of Electric Street Traction, and after years of successful 
Investigation and experimental work, it has been decided to form a Company 
with Working Capital adequate to the introduction of the system in London and 
elsewhere. 


A highly satisfactory report has just been received by the Directors on the novelty, 
validity, and utility of the Patents, made by Mr. John Imray, the well-known Patent 
expert of the firm of Messrs. Abel and Imray. 

This Company has obtained the exclusive licence for Omnibuses and Stage 
Carriages generally, as well as Cabs, in England. The estimate of the financial 
results that will attend its adoption have been arrived at after careful calculation 
and investigation. 

Numerous runs have been made under the most arduous conditions as to snow, 
greasy mud, &c., which have completely attested the capabilities of Electricity 
under adverse conditions. Minute measurements have been made of the electric 
power needed under every condition, and full data as to all the requirements of 
such a vehicle for the first time obtained. 

The result ís the system now introduced to the public. 

Without going into scientific detail, it may be shortly explained that one of the 
features of the Ward system enables an Electric Car to start or run up hill without 
increase in the rate of discharge of the electric current from the Accumulators, 
hitherto a cause of enormous expense and waste In working Accumulator traction. 
That result is obtained in an extremely efficient way, operated by the Omnibus 
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driver without any additional complication.—a most important feature where the 
driver himeelf steers his vehicle through the traffic. 

Mr. Ward's great and unique experience in this branch of engineering gives 
him an exceptionally advantageous position, and the Directors are satisfied that 
the system embodied in the patents is one which will ensure the success of his 
Company. 

The following figures, extracted from the Balance-sheet of the London General 
Omnibus Company, show the traction cost of 911 omnibuses for 6 months—10,698,359 
miles—the actual number of miles run. 


8. d. 
Horsekeeper's wages and yard expenses ............. / 42.507 14 7 
Horse stock, less sales and carca ges . . . 48,826 10 3 
Maintenance. 

z аа оао e RN iU . 119,016 0 6 
Bedding, shoeing, and Veterinary service ........... . 14,804 17 9 
General. 

Harness, stable expenses, &c. ........... ПУРРА 12,209 14 10 

Total vere TT CV £287 ,224 17 11 


Dividing £287,224. 178. 11d. by 10,693,359 miles, equals 5-32 pence per omnibus per 
mile, 

This is exclusive of drivers and conductors, оћсе expenses, and general admie 
nistration. 
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THE LONDON ELECTRIC OMNIBUS COMPANY, LIMITED.— Continued. 


The following figures are based on the actual results obtained during the running | immediately after allotment in building the Ward Omniluses, so as to be ready for 


-f the electric omnibus 5,000 miles through the traffic of London streets. traffic as soon as the Act is passed. 
The Directors, while perfectly free to use the best Accumulator to be obtained in 


COST OF RUNNING 911 ELECTRIC OMNIBUSES FOR SIX MONTHS—18,264,160 MILES. 

£ s. d. the open market, have secured on favourable terms for this Company the use of a 
Fuel, Oil, and Stores . 24,688 8 9 new Electric Accumulator the size and weight of which are considerably less than 
Motive Power, wages, engine-drivers, stokers, &. . 0,082 1 7 those hitherto in ordinary use, without any sacrifice of effüciency ; whilst it has 

"Maintenance of Station plant, repairs, &c. .......... 14,003 15 6 other additional advantages, such as reduced cost of manufacture. 
Maintenance of accumulators, motors, and gear...... 60,794 1 4 The following contracts have been entered into (1) dated the 19th May, 1599, 
‘Station superintendence ............................ 17,286 18 6 between Mr. Radcliffe Ward and the Company, under which the Company acquires 
Car sumdrles ........................ ...... ...... 11,897 4 9 an exclusive licence for England for the patente set out in the Schedule at the price 
Total £135.90] 9 10 of £100,000, of which £20,000 will be paid in cash, and the balance will be satisfied 
Pham CC rn EE a АНОН : in fully paid shares, which will not participate in dividends until after sufficient 


tage the 
Я { f the | Profits have been earned to рау, in any one year, а dividend of 7 per cent. upon 
A ape rege a aped nies am Анн Ne 8 Е remainder of the Shares; (2) dated the 19th May, 1896, and made between The Sola 


Electric Omnibus is that it runs a greater number of miles in the same working i 

hours), equals 2°44 pence per Omnibus per mile. 55 5 ng Company; granting them the sole monopoly for 
lusive of dri ductors, office expen and general admini- | 

F R penes i The Vendor under the former Contract, who is the promotor of the Company, has . 


Pi fixed the purchase money to be paid by the Company as above-mentioned, and agrees 
The published accounts of the London General Omnibus Company, from their | to pay all printing, advertising, and other preliminary expenses attending the incor- 
balance sheet of the 31st December, 1894, show an available profit for six months on poration and formation of the Company up to allotment. During his negotiations 
the running of 911 Onmibuses sufficient to pay £75 clear profit per bus per aunum. | for the formation of the Company Agreements have been entered into with various 
The saving effected by the Electric System is the difference between 5'32 pence | parties in connection therewith, and as to the above expenses and the issue of the 
per Omnibus per mile, cost of horse traction, and 2°44 pence per Omnibus per mile, | capital now offered, and with persons interested in the purchase money, to none of 
the cost of this Company's traction. Therefore, a saving is effected of 2:88 pence | which the Company isa party. Applicante for shares must be deemed to have had 
‘per Omnibus per mile on each Omnibus of the Company, irrespective of the number | notice of these agreements, and to have waived all right to any particulars thereof, 
of Omnibuses run. whether under Section 38 of the Companies Act, 1867, or otherwise. 
The working capital allowed for in this Compauy is sufficient to provide for 125 The Memorandum and Articles of Association, with copies of the above-mentioned 
Omnibuses, running 70,000 miles per week. Ignoring what may be called the | Contracts, may be seen at the offices of the Solicitors of the Company. 
ordinary profit of £75 per'bus per annum, as shown above, and taking only the Applications for Shares may be made on the accompanying form, and forwarded 
saving, the 2°88 pence multiplied by 70,000 miles per week, multiplied again by 52 to the Bankers of the Company with the amount of the deposit. If no allotment is 
weeks, equals £43,680, sufficient to pay a handsome dividend on the Company's Made, the deposit will be returned in full, and where the number of shares allotted 
capital ot £250,000. is less than that applied for, the balance will be applied towards the payment due 
The dividend-earning prospects of this Company are enhanced by the fact that it on allotment, and any excess returned to the applicant. 
is intended to form subsidiary companies for provincial towns, in which this, asthe | «c William Marshall and Mr. Radcliffe Ward, Directors of the Company, are 
parent company for England, will retain valuable interests. tha Vendcra 
The President of the Local Government Board (the Rt. Hon. H. Chaplin, M.P.) 
announced some time ago that the Government intended to bring in a Bill for 5 5 : 1 к „ e кош ше 
removing the existing restrictions for the ranning of Horseless Vehicles on the ' , d 2 
roads and streets. This has now been done, The Company will set to work London, 19th May, 1896. 


————— —— 2. 
—————— MM —— 
— НЦ 


REPORT ON THE SYSTEM OF THE 


LONDON ELECTRIC OMNIBUS COMPANY, LIMITED, 


By CHARLES E. SPAGNOLETTI, Esq., M.I.C.E., 


Past Pres. Inst. Electrical Engineers; Consulting Engineer to the Great Western Railway, Metropolitan Railway; and Consulting Eleetrical 
Engineer, City and South London Electric Railway during construction. 


To the Directors of yan ae up less space, can turn ia less space, and can be stopped and started very 
z quickly. 
THE LONDON ELECTRIC OMNIBUS COMPANY, LIMITED, There will be less pollution in the streets, which in hot weather are at times most 
(WARD'S SYSTEM). offensive owing to vapour and dust, and I believe are responsible for much sickness. 
GENTLEMEN, They will avoid the cruel strain put on horses in starting vehicles to which they are 


attached, particularly on wood and asphalt pavements when wetted by rain or 
There can be no doubt that the next few years will bring about a total change | watering, aod the rapid introduction of such a system is very greatly to be desired. 
in the system and means of conveyance at present in use, and electricity will play | The less the number of horses, the greater will be the mitigation of the present 
а one rt in this change. There is no science in which improvements | evil. 
have been so rapidly developed as in that of electricity, and the continued advances I find that Mr. Ward's recent improvements include details which, in my 
now being made tend to cheapen and, in every possible way, extend its use. opinion, will greatly add to the comfort of passengers, economy in the cost of main- 
It has already shown its commercial азары for traction purposes іп Elec- | taining the vehicles, and to the life of the Accumulators used for such purposes. 
trical Tramways and Electrical Railways, and the extension of these now being made The system of gearing the motors to the axles I believe is novel, and will prove 
is an additional proof of its value for such purposes. e ficient and economical. 
conde iere d eren prone ot of RU PAAR Vout Company: There cat be o di 5855 Е. шау асе . 3 I have been induced to accept the position of Con- 
t . о t n lectric А 
that for street traffic, Electricity possesses many and great advantages over other то al the ‘undertaking. . ,:08 strongly, beleve 10 the Те 


s. It is free from smell of oil vapour, heat and explosions ; is silent, clean, I am, yours, &c. 
and easily worked and controlled. (Signed) 
Horte less Vehicles on this system will afford groat advantages, inasmuch as they London, 16th May, 1896. | | CHARLES E. SPAGNOLETTI. 
This Form may to cut out and -sont entire to mpany's Bankers, Messrs. Glyn, Mills, Currie and Co. with cheque for the 


amount of the deposit, 


THE LONDON ELECTRIC OMNIBUS COMPANY, LIMITED. 


CAPITAL — — — = — — 4250, 000. 
Divided into 250, 000 Shares of £1 each. 


W ISSUE OF 170,000 SHARES OF £1 EACH. 
FORM OF APPLICATION FOR SHARES. 
To the Directors of THE LONDON ELECTRIC OMNIBUS COMPANY, LIMITED. 
siii Tie Lardon Kiste Omnis Cennen ̃ ⁵œD:ñ ß ß ̃ cu M d 
or any less number that you may allot to me, upon the terms of the Prospectus, dated tll e.. 1896, and subject to the 


Memorandum and Articles of Association of the Company, and to the subsequent instalments when due; and I authorise you to place iny " 
bhe Register of Members in respect of the Shares allotted to me. т" = : ; Уи 
, оа МОЕ mm ачы а MM 
CE K dd ( 


Profession or Deseriptioa .. 0 ce. sess PU .. . . 
Date њо 9,990999» uo 9098509 „% 869 %%% ‚ eneee «ө. „ „„ 59 . . 1396. 
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CONNOLLY BROTH 


Blackley, MANCHESTER, 


ORDERS EXECUTED FROM STOCK. 


_ gPRITCHETT 


LONDON. 


have been in constant use ever since. 


continne to do their work satisfactorily. 


and this we consider you have done.” 


Use “Blackley Tape" 


aya d WAG r 


Sole Manufacturers, ze 
R 
INSULATED WIRE and CABLE MAKERS. 


Telephone No 2361 Telegraphic Addres : ''Connollys Blackley." 


“The normal maximum output was stated to be 250 
amperes per cell, that is, pearly 18 amperes per positive 
plate nine inches square, but we sometimes discharge 
them for short periods at three times this rate, so that 
each positive plate gives 54 amperes ; indeed, they are 
occasionally deliberately short-circuited. Up to the 
present time no repairs have been needed, and they 


Mou agreed to supply us with Cells which could be 
practically short-circuited without undue deterioration, 


ror тн * EFFICIENT ” 
PROTECTION 


Der ms 
NS VN EN NR "z 

N ° “4! 
» ` Paw = 


of Insulated 
Wire Joints. 


Does not Stick to or 
Dirty the Fingers. 


No Solution 


W * 
LONDON AGENCY: C. F. QUICHE, 72, Finsbury Pawement, E.C. Required. 


ACCUMULATORS 


PLANTÉ TYPE. 


From the ELECTRICAL STANDARDIZING INSTITUTION, 


From Messrs. F. H. ROYCE & C0., Ltd,, 


TWO MANCHESTER. 


“The Cells we use for standardising purposes were 
supplied to us by you:selves in September, 1892, and 


“ We have very great pleasure in testi- 


RECENT fying to the excellence of your Accumu- 
lators. We have, during the last few 


ears, purchased a very considerable 


y 
TESTIMONIALS. ушу» considered’ them, as we do now, 


the best in the market owing to the 
very great mechanical strength and 
large surface of the plates. 


Price Lists and If it would be of service to you at 
Trade Terms any time, we have no doubt we could 


get many of our customers using these 


on Application. Accumulators to give equally strong 


timony as to their excellent features." 


PRITCHETTS & GOLD, 31, Soho Sq., LONDON, W. 


M Plate 560 Amp-hourCellin . Agents for Great Messrs VENNER & SILLAR, 10, Delahay Street, WESTMINSTER. 


| Brompton 4 Go. Sed. 


Important Announcement 


See 


оп page vi. 


DAVEY, РАХМА МАМ CO., 


EIN GINEIZIES, COLCHEIS TEE. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, Е.С. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


sur: Steady Running Engines for Electric Lighting. 
Е 


CATALOGUES, nis 
d " 7 "Hen , 2 ` 
PRICE LISTS, ESTIMATES, | 47% 2 A A 


PHOTOS, &c. 


POST FREE. 


— "Án 


Improved Portable | 8 


40 to 1,000 Н.Р. 


team Engine, with Dynamo attached, forming 
a portable electric light plant. Single cylinder 4 to 12 h. p.; doubl, 
cylinder. 8 to 25 h.p. ; compound, 8 to 80 h.p. nominal. 


TELEGRAPHIC ADDRESS: i 


"PAXMAN COLCHESTER.” 


Horizontal High Pressure Coupled 
Engine. 12 to 1,000 H P 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


No. 940. [von XxXvu.] 


FRIDAY, MAY 22, 1896. 


PricE SIXPENCE. 


NOTES. 


As we go to press the announcement reaches us that a 
Special General Meeting of the members only of the Institu- 
tion of Electrical Engineers will be held on Friday next, the 
29th inst., at 4 p.m., at the offices of the Institution. This 
meeting has been summoned ““ for the purpose of considering 
and, if approved, passing resolutions altering the regulations 
contained in the Articles of Association of the Institution (in 
order that such resolutions, if confirmed by a subsequent 
meeting, may become Special Resolutions)" А copy of the 
proposed resolutions is before us, and we hope to publish 
these in our next issue. 


Durine the past week the investing public has been asked 
to subscribe to two concerns, with an aggregate authorised 
capital of £1,000,000 sterling, the objects of both being the 
promotion of the mechanically and electrically propelled 
vehicle industry. The larger of these concerns, calling 
itself ** The Great Horseless Carriage Company," has a capital 
of £750,000, of which one-third is for working capital; 
while the smaller, styled **The London Electric Omnibus 
Company," contemplates an issue of 170,000 shares, the 
vendor patentee, Mr. Клрсілғғе Warp, receiving £100,000, of 
which £20,000 only is in cash, for the sale of his rights in the 
electric omnibus he has been pioneering. There is an unmis- 
takable inclination on the part of investors, at the present 
moment, to put their money in large, not to say altogether huge, 
amounts into concerns relating to the manufacture of cycles and 
other horseless vehicles, and it would not surprise us to hear 
that either or both of these two concerns had been able to go to 
allotment. At the same time it will probably occur to those 
who are acquainted with the present development of horseless 
carriage traffic, that the Bill rendering such traffic legal in 
public thoroughfares has not yet become law; and, further, 
that it would be extremely curious and inexplicable if electric 
accumulator omnibuses running on ordinary roads could be 
made to pay, while electric accumulator cars running on 
tramrails apparently cannot. It naturally strikes us as being 
easier to make a success of any system of mechanical traction 
on the smooth track of a tramway than on the uncertain and 
more difficult common road. But, the commercially suc- 


cessful accumulator tramcar—where is it ? 
— — 
-CoxNsIDERABLE interest attaches to the statement of accounts 


f the Belfast electric supply concern, just published for 


the year ended December 81, 1895. In a recent issue we 
announced that the Belfast municipal authorities had decided 
not to proceed with their original scheme of building a number 
of gas engine sub-stations, fed from the municipal gas works, 
but were about to erect a large steam station; and we 
remarked that the absence of particulars as to the working 
expenses of the Belfast system prevented us from drawing any 
final conclusions about the matter. Now, however, we are in 
possession of data which makes possible an accurate com- 
parison between the gas-driven station and other stations. 


—— 


A total of 95,126 units have been generated, with a total 


consumption of 4,454,667 cubic ft. of fuel gas from the town 
mains, or 46:8 cubic ft. per unit generated. The price paid 
for gas was 2s. 3d. per 1,000 cubic ft., or 1:264. per unit 
generated. Of the total amount generated in the year, 82,197 
units have been sold during the hours when the charge has been 
7d. per unit, and 574 units in the time when 4d. per unit was 
charged. The units sold, therefore, have amounted to 87 per 
cent.; and if we deduct from the remainder the 3,822 units 
used on the works for lighting, starting the engines, &c., the 
residue represents a loss of only 9 per cent. of the total 
energy generated. The energy wasted in the batteries has 


been 6,304 units, and in the mains 2,229 units, figures which . 


correspond respectively to 6:7 per cent. and 2:8 per cent. of 
the total generated. Accordingly, the consumption of fuel 
gas per unit sold has been 58:7 cubic ft., the cost of which 
has been 1:45d. 


eu — 


Ir has been alleged against gas engines that their con- 
sumption of lubricating oil is a more serious item than with 
steam engines of equal size. The total cost of lubricating oil, 
waste, circulating water and stores, at Belfast, has been 
£80. 4s. 8d., or 0:202d. per unit generated, or 0:232d. per 
unit sold. It cannot be alleged that either of these figures is 
Higher figures are often reached in steam-driven 
stations. In fact, the total generating expenses have not 
exceeded 2-82d. per unit generated, or 8:21d. per unit sold, 
figures which are not unreasonably large for a station of the 
size of that at Belfast. Finally, as regards a compurison of 
capital costs of generating machinery, the Belfast generating 
plant cost £15. 7s. per kilowatt, ог 13s. 11d. per 8 ср. lamp 
capacity. These figures are well below the average, and tend 
to show that the capital cost of a gas-driven station need not 
exceed that of one of equal capacity driven by steam. 


excessive. 


104 
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One practical result, if not more than one, has followed the 
reading of Capt. Н. Клі, Saxkzv's Paper on The Thermal 
Efficiency of Steam Engines," a short abstract of which 
appeared in Zhe Electrician, Vol. XXXVI., р. 796, for the 
Council of the Institution of Civil Engineers has appointed 
а committee, to consider the question of arriving at a 
definition of a standard or standards of thermal efficiency for 
steam engines. This committee will include Capt. Sankey, 
together with Profs. А. B. W. Kennepy, T. H. Beans, J. A. 
Ехо, and Messrs. Bryan Donkin, MAcrARLANE Gray, M. 
Lonerwwcr and W. Н. Maw. Modern steam-engine theorists 
have on several occasions evinced dissatisfaction with the old- 
fashioned standard of efficiency afforded by the Carnot 
cycle. And even the less ancient cycle used by CLAusrus 
in his steam engine researches has been voted unsuited 
to modern requirements. It will be remembered that the 
main purpose Capt. Sankey had in view, in bringing his Paper 
before the Civil Engineers, was to present for discussion an 
ingenious modification of the Clausius standard, which would 
answer the purpose of the practical theorist, if we may coin 
the phrase. Doubtless our readers will also remember that 
in his recent “ James Forrest" lecture, which we reprinted 
and commented upon last week, Prof. Kennepy stated that 
he does not in the least share that great objection to the 
Carnot cycle which I know fills the breasts of some of my 
friends." We may look upon Prof. KENNEDY as filling his 
place on the committee as counsel for Слвмот and the status 


quo ante. 


Tux first and most obvious thing which any committee 
would have to do that set itself to evolve a standard of steam- 
engine efficiency, would be to decide which are the unavoid- 
able and which the merely contingent or avoidable losses 
in the steam engine. A list might be drawn up of all the 
items of possible loss of energy in steam engines, and these 
Bhould be classified under the two heads indicated. Whatever 
mechanism, imaginary or real, was selected for the standard 
engine, it should comply with the condition that it should 
divide between the avoidable and the unavoidable losses. 
When, indeed, we are comparing any heat engine with a non- 
heat engine, it is quite fair to debit the former with the 
unavoidable as well as the avoidable losses. But when it is a 
case of comparing steam engines, or any other kind of heat 
engines, among themselves, a standard may reasonably be 
selected that will hold a just balance between what is actually 
done and what might really and actually have been done. 
The inevitably necessary losses in such a case should be put 
out of court. 


Tue Paper on “Steel Steam Pipes and Fittings," which 
was read by Mr. SAxvEL McCartuy before the Institution 
оў Mechanical Engineers at the beginning of this month, and 
which we commence to reprint this week, is in many ways 
interesting to electrical engineers. To begin with, it gives 
some account of the Benardos process of electric welding 
as applied to the welding of steam flanges, joints, &c. 
Several electric supply stations in this country are fitted 
with steam and exhaust mains which have been welded at 
the flanges and joints in this manner. The author of the 


Paper, who is connected with the electric welding depart- 
ment at Messrs. Luoyp and LLOVD's works, brings a great 
deal of technical experience in this matter to bear upon 
his subject. But, apart from the electrical side of this Paper, 
there is much useful information regarding the use of steam 
pipes that should be welcomed by central station engineers. 
Some of the most serious difficulties in practice arise from the 
faulty and uneconomical design or the unskilful use of steam 
mains. It is only quite recently that at a meeting of the 
Northern Society of Electrical Engineers several central 
station engineers complained that it was impossible to shut 
down their steam mains in the daytime, since the joints failed 
when steam was turned on if they did so. The practice of 
keeping the entire system of mains under steam all day long 
is a terribly expensive evil. 1t may be a necessary evil at the 
present time, but it may be well to take to heart the advice of 
Mr. Fawcus, to learn as quickly as possible how to be able to 
shut down the steam mains daily without risk. There is a 
fortune for the inventor of a pipe joint that will withstand the 
great stresses arising from the change in temperature. 

To return to electric welding. The practice adopted by 
Messrs. Luoyp and Lrovp and, we infer from the Paper, by 
other pipe makers, is to gas or roll weld the longitudinal 
seams, and to use the electric process only for the flanges 
and circumferential joints. Electric welding is too expensive 
for the seams, we are told, though it is not too costly to 
enable it to compete with other processes as regards the other 
work. This limitation is to be regretted, since it entails the 
use of two or even three different kinds of welding apparatus at 
the same works. Nor do we believe that the limitation arises 
from anything but a failure to properly adapt the electric 
process to the different kind of operation which longitudinal 
seam welding entails. It can hardly be that there are such 
inherent difficulties in electric seam welding that competition 
with gas welding is altogether out of the question. When 
effectively done, electric welding makes a joint which is as 
tough, elastic and strong as the solid metal, and should place 
tubes on an equal footing with the excellent, though rather 
costly, seamless tubes so much admired by Mr. Prarr. 


— 


No one will grudge the birthday honours bestowed upon so 
distinguished an explorer as Sir CLEMENTS MARKHAM, so accom- 
plished an educationist as Sir Josuva FrrcH, or so renowned an 
astronomer as Sir Davip GIL; their names illuminate the 
otherwise dreary list of politicians, colonial judges and heroes 
(military or naval) who figure along with the successful con- 
tractor and the plodding civil servant. But where are the 
honours bestowed either on art or on science? We have lately 
seen honours and decorations—including the dignity of baron 
—bestowed upon Prof. RówTrcEN. Let us rejoice at the 
enlightenment of foreign governments. But why does our 
own British Government ignore the merits of the man with- 
out whom RówreEN would never have made his discovery? 
The inventor of the radiometer, the discoverer of thallium, 
the pioneer in spectroscopy, the patient investigator of the 
phenomena of high vacua— Mr. Crookes, has done more for 


science than most men of his generation. It is certainly 
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‘strange, too, that the inventor of the printing telegraph and 
-of the microphone, whose work has been recognised by so many 
foreign governments, should also remain without recognition 
‘in his native land. But prophets always were without 
-honour(s) in their own country. 


ne cD — een rE 


Sir John Pender.—Sir John Pender’s health continues to 
show some improvement. He was able to walk out, and also 
to take carriage exercise in the early part of this week. 


New Use for Carborundum.— It is reported that a new use 
for carborundum is found in the manufacture of filaments for 
incandescent lamps. 


A Large Gas Engine.—The Paris Otto Gas Engine Company, 
says the Gas World, i» getting a 1,000 н.р. gas engine ready 
for the next Exhibition (1900). Fuel gas will be used 


The Kelvin Jubilee.—Prof. Sir С. С. Stokes, Prof. A. К. 
-Forsytb, and Prof. J. J. Thomson are, says Nature, to represent 
Cambridge University at the celebration in Glasgow of Lord 
Kelvin's jubilee next month. 


The Wiring Question.—On Wednesday, May 27th, at 8 p.m., 
Mr. Frederick Bathurst will lecture to the Electrical Trades 
‘Union at the Club Union Buildings, Clerkenwell-road, E.C., on 
“The Wiring Question.” 


Obituary.— We have to announce the death, at the early age 
of 27 years, of William Horace Cadiot, son of Mr. E. Н. Cadiot, 
of Paris. Mr. Cadiot was electrical engineer at the electricity 
station of Jacmel (Hayti). 


The Toronto Meeting of the British Association.—The 
"Council of the British Association have rcsolved to nominate 
Sir John Evans, K.C.B., Treasurer of the Royal Society, for 
сак presidency at the meeting which will be held next year in 

oronto. 


The Dublin-Dalkey Tramway.—On Saturday last the electric 
tramway from Dublin to Dalkey was formally inaugurated. 
-Cars have been running over portions of this line for some time 
past. A full illustrated description of this interesting tramway 
system appeared in The Electrician, Vol. XXXVI., page 382. 


‘Cable Interruptions and Repair :— 
Date of Interruption Date of Repair. 
Puerto Plata—Martinique...... Dec. 19,1835 ... — 
Ceara- Maranham m pril 28, 1896 — 
San Thomé— Loanda ............ May 2, 1896 May 21, 1896. 
Monte Alegre—Santarem....... May 5, 1896 — 


Fatal Accident at Bedford Electric Supply Station.—On 
‘Friday last, at one of the sub-stations of the Bedford electric 
supply system, a young mechanic, while engaged in removing 
a fuse-box from a transformer, received a shock and was killed 
on the spot. Another labourer, who assisted, was also knocked 
down, but recovered shortly afterwards. The system employed 
at Bedford is high-tension alternate current at 2,000 volts, with 
trensformer sub-stations. At the inquest it was stated that a 
Board of Trade inquiry would be held. 


A Monster Belt.—What is stated to be the largest belt 
ever made in America is in process of manufacture at the 
Chicago Belting Company’s works. The dimensions of the 
completed belt are as follows :—Length, 150ft.; width, 7ft. ; 
weight, 30cwt.; thickness, fin. In its construction the 
selected portions of 450 oak-tanned hides, picked from over 
5,000 skins, were used. The destination of this belt is the 
engine room of the Louisiana Electric Light Company at New 
Orleans, where it will be attached to the 28fc. driving wheel of 
the great Allis-Corliss engine. 


Royal Society.—At the meeting of the Royal Society yester- 
day the following Papers were down for reading :—™ On the 
Cbanges Produced in Magnetised Iron and Steel by cooling the 
Temperature of Liquid Air,” by Prof. J. Dewar, F.R.S., and 
Dr. J. A. Fleming, F.R.S.; “Helium and Argon, Part III., 
Experiments which have yielded Negative Results," by Prof. 
Ramsay, F.R.S., and Dr. Collie, and “On the Amount of 
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Argon and Helium contained in the Gas from the Bath 
Springs," by Lord Rayleigh, Sec. R.S. 

Electric Lighting in Theatres.—The first of a series of three 
volumes has recently been issued of a work on Modern Opera 
Houses and Theatres,” by Edwin O. Sachs and E. A. E. 
Woodrow. This treatise comprises a large number of examples 
selected from European theatres, with reference to design and 
construction, and with supplementary sections dealing with 
the technique of theatre lighting, danger from fires and 
protective legislation. The first volume contains some hundred 
large and artistically-drawn plates, and the complete work will 
comprise 220 plates. The plans and detailed drawings are 
made to a uniform set of scales. 

Electrical Communication with Lighthouses.—In conse- 
quence of difficulties which are still encountered, in certain 
circumstances, in maintaining electrical communication with 
light vessels, the Royal Commission on Electrical Communica- 
tion with Lighthouses and Light Vessels have decided to post- 
pone publication of their final report. An interim report has 
just been issued, in which the Commissioners state that, so far 
as lighthouses are concerned, the cables laid on their reoom- 
mendation have worked satisfactorily, while as regards the 
cables to light vessels the results have been disappointing. 
Experiments are being undertaken to remove the causes of 
failure. 

Errata.—In Mr. Е. C. Raphael’s article on “ The Localisa- 
tion of Faults in Electric Mains," on page 71, column 2, line 10 
from the bottom, её seq., for “ the fault resistance of the negative 
main is 5,000 ohms, and that of the negative main is high in com- 
parison,” read "the fault resistance of the negative main is 
5,000 ohms, and that of the positive main is high in com- 
parison.“— In the report in our last issue of the Paper of The 
True Resistance of the Electric Aro,” read before the Physical 
Society by Messrs. Frith and Rodgers, and in column 2, 
line 42 from top, for “ between 75 and 0” read “ between 7:5 
and 0." Asa matter of fact, the critical frequency at which 
the resistance of the arc changes sign was stated by the 
authors to be, from à priori reasons, between 7:5 and O, and 
was actually found by them to be 1:8 ^u per second. 

The Ойу and South London Railway.—The Bill promoted 
to extend the time for the purchase of lands for the purposes 
of the City and South London Railway Act, 1893, and for the 
completion of the underground railway and other objects, came 
before a Select Committee of the House of Commons on Monday 
last. The main question before the Committee was the demo- 
lition of the Church of St. Mary Woolnoth, in King William- 
street, for the purpose of erecting a station. Mr. C. G. Mott, 
Chairman of the Company, said the church was not wanted. 
There were ten churches within a radius of 200 or 300 yards, 
two of them being actually in the same street as St. Mary's. 
Besides, St. Mary's had no congregation, and there were no 
peculiar associations connected with it. The Committee found 
the preamble of the Bill proved, subject to the insertion of a 
clause for the protection of St. Mary Woolnoth, and declaring 
that it shall be referred to the, arbitrator to take into con- 
sideration the additional liability which will devolve on the 
Company in consequence of giving up their present rights. 


Applied Electro-Chemistry.—Mr. Swinburne gave his fourth 
and last Cantor lecture on Monday last. The lecture was 
devoted to experiments on electric furnaces. Aluminium 
bronze was made before the audience by the Cowles process 
on а small scale. Calcium carbide was also made in a small 
furnace, and a little generator was shown giving off acetylene 
from the carbide and feeding a 40-candle burner. Furnaces 
were also shown in action reducing uranium oxide and fusing 
tungsten, which is an exceedingly refractory metal.  Zirconia 
and lime were melted in small quantities by maintaining a 
current through them. A piece of carbon pencil is used to 
start the experiment, and when it is burned off the heated 
oxide and hot air carry the current, of courae offering consider- 
able resistance and generating great heat. The manufacture 
of phosphorus in the lecture room by means of the Readman 
process would have been odorous if the room had not 
been already reeking with acetylene. The lectures will be 
published in the Society of Arts Journal during the summer. 
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Burn-Out of Mains at Oharing Oross.—We happened to 
pass along Northumberland.avenue on Monday morning last, 
at about 9.30, when we noticed smoke escaping from some of 
the mid-road and side manholes. A fire engine was on the 
spot, and it soon became evident that the electric light and 
other cables in the spacious subway beneath the centre of 
the road were on fire. There have been already, we under- 
stand, two fires of a non-electrical nature in that subway ; and, 
so far as we have been able to ascertain, there is nothing to 
show that the direct cause of Monday’s fire was electrical. 
Whatever the cause damage was done to, and temporary 
interruption caused in, the cables of the Metropolitan Electric 
Supply Company, the Charing Cross and Strand Electricity 
Supply Corporation, the Post Office telegraphs and the tele- 
graph wires of the District Messenger Company. There was 
no interruption of traffic, and the consequences of the outbreak 
were of a less serious nature than might have been expected 
from the smoke produced. 


Soda and Potash Works at Niagara.—It is announced in the 
American technical press that the Walton Ferguson Chemical 
Company’s plant at Niagara Falls will shortly be started. This 
plant is the latest one built on the land of the Niagara Falls 
Power Company. At present it consists of two buildings, one 
of which is 60 x 125ft., and the other 30 x 60ft. Both are two 
stories high and built of wood. This company will manufac- 
ture potash and soda electrically. All the electrical appliances, 
transformers, &c., will be located in the smaller building, while 
on the upper floor of the larger buildings will be placed the 
large porcelain-lined iron tanks designed to contain the crude 
material for the manufacture of potash and soda. These tanks 
will be about 100 in number. When the plant begins its work 
it will consume about 1,000 н.р. One ton a day will be the 
capacity of the present plant, and the rock salt for making soda 
will be obtained in Syracuse. From Germany will come the 
crude material for making potash. As yet the subway in which 
the cables carrying power to the aluminium and carborundum 
works have not been extended so far as the carbide or soda 
plants, but they soon will be, and until they are, the power 
will be conducted by cables carried above ground. 


Conversion of Emery into Corundum.— An electric process 
of converting emery into corundum by means of the alternate- 
current arc has recently been patented, says the Trade Journal 
Review. As heat, and not decomposition, is aimed at, con- 
tinuous currents would be unsuitable. The furnace is made of 
firebricks and stands on two bridges; the hollow underneath 
serves as receptacle for the fused mass, there being a small 
hole in the bottom of the furnace. This hole is covered with a 
glass plate. The electrodes (carbon rods) are approached to 
within lin. to 2in., the space between being packed with lumps 
of carbon. The emery, the finest dust, of little use otherwise, 
is mixed with powdered coal, the amount depending upon 
the iron oxide in the emery; for 25 per cent. of oxide 5 per 
cent. of carbon is reckoned. The coal is soon burned by the 
oxygen of the iron oxide and the arc forms. The inner mass 
begins to melt, the glass plate gives way and a stream of fused 
corundum flows out. The hard outer crust is then broken with 
iron rods, and new material thus fed to the arc. This addition 
stops the flow, which starts again after 10 or 15 minutes, The 
baseplate is strewn with fine emery powder to protect it from 
the intense heat of the fused mass. The resulting corundum 
is almost free of water, of which the emery contains about 
5 per cent. 


Convention of the Municipal Electrical Association.— The 
following arrangements have been made for the first annual 
convention of the Municipal Electrical Association, which is to 
be held in London on June 10th, lltb, and 12th. The 
meetings will be held at the Royal United Service Institution, 
Whitehall. At the first meeting Mr. Arthur Wright will read 
his presidential address on “ The Municipal Electrical Associa- 
tion and its Objects," and the following papers, by municipal 
electrical engineers, will be taken for discussion :—(1) “ Elec- 
tricity Supply at 220 Volts,” by A. S. Barnard, of Hull; 
(2) “ Alternating-Current Stations and High-Voltage Lamps,” 
by Harold W. Couzens, of Taunton; (3) “The Control by 
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Municipal Authorities of Consuming Devices and the Wiring. 
Connecting them to the Mains,” by C. H. Wordingham, of 
Manchester; (4) “ Electricity Works Records, by A. B. 
Mountain, of Huddersfield. At the second meeting the 
following Papers will be taken :—(1) “The Cost of Elec- 
tricity Supply," by Arthur Wright, of Brighton; (2) * Cable 
Specifications and Tests,” by Joseph A. Jeckell, of South 
Shields; (3) »The Organisation of an Electricity Works 
Staff,” by E. T. Ruthven-Murray, of Worcester. Mr. John 
Hesketh's Paper on “Electric Lighting and Traction” will 
be taken on the afternoon of the second day. At a. 
meeting to be held in Brighton on the afternoon of the third 
day of the session, a Paper on “ Extensions to Outlying 
Districts" will be read by A. H. Gibbings, of Bradford. 


Belgian Electrical Engineering.—At the meeting of the 
Institution of Junior Engineers, on Friday, May 8th, Notes 
on Belgian Electrical Engineering Practice” were read by Mr. 
A. Anstruther-Thomson and Mr. G. C. Allingham. The com- 
munication embodied particulars which had been collected by 
the authors during the Institution’s summer meeting of last 
year. Belgian electrical practice was difficult to define exactly. 
It was usual to associate English practice with high-speed 
engines, direct-coupled to dynamos or alternators, and Con- 
tinental with slow-speed engines driving multipolar dynamos ; 
no rigid distinction existed, however. Belgian practice seemed 
strongly influenced by both the foregoing characteristics, and 
was, therefore, extremely interesting as showing a variety of 
types, and affording exceptional opportunities for comparison. 
The system of free publication of central station accounts to 
which in this country we were accustomed was not adopted in. 
Belgium. Originally high-speed dynamos were driven from 
slow-speed engines by belts; to secure the advantages of 
direct-coupling, in England the engine speed was increased, 
whilst on the Continent the dynamo speed was diminished. 
After briefly touching on the term “ load-factor," and its influ- 
ence on central station practice, the preference shown on the 
Coutinent for continuous current and large batteries was 
poiuted out. With regard to electricity for power purposes, 
there were no long-distance transmissions in Belgium, and 
hardly апу multiphase plant, but the use of electromotors in. 
workshops was steadily increasing. Several instances were 
given, notably the important installation at the Herstal Small 
Arms Factory. General conclusions appeared to show that in 
electrical practice Belgium occupied a position intermediate 
between Eugland and the Continent. 

The Niagara Power Transmission to Buffalo.—Our Niagara 
Falls correspondent writes us that the Niagara Falls Power 
Company has filed with the Board of Public Works of Buffalo 
the plans fur the distribution of Niagara electric power in that 
city so far as the Company is prepared to place them on record. 
This action is in accordance with the franchise granted to the 
Company. In regard to one of the two proposed trunk lines, 
it is stated that this line will be composed of a pole line con- 
sisting of poles not more than 100ft. nor less than 50ft. apart. 
The conductors for the delivery of the 10,000 н.р. generated at 
Niagara will consist of not less than three nor more than nine 
copper cables, each about „ĉin. in diameter, not less than 22ft. 
from the surface of the ground, and, at places of special cross- 
ing, of greater height. The conductors are to be carried upon 
porcelain insulators of special pattern. From this trunk line 
it is proposed to construct two lateral lines. These lines are 
to be underground, in conduits of cement or vitrified clay of 
the type known as the Powers tellmic duct or the H. B. Camp 
Company's duct. Each of the conduits is to be laid so that the 
top surface will be not less than 18in. below the street, and 
each will contain not less than 18 holes, each hole not less than 
Зір. in diameter. The conductors used in each of the conduits 
are to be cables of copper wire; each cable being completely 
covered with insulation of standard vulcanised rubber. "These 
underground cables, from the main lines on the canal lands to 
the points of use, are to carry not more than 20,000 volts. 
The second trunk line may be erected upon the lands of the 
New York Central and Hudson River Railroad Company, known 
as the Belt line, and will consist of a pole line similar to that 
already described. The first trunk line will be run alongside 
the canal. 
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INCIDENTS OF CABLE LAYING ON THE AMAZON. 


Before an appreciative audience at the Royal Institution 
last Friday, Mr. Alexander Siemens delivered an interesting 
lecture on **Cable Laying on the Amazon River,” in which he 
recounted his experiences and adventures during the voyage of 
the cable-ship * Faraday" up the mighty Amazon last January 
and February. The lecture was interspersed with many 
anecdotes, which, since they show the humorous and adven- 
turous side of the undertaking, we have reprinted for the 
delectation of our numerous readers who are interested in 
cable matters. The lecturer commenced with a description of 
the preliminary undertakings : — 

When it had been decided to connect Belem the capital of the State of 
Pari, by means of a subfluvial cable, with Manaos, the capital of the 
State of Amazonas, a preliminary journey became necessary, during 
which landing places at the various stations had to be selected, some 
reaches of the river explored, as no reliable charts exist, and various other 
details ascertained in order to facilitate the laying of the cable. This pre- 
lininary survey took place in October of last year, during the hottest 
season, when the river was at its lowest ; while the cable was laid during 
January and February of this year, when the rainy season had commenced 
and the river was rising. The difference in temperature between the two 
journeys was, on the average, not more than 54°C. (10°F.), but a great 
advantage during the laying was the almost continuous presence of clouds, 
which mitigated the fierce heat of the sun and kept the temperature at a 
very pleasant level. 


In regard to the unreliability of the charts just mentioned, 
the lecturer told us at a later stage that in an adjoining room 
we should find maps showing the course of the cable up the 
river, and that in these maps we should see that the cable-ship 
* Faraday " had contrived to lay the cable right across several 
islands ! It was, however, he said, the maps and not the cable- 
ship that had gone wrong. Some idea of the magnitude of 
this river cable scheme may be gathered from the following 
details as to the size of the Amazon :— 


A glance at the map of South America explains without much comment 
how immense the volume of water must be which is collected from an 
area measuring more than 23 million square miles, for the most part 
covered with dense forests. With several other large rivers the Amazon 
shares the fate that its name changes several times during its long course, 
and that at various times different affluents have been considered to be 
the true source of the main stream. Most geographers, however, regard 
the Maranon as the principal river, a branch of which, called Tunguragua, 
rises in Lake Lauricocha in Peru in 10° 30'S. lat., and 76° 10' W. long. ; 
although the Ucayale, where it unites with the Marañon at Nauta (4°S. lat., 
73°W. long.), is quite as important as the Marañon. If the greatest dis- 
tance from the mouth is to decide the question, then the source of the 
Apurimac, an affluent of the Ucayale, can lay claim to being the origin of 
the Amazon, rising in Peru in 16°S. lat., and 72°W. long. 

From the Lake Lauricocha the main direction of the Tunguragua and 
the Marañon is to the N. N.W. until the river turns eastward, and shortly 
after passing Jaen breaks through the Andes, entering the plains of the 
Amazon valley by the Falls of Manseriche, a short distance west of Borja. 
Its further course is a little north of east until it pours its yellow waters 
into the Atlantic under the Equator, between the Cabo do Norte and the 
Cabo Maguari, which are 158 miles apart. This distance is just about 
equal to the distance from Land's End to Cape Clear in Ireland, or from 
Brighton to Falmouth. Even west of the island of Caviana, which lies in 
the mouth of the river, together with the island of Mexiana and several 
smaller ones, the width of the main stream is over 50 miles, equal to the 
distance from Portland Bill to the Cap dela Hague. The part of the 
Amazon flowing north of the island of Marajó may therefore be compared 
in width to the English Channel, but in depth and volume of water it far 
surpasses it. It is a disputed question whether the water flowing south of 
Магајо, commonly called the Para river, should be considered as part of 
the Amazon or not. A network of natural canals, “ the narrows,” connects 
the two waterways west of Marajó, but the influence of the tide makes it 
difficult to decide whether part of the water of the Amazon finds its way 
south of Marajó or not. Along the whole course of the Amazon, commenc- 
ing at the foot of the Andes, a similar network of islands and canals is 
formed on both sides of the river, as the whole country is almost level, and 
is consequently inundated during the rainy season for hundreda of miles 
by the rivers flowing through it. The most notable exception to this 
general state of things occurs at Obidos, where the whole volume of water 
is compressed into one channel a little over a mile wide and said to be 
about forty fathoms in average depth. А sounding taken opposite Obidos 
about a third of the distance across the river showed a depth of 58 fathoms 
measured by a steel wire and Lord Kelvin's sounding machine. 


With such uncertain charts, and in the face of such rapid 
currents as were found to occur in many parts of the river, 
special sounding apparatus had to be used in order to ascertain 
where there was deep enough channel for the cable steamer :— 

As the current of the river averages three knots in the main channel, it 


is not easy to take soundings by an ordinary lead line and even with the 
steel wire an extra heavy weight (33lb.) has to be employed, or the results 


* 


are not reliable. Besides the wire sounding machine a submarine sentinel 
was used on the preliminary voyage, wherever serious doubts existed about. 
a channel through which the cable was to be laid. This apparatus consists 

of a small winch from which a wire leads into the water and drags at a 
short distance behind a piece of wood, shaped like an angle iron, in a 
nearly upright position. The wire is not attached directly to the piece of 

wood but to a string kite fashion, and the wood is fitted with an iron foot 
which on coming in contact with the bottom of the water releases one end 

of the kite string, so that the wood remains attached to the winch wire with 
one end only. The consequence is that the strain on the wire is suddenly 

reduced to a very small amount, and the piece of wood appears on the. 
surface of the river. lt depends on the quantity of wire paid out how 

deep the kite or the sentinel floats, and its action is quite reliable, so that 

it is unnecessary to take soundings by the line or by wire while the 

sentinel is being dragged by the ship. Usually the sentinel was set at five 

fathoms, and when it struck a bar the ship was stopped and a series of 

soundings taken to ascertain the exact depth of water and the extent of 
the shallow place. 

A further difficulty in sounding originated from the soft nature of the 
soil, which for the greater part of the Amazon valley is alluvial clay, and 
alows the lead to sink into it for several feet. In the narrows there 
appears, however, & bank of hard clay, called tabatiuga, which unfortu- 
nately blocks nearly all the branches of the narrows and creates bars all 
along the course of the Tajipuru, the main westerly waterway connecting 
to the Gurupa branch of the main river. Occasionally the same hard clay 
forms shallows in the main river, but as a rule the section of all the 
channels resembles the letter U, i.e., the sides are very steep and the 
bottom flat. In this respect. as in many others, the Amazon differs 
entirely from the Indian rivers, which build up their beds above the 
surrounding country, occasionally breaking through their natural banks 
and seeking a new bed. The Amazon, on the other hand, carries with it 
only the light clay sediment which forma the soil of the whole valley, and 
the inducement for the main stream to alter its course is therefore very 
small, and long straight reaches are the result. 

Under these circumstances the largest vessels can ascend the river 
nearly to the foot of the Andes. But the constantly changing sandbanks 
at the mouth of the Amazon proper make this approach of the river dan- 
gerous, and the S‘ate of Para is for obvious reasons not over- anxious to 
have the deep channels properly buoyed and surveyed. This forces all 
the shipping to enter the Pará river and to pass the narrows if the 
Amazon is the goal of the journey. In doing the latter the choice for 
large ships lies between one of the channels (called furos) with a ber, 
where it joins the Tajipuru, and a furo, the Macajubim, which has plenty 
of water, but which winds about in such a serpentine fashion that only 
ships with twin screws can pass it unassisted. These difficulties are, how- 
ever, much dimiuished during the rainy season, when the river rises to such 
an extent as to drive all the inhabitants of ita banks into the towns which 
have been built wherever a natural eminence secured the inhabitants 
against the flood. 

At Para the cable steamer could not approach close enough 
to the shore to land the cable, so the shore ends were laid with 
the help of a barge and a tug. This method was also adopted 
at some of the other stations, as, for example, the sections from 
Para to Pinheiro, and from thence to Mosqueiro. The section 
across the Para river to Souré was laid by the cable steamer 
“ Faraday." 

At Souré the ss. “ Faraday " was anchored at 4 convenient distance from 
the shore, so that the shore end might be landed direct from the ship, and 
as long as the tide was rising this plan appeared excellent. By the 
receding tide, however, a whirlpool was formed with the ship lying right 
across the centre, and when it had been turned 17 times in one hour the 
captain was tired of it, and moved the ship to a safer anchorage. 


Another section of the cable, forming a branch from Para to 
Cameta is laid in the river Tocantins. The upper reaches of 
this long river above Cametá are navigable, but are cut off 
from direct telegraphic communication on account of some 
rapids not far above Cametá. 

Laying the main cable up the Amazon river from Para to 
Manoas, and the branches up the numerous important tribu- 
taries, afforded occasion for many exciting incidents, out of 
which, however, the * Faraday" aud everyone one on board 
emerged with safety. We may here remark that the “ Faraday” 
had the distinction of being the first European steamer to 
navigate some parts of the Amazon ; in fact, neither the pilots 
nor the inhabitants knew of any foreign vessel having pre- 
viously touched at some of the porta. 

The first station on the main cable i« Breves, the centre of the rubber 
trade of the islands of the lower Amazon, situate in the centre of the 
narrows.” Between Parà and Breves is only one shallow passage, near the 
lighthouse of Gujabal, and the pilot managed to run the ship aground 
there. Luckily it was low, tide and with therising tide the ship could be 
turned. At Breves the ship was anchored close to the shore and its stern 
secured to a tree by a rope, xo that the tide could not cause it to swing. 
Under these circumstances the landing of the shore ends was an easy 
matter and soon finished. The ship then resuined its way into the narrow 
furos, described above, and the night did not put a stop to its progress, as 
the outlines of the forest were clearly visible against the sky aud;the water 
everywhere more than seven fathoms deep. 
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ordered the quartermaster to put the helm a-starboard, as he wished to 
increase the distance between ship and shore. The quartermaster was, 
however, confused, and put the helm hard a-port, with the result that the 
bows went into the forest until the branches of the trees touched the fore- 


1 

H 

| 

| While the speed of the ship was kept at about six kuots, the pilot 


yard. To appreciate the situation it should be mentioned that the fore- 
masts stands 74ft. abaft the bows, and that the fore-yard is 69ft. above the 
water level. Luckily, the soft ground, the elasticity of the forest trees 
and the steepness of the banks rendered this accident quite harmless, and 
-on reversing the engines the ship at once came off, so that the laying could 
Ње resumed. 


Mr. Siemens bad told us that where the charts seemed to 
‘show the cable laid across river islands it was the charts and 
not the “Faraday” that bad erred. But in this instance it 
would appear as though the steamer had attempted to rival 
the charts, and was desirous of creating a precedent in the art 


peculiar difficulties of steaming up the Amazon made the 


* Faraday" evince a strong desire to get out of the water. | 


The neighbourhood of the assault on the forest was the scene 
-of further adventures :— 


Not far from this spot the Aturia furo branches off, through which th 
cable had to be laid, but which was impassable for the as, “ Faraday on 
account of a two-fathom bar at the Tajipuru end of the furo. As a splice 
had to be made with some cable on & barge from which it was to be paid 
out through the Aturia furo, the Faraday had to be anchored, and the 
right hand shore was approached so as to leave room for the ship to swing 
round when the tide turned. At the critical moment, when the anchor 
-was to be lowered, somebedy blundered and turned the electric light out, 
leaving the anchor ‘winch and its surroundings in darkness. By the time 
this mistake had been rectified the ship was dangerously near the shore, 
and even the anchor could not sufficiently check its advance, so that it ran 
again ashore, stopping within about 5ft. of a house, much to the alarm ef 
the inhabitants. 

This maneouvre fixed the ship in а most convenient position, so that it 
was left there until the splice had been finished and the tug “ Cochrane," 
with the barge, had started laying the cable in the Aturia furo. Again, 
there was no difficulty in backing the ship off the bank ; but the furo 
.preved to be too narrow to turn the ship, which had to return to Breves, 


or rather a few miles beyond, to the mouth of the Boiuassu, in order to 
enter the furo grande and the Tajipuru іп a roundabout way. As the 
ship was drawing over 24ft., and the bar at the end of the Boiuassu had 
only 25ft. of water at high- tide, the result was easily foreseen ; but the 
ship remained on the bar for nine days, by which time sufficient cable had 
been transferred to the barge and to the ss. Malvern" to enable the ship 
to continue her journey. 

Great demonstrations of joy were frequently made at the 
landing of the shore ends at the various stations. The streets 
were decorated with flags, all the inhabitants turned out en fête, 
and the municipal authorities assembled in their best cotton 
garments to do honour to the important occasion. At one 
place a native band with native instruments of music went on 
board a native vessel and circumnavigated the “ Faraday " to 
* express joy." Here is another good story, which will.serve 
to illustrate the jubilations over the advent of the cable which 


were frequently made :— 

In Gurupá, the second station of the main line, the inhabitants expressed 
their joy at being put in communication with the rest of the world by 
actively helping in the land of the first shore end. A young lady in white, 
niece of the Mayor, borrowed a handkerchief from one of our engineers, 
daintily laid hold of the end of the cable and triumphantly carried it into 
the station. Here a ball was started and the happy couples waltzed round 
the cable end to show their appreciation. Meantime the tug began pulling 
on the barge from which the cable was to be paid out, and just as these 
vessels began to feel the current, which runs rather strong there, some- 
thing jambed, the cable would not run out and the tug could not hold the 
barge against the current. Barge tug and cable drifted down stream, the 
end gradually disappearing out of the station: This contretemps luckily 
did not disturb the dancers, who continued their rejoicings until the end 
had been brought back. 

During the lecture a number of photographic views of the 
beautiful scenery to be met with in the Ámazon valley were 
thrown upon the screen, also views of the вв. “ Faraday” ; and 
in the adjoining library, as well as on the lecture table, various 
collections illustrating the indiarubber industry, the flora and 
fauna of the district, and the habits of the people, were 


exhibited. 


A HIGH-PRESSURE CABLE COUPLING. 


"The accompanying illustration shows a longitudinal section 
and end elevation of & form of coup'ing for high-pressure 
electric light and power cables, invented by Mr. Leonard 
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; of cable laying. Nor was this the only instance where the 


LONGITUDINAL SECTION 


| 

| Penson’s High-Pressure Cable Coupling ; Half Full Size. 
) Е, Rubber Washers. G, Terminal Plug. Н, Terminal Plug. 
i M, Earth Connection. 


L, Terminal for earth connection. 
Penson. The outer casings, D and E, are of gunmetal with 
porcelain or ebonite linings, I, secured by nuts of vulcanised fibre, 
JJ, at the parts where the terminals, G and H, are placed. In 
order to ensure a water-tight union bet ween the two outer casings, 
these are ground to a cone, which is held securely in place by 
the coupling-nut K. A rubber washer, N, is placed between 
the flanges around the coned coupling to further ensure a 
water-tight and elastic fit, the washer taking its seating before 
the cone has been forced home. Iu making the joint the 
terminals are first withdrawn and the ends of the cable 
-conductors sweated into place, as shown in the illustration. 
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AA, Cables. BB, Brass Washers. CC, Glands. 
II, Ebonite or Porcelain [nsulation. 
N, Rubber Rings. 


After this has been done the terminals are replaced, and the 
series of rubber washers, F F, are closed upon the cables by 
tightening up the end glande, C, by means of the studs shown. 


NF 
AT 


END ELEVATION 


D, Outer Casing. E, Outer Casing 
JJ, Black Fibre Nuts. K, Coupling Nut- 


Àn earth connection, M, is made at each end of the coupling 
by a joint to one of the studs on each end gland, the earth 
connection being made by a short length of flexible conductor. 

The couplings are carried in the pavement or road boxes by 
cast-iron supports or bridge pieces, fixed across the surface 
boxes. These supports are provided with terminals, to which 
the ends of the earthing conductors are secured. To ensure 
safety in making the coupling the outer casings are covered 
with ebonite caps, thus preventing accidental contact with the 
live ends. And to prevent a cross connection one coupling 
is coloured red, while the fellow to it in the same box is black, 
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When this form of coupling has to be adapted to concentric 
cable it requires to be somewhat modified. In such a case 
a length of ordinary cable about 3ft. 6in. long is jointed on to 
the inner conductor, and after the outer conductor has been cut 
back, a length of cable of the same length is T’d on to it, the 
whole joint being vulcanised in the usual manner. 

Handy, safe, and cheap connecting pieces for both high and 
low-pressure covered cables are a great desideratum, especially 
where it may be necessary to make quick and frequent 
temporary disconnections. The Penson cable coupling, just 
described, promises to be as useful in these respects as the 
„Simplex coupling for low-pressure mains, which Mr. Penson 
designed some time ago, and which has been used on several 
public supply systems. We understand that both these forms 
of couplings are manufactured by Mr. A. C. Hands, of London. 


A PRODUCER-GAS-ENGINE ELECTRICAL PLANT.* 


BY ALBION T. SNELL. 


The electrical plant at Messrs. R. Maclaren’s iron foundry 
in Glasgow presents several points of interest, on account of 
the use of large gas engines with producer gas plant. The 
following information has been supplied by the contractors 
for the whole of the work, Messrs. Mavor and Coulson, of 
Glasgow. | 
Scheme. 

The object of the plant is to displace some old and inefficient 
isolated engines supplied with power from a battery of three 


with fast and loose pullies with striking gear controlled: 
automatically from the accumulator. 

The dynamo drives various motors and also supplies power: 
for lighting the yard and shops by Jandus are lamps and. 
incandescent lamps. 

Power Station. 

This comprises at present the gas producer plant, one gas: 
engine and one dynamo. 

The gas producer plant is made under Pinkney's patents 
by Messrs. Tangyes. It is of very simple form, and consists 
of a generator, a small vertical steam boiler for blowing air 
over the fuel, galvanised-iron cooler, hydraulie box, coke 
scrubber and a gas receiver of 15ft. diameter, having a storage 
capacity sufficient for two of the engines. The coke scrubber 
receives the gas after it has passed through the cooler. On the 
top of the scrubber is a star-shaped pipe with a number of 
holes in each arm through which are forced jets of water, 
which wash and cool the gas before it enters the receiver. The 
generator has a special form of hopper, more lofty than the 
usual type. This is kept full to the top, and the coal is. 
arranged to fall regularly down to the fusion zone, and is thus 
heated gradually to the desired temperature. It is claimed by 
the makers that this gradual heating of the fuel entails less 
attention to the firing than with producers in which the fuel. 
must be kept at a fixed level, and also that a more uniform 
quality of gas is realised. The superheater, for heating the 
steam before it passes into the blower, instead of being placed 
inside the boiler passes through the inside of the gas delivery 
pipe. Part of the heat, which would be otherwise wasted, is. 
thus usefully employed. 


120-B.H.P. Single Cylinder Gas Engine, by Messrs, Tangyes. 


old Lancashire boilers through long ranges of steam piping. 
It is intended ultimately to put down three Tangye gas 
engines, each capable of running continuously at 120 в.н.р., 
and of giving 150 for a short period. These engines are to 
be supplied with producer gas derived from two gas gene- 
rators, each of which is to be large enough to run two of the 
engines. At present one gas generator and one gas engine 
are installed. 

The first engine drives a 67-kilowatt dynamo by belting, a 
set of hydraulic pumps also by belting and by ropes, a line 
shaft from which are driven by two belts two heavy loam 
mills. Although the latter are situated only a short distance 
from the power-house, experience with electric motors in other 
parts of the works has led Messrs. MacLaren to regret that 
they have not adopted motors for the mills. The hydraulic 
pressure pumps serve an hydraulic accumulator supplying the 
cranes fixed throughout the foundry. The pumps are fitted 


* All rights reserved. From a forthcoming work. 


The plant is designed for the addition of a second producer: 
and cooler without material alteration to the existing arrange- 
ments. 

Gas Engine. 


The gas engine is one of Tangye’s single cylinder engines. 
with Otto cycle. The cylinder is 24in. in diameter by 80in. 
stroke, and the piston speed is 750ft. per minute, corresponding 
to 150 revolutions of the crank-shaft. There are two flywheels, 
each 9ft. in diameter by 15in., face turned for belt driving. 
They weigh three tons each. These are comparatively light 
for the size of engine, but are found to be sufficient owing to 
the peculiar form of the combustion chamber, which tends to 
reduce the shock upon the crank pin, and to make the pressure 
uniform throughout the power stroke. 

This chamber is horned shaped, and the charge is fired from 
the small end, and gradually expanding into the large end 
gives a gradual rise of pressure, and thus avoids & heavy 
initial shock. The steady running of the lamps which are 
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«coupled to the dynamo driven off the engine is a proof of the 
even running of the engine. In addition to the flywheels, 
there is & multiple grooved wheel for a rope drive, mounted 
upon a main shaft and coupled to the engine shaft through 
an Edmiston friction clutch. The crank shaft is 9in. in 
diameter, and is extended to bearings in wall boxes on either 
side of the engine. When working with a charge compressed 
to 80lb. per square inch, the initial pressure is about 2401. 
per square inch, and the mean pressure about 70lb. 

The usual water circulating system is employed, cold water 
entering the cylinder jacket below and leaving at the top. The 
tank is placed above the engine, and forms the roof of the 
engine house. This method of cooling the cylinder causes 
&n unequal expansion of the top and bottom of the cylinder 
which though not of serious importance in small engines is 
likely to cause trouble in large ones. To obviate this Messrs. 
Tangye arrange the cylinder in a special way which it is 
claimed maintains it truly circular under all conditions of 
working. The exhaust is made through two valves, a large 
and a small one. The small one is opened first, and relieves 
the maximum pressure, and then the large one is opened by 
the same cam. The exhaust box is water jacketed. The 
exhaust is delivered into two silencers in parallel, and from 
them is led by two pipes into the atmosphere at the top of the 
engine house. The silence of the exhaust is claimed as one 
of the features of the engine. The starting arrangement 
consists of a baby" gas engine coupled direct to a small 
pressure pump, which forces a charge of air and gas into a 
reserv ir, from which it is discharged into the combustion 
chamber of the engine at any desired pressure. When starting 
the engine crank is placed in the usual position, at which the 
ignition valve is kept tight upon its seating, and thereby 
cutting off connection between the cylinder and the firing tube. 
'The cylinder is then put in communication with the reservoir, 
the pressure in which causes the piston to move forward on 
ihe power stroke and to open the ignition valve. The charge 
then presses into the hot tube and fires in the usual way. It 
is possible to start the engine in this way with from half to 
three-quarter load on it without taking off the compression. 
The governor is of the centrifugal ball type, and is driven by 
Scroll gear fixed to the side of the cam shaft. 

Dynamo. 

The dynamo is one of Messrs. Mavor and Coulson's type, 
made under Sayers' patents. It has an output of 67 kilowatts 
at 600 revolutions per minute, giving 610 amperes at 110 
volts. It has three bearings and a heavy cast-steel flywheel, 
mounted on an extension of the shaft. The special feature of 
this machine is that the lead is fixed; and although the load 
varies largely, it is found that the commutator has acquired a 
fine dark purple skin on its surface, thus indicating that no 
sparking takes place. The brushes are of copper gauze. 
This dynamo runs a number of motors, the largest being of 
25 B. H.. capacity, and the remainder varying from 3 н.р. to 
10 н.р. It also supplies current to large Sunbeam lamps, 
small incandescent lamps, and “Jandus” arc lamps, con- 
nected singly across the 110-volt mains. 

Motors. | 

The largest of the motors has а capacity of 25 в.н.р., and 
-drives the mechanics’ shop. It is of the open type, and is 
belted to the shafting by a belt. 

The other motors vary in capacity from 10 в.н.р. to З в.н.р., 
and are distributed about the works. They are all of the 
-enclosed type, on account of the dust and dirt incidental to 
foundry work. They run elevators, machine tools, &c. In 
most cases they are coupled to the machines by belting. 

The efficiency of the 3 н.р. motors is stated by the makers 
‚аё 87 per cent., and that of the 10 н.р. motors at 90 per cent. 
The particulars of one of the latter sized motors with figures 
of test were given in The Electrician for January 10th last, on 
pages 341—343. 

Method of Distribution. 


The whole of the wiring is carried out on Messrs. Mavor 
and Coulson’s concentric system with lead-covered outers, the 
outer being earthed. The switch boxes, resistance boxes and 
terminal boxes are all made of cast iron, with dust and damp- 
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proof covers. The system admirably meets the exceptional 
conditions to be encountered in an iron foundry. 

The mains from the dynamo are lead to а main switch and 
distribution board, upon which are mounted switches, fuses 
and ammeters for the various lighting and motor circuits. 
Each of the large motors has a separate single-pole switch and 
fuse and an ammeter. 

Working, 

It is found that the gas engine developes power at the rate 
of 1 в.н.р. per. pound of anthracite coal, and allowing for 
losses in the dynamo, cables and motors, power is generated 
and distributed to the motor shafts for 1:25lb. of anthracite 
per horse-power hour. 

The experience gained with the present plant is so satis- 
factory that Messrs. MacLaren contemplate at an early date 
the erection of a duplicate one to displace a further batch of 
isolated engines in the same foundry. 


EXPERIMENTAL TESTS ON THE INFLUENCE OF 
THE SHAPE OF THE APPLIED POTENTIAL DIF- 
FERENCE WAVE ON THE IRON LOSSES OF 
TRANSFORMERS. * 


BY STANLEY BEETON, C. PERCY TAYLOR AND J. MARK BARR. 
(Concluded from page 79.) 


EFFECTS OF THE INJECTOR. 


As this Paper is essentially one dealing with transformer tests, 
we do not propose to discuss at any length the effects obtained by 
the use of the injector, but it may be useful to consider one typical 
case of injected resistance, and one of capacity. The effect of inject- 
ing rather a long resistance, when the current is not in phase with the 
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P.D. maintained between the terminals of the transformer is well 
illustrated by the wave shown in Fig. 3. In this test a resistance 
of 36 ohms was thrown in over the first part of the wave ; but, in 
addition, we had a capacity of 96 microfarads permanently in the 
main circuit, which brought the current into phase with the P.D. 
between the terminals of the alternator. By bringing the current 
into phase with the P.D. we mean that the zero readings of the 
two waves occurred at the same point, but the waves, of course, 
possessed very different shapes. 

The distinguishing feature of this wave is the curious sort of 
hump which occurs just at the beginning. The explanation of this 
is not hard to find. It will be observed that during the interval in 
which the current is opposite in sign to the P.D. the ordinates of 
the latter curve tend to increase, but directly the current-wave 
crosses the zero line the P.D. begins to decrease. Consider for a 
moment the instantaneous P.D.’s between the terminals (1) of the 
machine and condenser, (2) of the injector, (3) of the transformer 
and resistance R, represented by vi, v, v, (Fig. 5) respectively, 
during the interval just alluded to. Since the current is in 
the opposite direction to the terminal P.D. of the transformer, 
we have: 

us бай 

% = vj +; 
that is to say, for this short interval the P.D. across the trans- 
former equals the sum of the P.D.'s of the machine and the 
injector. This, then, fully accounts for the presence of the hump. 

The effects obtained by the injection of capacity will be best 
explained Ъу' а reference to Fig. 6 and Fig. 7. In the latter we 
have shown (curve А) a P.D. wave at the terminals of the trans- 


* Paper read before the Institution of Electrical Engineers. 
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former and non-inductive resistance R (Fig. 6). This was obtained 
by adding, at each point, the drop in pressure due to this resistance 
to a curve obtained at the terminals of the transformer, and shown 
in Fig. 4 G. The interval during which the condenser (60 micro- 
farads) was in circuit is also shown in Fig. 7, and the curve of 
P.D. between its terminals (i.e, the brushes b, 02, Fig. 1.), 
marked B, was obtained by integrating the current-wave during 
this interval. 

By combining these two waves we get the P.D. between the 
terminals of the alternator, shown in curve C. Since the condenser 
P.D. is obtained by integration, its maximum necessarily occurs 
when the current crosses the zero line. This maximum value is 
directly proportional to the area of the current curve from the point 
of injection to its zero point, and inversely proportional to the 
capacity of the condensers injected. 
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On referring to Fig. 7, we note that, since the current is 
large when the condenser is thrown into circuit, the curve B rises 
very rapidly, and therefore the curve A turns down very rapidly 
away from curve C, and crosses the zero line where B and C cross 
each other. The maximum point of the condenser P.D. curve, of 
course, occurs at the same time as the maximum difference between 
curves À and C, and thus, when the curve B turns down, A bends 
over and begins to approach C, which it crosses when B crosses the 
zero line. Soon after this the condenser is short-circuited, and 
thus B follows the zero line and A is again coincident with the 
alternator P.D. curve C. This coincidence lasts as long as the con- 
denser is out out of circuit by the ‘‘injector.” The points marked 
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on the condenser potential difference curve B were obtained by 
experiment. They do not lie accurately on the curve, but this is 
E due to slight sparking at the injector brushes, which 
made the electrometer readings somewhatYunsteady when taking 
this wave. 

Our chief object in taking points on this curve was to set at rest 
any fears that might have been entertained as to the advisability 
of periodically throwing in and removing from a circuit a bank of 
condensers. It has been shown that when a circuit possessing 
capacity in the form of condensers is broken there may be a sudden 
rise of potential at the terminals of the latter. No such rise of 


P.D. was observed in our experiments, and this was due to the fact 
that the condenser circuit was never really broken, for the capacity 
was removed from the circuit by being short-circuited. 

Discussion or REsULTs. 

Our great aim at the time of carrying out these experiments was 
to find some definite law connecting the iron loss in the transformer 
with the shape of the applied P.D. wave. In no work published 
on the subject at that time could we find any results or conclusions 
which could form the basis of a connected theory regarding this 
question. None of the investigations on this subject had justified 
any conclusion which could materially help in judging of the exact, 
or even relative, value of wave forms not actually tried. The con- 
clusions that we came to were— 

1. That if the R.M.S. value of the applied P.D. is constant, and 
the area of the P.D. wave is constant, then, whatever be the shape 
of this wave, the total iron loss cannot vary. 

2. That if the R. M.S. value of the applied P.D. is constant, but 
the area of the P.D. wave varies, then, whatever be the shape of 
this wave, the total iron loss will vary by an amount which is only 
dependent upon the area of the P.D. wave. 

We feel fully justified in coming to these conclusions, for, as we 
have shown above, the hysteresis loss depends only on the area of 
the P.D. wave, and we have proved experimentally that the eddy- 
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current loss is constant for a given effective P.D. This we refer to 
again below. The results calculated from our teste will be found 
in as concise a form as possible in Table I. 

Hysteresis Tests. —In order to get a complete theory regarding the 
iron losses, it was essential that we should separate those due to 
hysteresis and to eddy-currents. To determine the former loss, 
then, hysteresis tests were made on the transformer itself by a 
method independently suggested and used by Prof. Ewing* and 
Dr. Hopkinson. We found this method most satisfactory. The 
two 12-turn coils of the transformer were used, one as the 
magnetising and the other as the test coil A large resistance 
was put in series with the magnetising coil to reduce the time 
constant of the circuit. 

The magnetising eurrent was measured by means of a standard 
Weston ammeter, while in series with the test coil we had an 
Ayrton and Mather narrow-coil ballistic galvanometer, which was 
standardised with one of Hibbert's magnetic standards. In this 
way four complete B-H cycles, as shown in Fig. 8, were determined 
for the transformer. They were integrated with an Amsler polar 
planimeter, and the results obtained were plotted to show the 
relation between the maximum induction and power lost in 
hysteresis, at a frequency of 100 ~. This curve is shown in 
Fig. 9. The hysteresis loss for each test was obtained by calculat- 


* Paper on Magnetic Qualities of Iron, Royal Society, April, 1894. 
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Taste I.— Results of Transformer Tests calculated from Curves. 
R. M. S. or 
Enective Values. Apparent Tron Losses in W. AT Махаш 
da КЕ ee [^w уне. Eddy- | Factor. o 
n in Watts. Тал esis A ca | 34. Cm. 
| Volts. | Amperes. 
5 А | 49:5 2°42 120°0 92:5 605 | 320 | 077 2,530 
5 B 498 2°75 137°0 955 650 | 525 | 0°70 2,410 
5 С 48:5 2:81 136°0 935 650 | 285 | 0°69 2,490 
3 D 489 2˙95 1445 975 660 315 | 0°67 2,520 
4E 492 3°03 1490 103:0 | 71:0 | 52:0 | 0°69 2,680 
4F,481| 292 | 1405 | 1045 | 740 | 305 | 075 2,150 
4G|495, 280 | 1385 | 1110 765 | 345 | O80 2,800 
4H 481 | 2:85 1370 1060 | 760 | 300 | 0777 2,790 


Taste II.— Results of Tests Corrected for a Common Effective 
P. D. of 50 Volts. 


| R. M. S. or Maximum | 


Iron Losses in Watts. 
Fig. | Effective Induction in 2 — To ; 
P.D. Lines | |  Eddy- 

| in Volts. per Sq. Cm. Hysteresis. Currents | Total. 
3A 50 2350 | 6190 325 | 955 
3 В 50 2,420 63˙0 32˙5 95˙5 
30 50 2,560 67°0 30-9 97:0 
5р 50 2,570 67:5 550 100°5 
GE 50 2,720 730 330 1060 
4F 50 2,850 79:0 83:0 112:0 
4G | 650 2,830 78-0 85:0 115°0 
ан | 50 2,900 82:0 52:5 1145 


— — 


ing the maximum induction as previously shown, and referring to 
pant curve, and the eddy-current loss by subtracting this from the 
total. 

Variation of Applied P.D.—1t will be observed, on reference to 
Table L, that the effective values of the applied potential differ- 
ence are not all the same: they vary between 48 and 50 volts. 


Frequency = 100 ^L 


100 


Power Lost due to Hysteresis in Watts. 


50 '— 
2000 2200 2400 2600 2800 3000 3200 
Maximum Induction in Lines per sq. ст. 
Fic. 9.—Curve showing the Relation between the Maximum Induction 
and Power Lost in Hysteresis in a 3-kilowatt Mordey Transformer. 


This is due to the fact that they are not instrument readings, but 
are calculated from the curves by means of the first moment 
lanimeter. The method of using this instrument to give the 

.M.S. value of a curve was described in the articles referred to 
elsewhere.“ It was due originally to Mr. Turner, one of the 
demonstrators in the mathematical department of the Central 
Technical College. We have given preference to this method of 
obtaining the effective value of both P.D. and current mainly for 
two reasons, viz. : Firstly, far greater accuracy is attainable by this 
method. This is easily understood when it is remembered that, by 
increasing the number of water cells used in conjunction with the 
electrometer, this instrument could be made as sensitive as we 
wanted, whereas the sensibility of the voltmeter was fixed. 
Secondly, by calculating all results from the curves of P.D. and 
current, any small errors which arise from inaccurate readings or 
drawing appear in them all, and these are made of far less relative 
importance. The voltmeter V (Fig. 1) was therefore only used to 
keep the effective value of the P.D. constant throughout each test, 
and it was not specially calibrated. This method of calculating 
the results has, however, introduced some diflieulty in drawing 
conclusions from our experiments, as the small variations in 
effective P.D. must be taken into consideration. The difficulty 
of arriving at the true effect of this variation arises mainly from 


* The Electr.cian, July 1895, Vol. XXXV., p. 290, 


the fact that the eddy-current loss has been obtained by taking the 
difference of two much larger quantities, and thus the probable 
error is a large percentage of the whole range of variation. After 
a careful study of columns 2 and 7 of Table I., we came to the 
conclusion that within the limits of accuracy attainable by our 
experiments—i.e., about 4 per cent.—the eddy-current loss is 
proportional to the square of the applied P.D. This leads at once 
to the further conclusion that the eddy-current loss is independent of 
the wave form of P.D. so long as its R. M. S. value is constant, 

In order that this variation of applied P.D. should not obscure 
the true meaning of our results, we have calculated by known laws 
the difference in the iron losses produced by the difference in the- 
value of the applied P.D. from 50 volts, and thus found the iron 
losses for seals wave-shape corresponding to an applied P.D. of 
50 volts. The methods of correction employed were as follows: 
The effect of variations in the R. M. S. value of the P.D. is most 
marked in the case of the eddy-current loss, so that we will deal 
with this first. We have, then, here corrected the eddy-current 
loss to a value corresponding to a common effective applied P.D. 
of 50 volts. In doing this, since each test is corrected separately, 
we only assume that, so longus the wave shape оў P.D. is constant, 
the eddy-current loss varies as the square of the effective volts. 

From Table II. we see that, with the exception of the tests 
shown in Fig. 3 C and Fig. 4G the eddy-current loss is practically 
constant, the variation of half a watt meaning only 4 per cent. in 
the determination of the total loss. Again, for the correction of 
the hysteresis loss we need only consider laws which hold so long 
as the wave form is constant. Under these circumstances the area 
of the P.D. wave varies directly as the R.M.S. value. Now the 
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Total Power Lost in Iron Core, in Watts. 


P.D. Curve Area as Percentage of Maximum. 

Fic. 10.—Curve showing Relation between the Total Power Lost in the- 
Iron Core of a Transformer, and the Area of the Applied Potential Differ- 
ence Wave expressed as Percentage of the Maximum Area possible with a 
R. M. S. value of 50 volts. 


The letters A to H refer to the Curves given in Figs. 5 and 4. 


area gives us at once the maximum induction, and the corrected 
hysteresis loss is then got by a further reference to Fig. 9. The 
values thus obtained are given in column 4 of Table II. The 
corrected total loss is now determined by the addition of the eddy- 
current and hysteresis losses, from which we, obtain the curve given 
in Fig. 10. 

The Relation of the Iron Losses to the Area of the Р.П. Wave. 

In Fig. 10 we have shown the relation between the total power 
lost in the transformer and the area of the P.D. wave expressed as 
a percentage of the maximum area possible with the given R. M. S. 
value of 50 volts.* This maximum area occurs with the rectangular 
shape shown in Fig 11. | 

Such a rectangular wave would give the greatest possible value of 
maximum induction—in this case 3,020 lines per sq. cm. On 
reference to Fig, 9, it will be found that the loss due to hysteresis 
corresponding to this value of maximum induction would be 88 
watts; adding to this the constant loss due to eddy-currents— 
namely, 33 watts—the total power wasted in the iron comes out at 
121 watts. This value must, of course, constitute the top limit of 
the curve shown in Fig. 10, since this wave-shape has the largest 
area possible with the given effective value. It will be noticed that 


* It may be of interest to point out here that the ratio of the area of the 
P.D. wave to its maximum possible value is the reciprocal of the ratio 
more recently called by Dr. Fleming the form factor.” 
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we have gone fairly close to the limit in this direction in our 
experiments. · The process of fixing the limit in the other direction 
consists of finding the shape of P.D. wave which will have the 
smallest area for the given effective value. 

Now it will be obvious that before the area of a wave of constant 
NR. M. S. value can be very much diminished the marimum ordinate 
must of necessity be increased. We cannot, therefore, diminish to 
any great extent the hysteresis loss without necessitating higher 
insulation. If, on account of this difficulty, the maximum ordinate 
of the P.D. wave must have a definite limit (e.9., maximum value 
not to exceed twice the effective value), the shape giving the least 
iron lces will be that shown in Fig. 12. 

This is again rectangular, which may seem curious, but the 
essential point is to get as wide a peak as possible, and thus, as 
it were, confine the wave to one part of the period. This wave 


Fic. ll.— Type of the Least Efficient Wave of P.D. 
Maximum Value = Effective Value. 


has been drawn to the same scale as the one given in Fig. 11. 
The area of the curve shown in Fig. 12 will be found to be 
exactly 50 per cent. of the possible maximum (Fig. 11) ; in fact, 
with waves of this type having a constant R.M.S. value, the 
area (and, therefore, the maximum induction) is inversely pro- 
portional to the maximum ordinate. This gives us a measure of 
the minimum possible hysteresis loss with different allowable P.D. 
maxima. It is evident that, unless the maximum ordinate of the 
wave is limited, its area can be infinitely reduced while its R. M. S. 
value remains constant. 

Advantages of Peaked Waves of P. D.—Our lowest iron loss is that 
given by the P.D. curve shown in Fig. 3 A. This is due to the 
fact that it ripe most closely to the form shown in Fig. 12, 
thus giving the least area, and, consequently, the smallest 
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Fic. 12.— Ty pe of the Most Efficient Wave of P.D. when the Maximum 
Value =2 ~ Effective Value. (Same Scale and Effective Value ак in Fig. 11.) 


hysteresis loss. It will be observed from Table IT. that there is a 
total variation of 224 per cent. in the total iron losses. The con- 
sequent economy of using peaked waves of P.D. of course becomes 
especially noticeable at low loads, but even at fullload the saving 
thus effected is by no means insignificant. For let us assume that 
the efficiency of a transformer worked off the P.D. wave shown in 
Fig. 4. H is 95 per cent. at full load, then, if the iron loss is (say) 
24 per cent. of the maximum output, we would increase the 
ейсіепсу of the transformer to over 954 per cent. by using the 
P.D. wave shown in Fig. 3 A. 
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Under circumstances of cheap power production this saving may 
not be of extreme importance, but in systems of distribution or 
transmission of power where large transformers are used, the 
efficiency of transformation is not the only question to be 
considered, One of the chief difficulties in designing large trans- 
formers is the providing of adequate means for keeping them cool, 
and any means by which the necessity for special cooling arrange- 
ments can be materially reduced will be sure to commend itself to 
those who have to deal with large transformers. 


No-Loab CURRENT, 

We have not been able to arrive at any satisfactory explanation 
of the variation of the no-load current with the shape of the applied 
P.D. wave. The curve given in Fig. 13, however, is interesting as 
showing that the maximum current occurs with the sine wave of 
P.D. The power-factor for this wave, Fig. 4, E is also the smallest 
(Table I.). This is a distinct point against the use of sine waves of 
P.D. with transformers, especially in cases where many trans- 
formers have to be kept magnetised on light secondary load at the 
end of long mains ; in cases such as these the mains losses—which 
vary as е square of the current—form a very appreciable item of 
the whole loss. The difference between the R.M.S. currents in 
cases A and E, for instance, is 25 per cent., so that the mains losses 
in case E would be more than 50 per cent. greater than in A. 

In order to arrive at a satisfactory explanation of the shapes of 
the current waves, they must be considered as built up of two com- 
5 hysteresis component and an eddy-current: component. 

e have split them up in this way in Fig. 3 and Fig. 4, the 
hysteresis component was obtained from the induction curve by 
means of the В.Н. curves in Fig. 8, and the eddy-current by taking 
the difference between this and the total current curve. ооа 


R.M.S Current in Amperes 


2800 


9500 
Maximum Induction in Lines per $9. cin. 
Fic. 13.—Curve showing Relation between Maximum Induction and 


2400 


R. M. S. Current in a 3-kilowatt Mordey Transformer. (From Table I.). 

It will be at once apparent that the peculiarities of the current- 
curves are due almost entirely to the eddy-current component ; the 
hysteresis parts аге all very similar in shape. The roundness of the 
curves, especially noticeable in curves B, C and D, is entirely due 
to the eddy-currents, the hysteresis component being in all cases 
comparatively flat on both sides. The eddy-current components 
have been obtained by a somewhat complex method, and a discus- 
sion on the details of each спе is therefore hardly justifiable ; but 
as a class they exhibit some very interesting features, the most 
notable of which is that the curves are very nearly in phase with : 
the P.D. waves. Speaking generally, the cürves also have shapes : 
similar to the P.D. waves. This is a clear indication of the fact 
that the eddy-currents may be considered as equivalent to one 
current flowing in a supposed secondary circuit. It follows from 
this that the eddy currents have the effect of 1 A the total 
primary current-curve more nearly into phase with the P.D. wave, - 
and thus tend to increase the power factor. It will be noticed that 
in all the curves, with the exception of IV. E., Plate 3, the eddy 
current component leads slightly in front of the P.D. wave; it is, 
however, so slight that it needs some corroboration from other. 
experiments. The only explanation possible seems to be that the 
plates of the core, being separated by insulating paper, form a 
condenser, thus causing a small capacity-current as well as tlie 
ordinary eddy-currents. 

Notes ON INVESTIGATION BY Dr. RoEssLER." 


The conclusions at which we arrived in August were partly 
anticipated, wo found, by Dr. Roessler in a Paper read in Germany 


* See’ The Electrician, November and December, 1695, Vol. XXXVI. 
pp. 124-222. 
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in July, 1895, but not published in England until November. 
Dr. Roessler, however, since he could only experiment with two 
wave-forms of applied P.D., could not prove by experiments the 
results which he obtained theoretically. We gather from an article 
in The Electrician on January, 10, 1896, that Dr. Fleming did not 
at that time consider it proved that the hysteresis loss in a trans- 
former depended only on the form-factor of the applied P.D. 
wave—or on its area, which comes to the same thing. Dr. Roessler’s 
system of measurement differs very materially from ours. To 
obtain the power given to the transformer Dr. Roessler employed 
the usual form of dynamometer-wattmeter, with ita necessary 
corrections, and this gave rise to some rather complex calculations 
with the different currents. Dr. Roessler treats the question very 
largely from a mathemetical standpoint, and introduces a correcting 
factor into his formule for each typical wave-shape ; but he does 
not appear to have fully appreciated the fact that the whole question 
of hysteresis loss is wrapped up in the area of the applied P. D. ware, 
independently of the R. M. S. value. 
that it is this area alone which determines the hysteresis loss of a 
transformer. 

Dr. Roessler makes some interesting comments on the @uation, 


_ 1 8 4B Ji, 
in which Epi- primary P. D., J- primary current (both instan- 
taneous values), п = primary turns, and l and S are respectively the 
length and cross-section of the path of the lines in the iron. The 
following sentence occurs: — If the alternator gives a 
very pointed potential curve, and very high maximum value, the 
: B d ав . 
maximum value of © — 9*1 But —— 
value o TH di ut я is 
independent of the alternate-current curve" [the italics are ours], 
* and only depends on the hysteresis curve ; hence the value of 


d А, which is simultaneous with the maximum value of the 


must be very grcat. 


potential curve, must be greater with pointed curves than with 


flat." This is not necessarily so, and tho reason is this—that the 
value of pes is dependent on the form of the P.D. curve in во 
( 


much as it is dependent on the point on the hysteresis cycle at which 
we are working, and this again on the part of the period at which 
the maximum value of P.D. occurs. Compare Figs. ЗА and 3B. 
In A, when the P.D. is at, its maximum, the induction curve 
has not crossed the zero line, and we are working at the point 
marked ‘‘a,” Fig 8; but when the P.D. is a maximum in B we are 


working at the point ‘‘b,” Fig. 8: the value of 15 at b is 70 per 
( 


cent. greater than at a, and this is why the current-curve is so 
steep at the time of maximum P. D. in A and comparatively flat in 
B, alibough the maximum P.D.'s in these two only differ by 10 
per cent. ‘The steepness of the curve in A is also partly due to the 
eddy-currents. | 

In conclusion we wish to thank both Prof. Ayrton and Mr. 
Mather for their kindness and help throughout these experiments; 
and we are especially grateful to Prof. Ayrton for the assistance he 
has rendered us in the preparation of this Paper. · 


APPENDIX. 

Before deciding on the method described in this Paper for 
obtaining potential difference waves of any desired shapes, we 
considered the practicability of using a series of alternators coupled 
on one shaft. By this means various component harmonics differ- 
ing in phase, amplitude, and frequency could be produced and 
combined to give any desired wave-shape. This idea of combining 


harmonics to obtain prescribed results has been known for some . 


time. Lord Kelvin used it in his famous tide-predictor, and it was 
afterwards employed by Profs. Ayrton and Perry in 1877 in their 
apparatus described in a Paper on ''The Music of Colour and 
Visible Motion. f Although this method would have been in 
some ways very convenient, we were obliged to dismiss it as too 
expensive. It is also difficult to get waves of very great irregu- 
larity by this method. Dr. Fleming, in reference to this method, t 
remarked that three such alternators, giving frequencies in the 
ratio 1, 3, 5, would be sufficient for the majority of curves met 
with in practice. We were anxious, however, to experiment with 
waves not actually met with in practice, since our aim was not so 
much to find out which alternator now on the market was the best, 
but rather to give some information, if possible, which might be a 
guide in the future design of alternators for use on transformers. 
On considering the question more fully, we also find that the 
first three odd harmonics given by the series of alternators just 
mentioned would not, in many cases of not very distorted waves, 
give a close approximation to the true shape ; thus we find that, 


* The Electrician, November 29th, 1895, Vol. LXX XVI, p. 153. 
+ Physical Society, Noveml.er 23, 1878. 
$ The Electrician, June, 1895, Vol. XXXV., p. 304, 


In this paper we have shown 
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in order to get a peak in one part of a wave, it is necessary to 
cause the rest of the period to consist of a series of irregular 
undulations. We cannot, in fact, by this method alter one part of 
the wave without getting into difficulties with the rest of it. This 
point is brought out very clearly in Fig. 14. Here we show à wave 
which we have produced by our method of injection, and also 


Fic, 14.— The Continuous Line Curve shows Wave actually produced 
with Injector. The Dotted Line Curve shows Wave that would be 
roduced by Combing the first three Odd Harmonies. 


the wave given by the combination of its first three odd harmonics 
(dotted curve). It will be noticed that, though this wave ap- 
proaches the desired shape at the peaked part, it is far from it 
during the rest of the period. The harmonics for this wave were 
obtained with one of Coradi’s harmonic analysers, by the courtesy 


Fic. 15.—X = Third Harmonie in Anti.phase. Y=Third Harmonie in 


Co- phase, 


ll 


of Prof. Henrici. It is here that our method has one of its chief 
advantages. If we want a peak or a depression in one part of our 
wave, we make it, and leave the rest in peace. 


This wave, and the method of obtaining it, was given iu The Мес. 
trici«n, June, 1895, Vol. XXXV., p. 289. 
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The injector method is also one which may be adopted at very 
little cost. It may be argued that the condensers are expensive, 
but they are not necessary, as a great variety of waves can be got 
by injecting resistance, and using more than one pair of brushes 
(b, bz. Fig. 1.), and so getting more tban one injection on each half- 
wave. It should also be remembered that, when using condensers, 
the greatest effect is got with the least capacity. "The effect of 
higher harmonics on the area of a P. D. wave (and consequently on 
the maximum induction) cannot be stated generally. But it may 
be of interest to indicate the general principles on which it resis. 
To do this a simple case may be taken as an example. It is only 
necessary to consider odd harmonics, as even ones make the waves 
unsymmetrical about the time line. 

Consider the case of a third harmonic superimposed on a funda- 
mental sine wave as shown in Fig. 15. The amplitude of the 
harmonic is here three-tenths of that of the fundamental.* The 
two extreme cases are shown, namely, those with the harmonic in 
co- and anti-phase. The effective value of the resultant is the same 
in each case (viz , very nearly 4 per cent. greater than that of the 
fundamental), but in x the area of the semi-wave is diminished by 
that of a half-period of the harmonic, and in z it is is increased by 
the same amount ; this is the maximum effect possible, since, what- 
ever the relative phases be, two of the half-periods of the harmonic 
cancel as regards area. The area of the wave may therefore be 
diminished or increased by 10 per cent. by the addition of the 
harmonic. 

The area of a sine wave of the same effective value as the result- 
ants will be 4 per cent. greater than that of the original funda- 
mental. Thus, by building up a wave of two harmonics such as 
here chosen, we may get resultants of constant effective value 
having areas from 6 per cent. greater to 13°5 per cent. less than 
that of the sine wave of that effective value. It will be apparent 
from this reasoning that the effect of perio ы is entirely depen- 
dent on their phase relatively to the fundamental, and that 
attempts such as were made at the time of the "Sine Wave 
Controversy " to state generally the effect of harmonics in the P.D. 
wave on the iron loss of a transformer are quite futile. 


MAGNETIC DATA AND TESTING OF IRON AND STEEL. 


At the ordinary meeting of the Institution of Civil Engineers on 
Tuesday, May 19th, Sir Benjamin Baker in the chair, two commu- 
nications dealing with the magnetic properties of iron and steel 
were considered. 

The first Paper was entitled The Magnetic Testing of Iron and 
Steel," by Prof. J. A. Ewing, F.R.S. The author referred to tho 
practical importance which now attached to the magnetic testing 
of iron and steel in relation to the manufacture of dynamos and 
transformers. From being а mere laboratory experiment, interest- 
ing only to students of physics, it had passed into the rank of an 
engineering operation. Jron makers now supplied material greatly 
superior, from the magnetic point of view, to that which could be 
obtained even two or three years ago. In dynamo construction the 
introduction of permeab!e steel castings for the field-magnets had 
given greater latitude as to form without loss of efficiency, the best 
Steel castings being indeed somewhat better magnetically than 
most forged iron. In stampings of sheet metal for transformers 
the main consideration was absence of hysteresis, and so great 
had been the advance in this respect that iron was now readily 
obtainable with only half the amount of hysteresis which was 
considered possible a few years ago. This had brought about a 
notable increase in the efficiency of alternate-current distribution 
by redueing the large element of loss which occurred through the 
hysteresis of transformer cores during the hours of light load as 
well as of heavy load. The author recalled the conventions accord- 
ing to which the magnetic quality of iron was expressed. The 
most usual test was one to determine the relation of the magnetic 
induction to the magnetising force, the ratio of B to H being the 
permeability. To enable H to be determined with accuracy the 
specimen was arranged as a closed ring, or as an ellipsoid, or as a 
bar or bars rendered practically endless by the use of a yoke. Bal- 
listic methods of testing were described, and it was shown how in 
the use of a yoke the proper correction might be experimentally 
found, to deduce the true magnetising force by allowing for the 
magnetic resistance of the yoke itself. For this purpose the author 
used a pair of bars joined by two short yokes at their ends, the 
yokes being shifted so as to include either the whole length or half 
the length of the bars in the magnetic circuit. Reference was made 
to various forms of apparatus designed to measurethe magneticinduc- 
tion by observing the force required to separate surfaces in the mag- 
netised piece, and a form used by the author was described in which 
& yoke piece was simultaneously drawn away from polar extensions 


* Unless the ratio of the maximum of the fundamental to the maximum 
of the harmonic is greater than the ratio of their wave- lengths, the curve 
will dip below the zero line at the ends of the half-period, in cases such as 
shown in z, Fig. 15. 
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at both ends of the bar. A novel apparatus was shown jn 
detail for measuring permeability by comparing the magnetising 
force required to produce a given induction with the force 
required to produce equal induction in a standard bar. This 
apparatus,* which the author terms a magnetic bridge from its 
analogy to the Wheatstone bridge for the measurement of resis- 
tance, reduced the operation of testing to a comparison between the 
specimen and a bar the magnetic quality of which had been deter- 
mined once for all by the instrument maker. The two bars were 
connected by end yokes, and by varying the number of turns 
in the magnetising coil on one of them the yokes were brought to 
the same magnetic potential. The relative number of turns on 
the two thus gave the relative magnetising forces required to 
produce the same induction in both. A simple form of magnetic 
detector showed when the two yokes were brought to the same 
potential. The manipulation consisted in varying the number of 
turns acting on one bar by means of dial switches, while the 
magnetising current was from time to time reversed. This 
permeability tester was intended for workshop use, and might 
take its place alongside of the author’s hysteresis tester, which was 
also described. The methods of directly measuring hysteresis were 
briefly referred to. 

A number of representative examples were given of permeability 
tests of forged wrought-iron, forged steel and cast steel for dynamo 
magnets ; also of hysteresis tests of transformer 1 8 rolled from 
Swedish wrought iron and from ingot metal. he results were 
shown by means of numerical tables and also in curves. 

The second Paper, on ‘‘Magnetic Data of Iron and Steel,” was 
by Mr. H. F. Parshall, Assoc. M.Inst.C. E. Magnetic teste of iron 
and steel might be conducted to determine such properties as per- 
meability, maximum magnetization, residual magnetism, and per- 
manent magnetism, and the relation they bore to tempering, 
annealing, internal stresses, composition, and processes of manu- 
facture. The loss of energy through hysteresis might be deter- 
mined either magnetically, by determining the area of the loop 
formed by plotting the flux densities as ordinates, and magnetic 
force as abcissas, or mechanically by suitable power-measuring 
apparatus. A study of the magnetic results and of the chemical 
analysis showed a more or less intimate relationship according 
to the degree with which the modifying physical conditions 
might be controlled. In general, a greater degree of purity 
was an indication of high permeability, but as the different 

ualities of iron and steel merged into each other by insensible 
degrees, owing to variations in the processes of manufacture, 
chemical analysis might be taken only as an approximate indica- 
tion of the magnetic properties. Carbon was the most important 
element entering into the composition of commercial iron, and, 
within the limits that chemical analysis might serve as an indica- 
tion of the physical structure, the permeability was inversely as the 
amount of carbon present. The limitation as to the state of physical 
structure was greatly affected by the state of the carbon, that was, 
whether free or combined ; in cast iron as well as in steel, the effect 
of graphite was second to that of the carbide commonly known as 
fixed or combined carbon. 

Beyond a certain degree of purity, as in wrought iron and carbon 
steels, the treatment as to annealing and tempering became of first 
importance. The magnetic properties of some of the alloys of iron, 
nicke!, or manganese were such as to show that the physical 
structure was the ultimate determining factor. The hysteresis loss 
was in general inversely as the degree of purity ; but in compara- 
tively pure irons it was determined principally by its treatment as 
to annealing, heating, and mechanical straining. 

LD 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 22nd. 
PHYSICAL SOCIBTY. | : 

ó p.m. Meeting at Burlington House. Adjourned discussion 
on Messrs. Frith and Rodgers’ Paper: “On the True 
Resistance of the Electric Arc.” The following Papers 
will be read: (1) “On Dielectrics,” by R. Appleyard ; 
(2) »The Field of an Elliptical Current," by J. Viriamu 
Jones; (3) *An lostrument to measure Frequency," 
by A. Campbell. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

8 рт. Students' Meeting at 25, Great Gcorge-street, S.W, 
Paper to be read: “ The X. Ray Photography,“ by 
Н. S. Tyson- Wolff. 

ROYAL INSTITUTION. 

9 pm. Evening Discourse: Hysteresis, 

Ewing, F.R.S. - 
THURSDAY, May 28th. 
INSTITUTION OF ELEKOrRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read: “The 
Utilisation of Water Power, especially with a small Fall, 
with some examples of Plants for the Generation of 


Electrical Energy,” by Sept. Steiger. 
... ͤ ͤ—. — — — ͤ—ͤ—ͤ 


* [For un illustrated description of this instrument see The Electrivian, 
May 8, 1896, p. 41.— Eb. Е. 
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WAVE-FORMS AND IRON LOSSES. 

Those who have watched the progress of alternate-current 
theory during the past few years will have observed, and 
probably have been pleased to see, that greater importance 
has been attached to actual physical research and less to 
abstract mathematical deductions. In the early days of this 
branch of electro-technical science we were commonly treated 
to a pound of abstract analysis, based upon FovniEn's theorem, 
to every short ounce of actual experiment. True enough, 
tests were made, and the efficiencies of the various forms of 
alternate-current apparatus were measured and served up in 
tabular form. But these departures from pure abstractions 
were more in the nature of engineering metering than physical 
measurement, and in most cases they served only to intensify 
the gap between the so-called theory and what was found to 
occur in actual work. Sine waves and simple harmonic 
functions were the mathematical bricks and mortar of the 
theorist of that day, and if our results in practice did not 
resemble the structure which was reared of these materials, 
so much the worse, we were told, for our results in practice. 

In those days of guessing by equation, alternate-current 
waves of complicated form were known and recognised by 
theorists; but the acquaintance was of a distant and frigid 
nature, and warm affection was reserved alone for the pure 
and genuine sine. Within the very heart of the alternator, 
it was true, all sorts of complicated waves might occur; but 
when the terminals were reached most of the harmonics 
would have suffered extinction ; while by the time the energy 
had filtered through a system of transformers, not one single 
harmonic would have been able to survive the ordeal of self- 
induction, and nothing but a true sine wave would appear 
at the distant secondary end.  FounrEn's theorem showed it; 
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and at the magic of that name everyone bowed in acquiescence ; 
and no one took the trouble to find whether the wave was or 
was not really a simple sine. 

Gradually, however, the hardy vitality of a complicated 
wave-form came to be recognised, and it was found to be one 
of the most difficult, not one of the easiest things, to effect 
an appreciable change in a wave-form impressed upon a 
circuit by an alternator or set of alternators. Transformers, 
Dr. Frese has recently told us, copy every minor ripple and 
tiny harmonie with the greatest accuracy and faithfulness. 
The conditions under which the form of a supply-system 
wave becomes simplified occur not commonly but rarely, in 
general practice. So that the important question arose: 
What are the relative commercial values of the different 
forms of waves that are met with in practice? We believe 
that this question was first raised in America, where the 
practical engineer, bombarded by а superabundance of 
equation-woven “ theory,” had grown tired of it all and 
had struck out for himself on practical lines. Unfortunately 
a section of American engineers still laboured under the-thrall 
of misapplied mathematics; and when these found that alter- 
nators of various kinds did not have their waves twisted into 
true sines, they obeyed the dictates of the theorists and tried 
to build their alternators to generate waves of this simple 
form. Whatever may be said for the simple sine wave 
purely in relation to line-drop over long-distance trans- 
mission circuits; there was nothing at that time and 
there is nothing now to show that the pure and simple 
sine is the most efficient and best form for alternators in 
general. In fact, it is demonstrably not the best form. We 
were therefore led to raise a protest against this obviously 
hasty and unwarranted inference from “ * theory " jn our issue 
of July 6, 1894. 

Awakened thus to the importance of the question of alter. 
nator wave-form, electrical engineers on both sides of the 
Atlantic busily engaged themselves in solving the many prob. 
lems that it suggested. After the war of words had ceased 
which immediately followed our criticism of the American 
practice just referred to, a great deal of experimental work was 
commenced, some of the results of which have only just been 
published in the admirable Paper that Messrs. Berton, TAvrLon 
and Barr read last Thursday week before the Institution of 
Electrical Engineers. Ме commenced a reprint of this con- 
tribution to the literature of the subject in our last issue 
and complete it this week. But we are anticipeting the 
order of events somewhat, and must return to an earlier 
stage, when, on July 6, 1895, a Paper on “ The Behaviour of 
Transformers under the Influence of Alternating Currents of 
Different Wave-Forms’’ was read by Dr. G. RóssrER at the 
Münich meeting of the Verband Deutscher Electrotechniker 
We give the aetual date of this meeting in order that Dr. 
RössLER's important work may be properly acknowledged and 
that a legitimate place may be assigned to it in the history of the 
subject. A translation of this valuable Paper was commenced 
in our columns on November 22, 1896. 

The researches of Dr. RössLER, and the later researches of 
Dr. FLEnNd and others, were carried on by the aid of a 
number of actual alternators giving different types of waves. It 
will be evident that though by this means it would be possible to 
determine in which direction a general improvement of wave. 
form might be effected, the limited number and the limitations 
in form of the available waves would make it impossible to 
deduce any general quantitative law. A valuablestepin advance 
was made when it occurred to the authors of the Paper just 
read before the Institution of Electrical Engineers, to produce 
artificial and carefully selected distortions in the wave of a 


single alternator, by **injecting ” résistance and capacity into 
the circuit at definite parts of the wave and for definite intervals. 
The perfect control thus acquired over the wave-form experi- 
mented upon enabled a quantitative series of results to be 
determined, from which not only the best form of wave but 
the degree of its superiority over any other form could be 
accurately ascertained. 

The discussion on Messrs. Berton, Тлугов and Barr’s 
Paper revealed that electrical engineers in this country are not 
wholly alive to the importance of the question at issue, and 
are divided as to its practical value. Dr. FLeminc, whose own 
work on the subject has been neither small nor unimportant, 
was the first to speak. He paid a tribute to the ingenuity 
of the authors’ method of producing their wave-forms, but 
pointed out that transformer design is more than a matter 
of minimising iron loss, and reminded his hearers that a peaked 
form of wave produces, for a given voltmeter reading, a greater 
stress on the insulation of the circuit than less efficient forms. 
Dr. RóssrER has observed this too, but has qualified his observa- 
tion by the remark that with a suitable form of wave of this 
type one could remove most of the objections based on the 
higher insulation required, 716200 otherwise affecting the рго- 
perties of these (peaked)-waves." Mr. Eversuep followed with 
some arithmetic.’ From Mr. Eversnep, who is an avowed 
opponent of pure theory, one naturally expected to get prac- 
tical arithmetic. He told us that the iron losses in a trans- 
former amounted to only 2:5 per cent., and that 10 per cent. 
of this was nothing, or nothing worth making a fuss about, 
and not worth the trouble of saving; and that when it was 
saved it was only the cost of the coal and the oil that was 
really saved. Мг. Eversnen’s figures disappointed us, because 
they were not practical, but were based on assumptions that 
do not correspond to practice. A transformer doubtless may 
be designed that, when always kept on full load and under 
laboratory conditions, will have an iron loss not greater than 
2:5 per cent. But when that same excellent transformer is 
put into active commission on a supply network, it will have 
to work at very much lower loads, while all the time wasting 
in its iron exactly the same amount of power as before. At 
one-tenth of its best load, this transformer would waste no 
less than 25 per cent. of the energy supplied to it. The 
‘contention cannot be upheld that on any transformer system, 
however carefully banked, the transformers can be run all day 
and night long on their best load; while on the vast majority 
of systems, where no banking regulation is even attempted, 
the average load throughout the year cannot be anything but 
a small fraction of the most efficient load. Mr. Eversuep’s 
‘estimate of a total transformer capacity of 4 million units, for a 
system delivering 3 million units per annum to the consumers, is 
very far below the actual mark, as will be seen when we say that 
it represents a transformer load factor of 75 per cent. for the 
entire year. The statistics of alternate current supply systems 
speak for themselves, and quite justify our contention that to 
effect а 10 per cent. reduction in transformer losses is a matter 
of more than academic interest. Newcastle with its 40 per 
cent. loss in distribution, Sheffield with its 30 per cent. loss, 
or even Bedford—the most favourable example we can cite— 
with more than 10 per cent. of distribution loss, shows that 
there is economy of & very valuable magnitude yet to be 
effected in this direction. We are not contending that all 
this loss takes place in the transformers, nor that more than 
a small percentage of it could be saved by means ofa better 
wave-form. What we do assert is that the saving to be 
effected is much greater than Mr. Eversnep would have us 
believe, and sufficiently large to merit the attention of practical 
engineers. . 
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In quite another respect, also, do we differ from Mr. Ever- 
SHED. Doubtless it is true, as Dr. FrEwiNG has observed, that 
all engineering design is a matter of compromise. But it 
is equally true that the best design arises from the most 
intelligent of all possible compromises ; and a design is most 
intelligent when the engineer is in possession of the greatest 
number of facts about what he intends to do. He cannot 
design intelligently and work in the dark at the same 
time, and even partial darkness is injurious to good 
work. Now, the suggestion that any element of design is 
trivial and insignificant amounts to a statement that it can 
be ignored. And if one such supposed trifle may be ignored 
so may many others. If we can afford to be careless about 
alternator wave-form, because, as Mr. Eversuep asserts, it 
makes a difference of only £42 per annum in ihe working 


expenses, we can also afford to be careless about the length 


of a shaft bearing, or the choice of a lubricating. oil, or the 
selection of station ammeters and voltmeters. The Scotch 
‘say, “ many a mickle makes a muckle," and there is a sound 
principle of engineering design in the old-fashioned English 
proverb that “if we take care of the pence, the pounds will 
take care of themselves.’’ Besides, how, unless we investigate 
the matter in the way Mr. Berton and his colleagues have 
done, can we be sure that the most efficient type of wave-form 
is not given by the cheapest design of alternator? Those who 
scoff at the matter tacitly assume that it must be the dearest. 
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REVIEWS. 
— — 
The Magnetic Circuit in Theory and Practice. By Dr. H. vu 
Bors. Translated by Dr. Atkinson. (London : Longmans, Green and 
Co. 1896.) 


The accomplished translator of Ganot has done another 
service to English students of science—this time to a later 
generation—by putting within their easier reach Dr. du Bois’ 
treatise on the magnetic circuit, originally published in 
German two years ago. The translation has had the advan- 
tage of the author's own revision, and is enriched by a 
number of notes, in which he has made brief reference to 
some of the most recent developments of his subject. Though 
here and there a trace of the German idiom survives, Dr. 
Atkinson has done his work well, and has left Dr. du Bois’ 
English friends comparatively little reason for regretting that 
the author did not select English, instead of German, as his 
original medium of expression, out of the many European 
languages of which he is master. 

Amongst modern advances in the science of magnetism the 
conception of the magnetic circuit has taken a leading place. 
Compared with older methods of attacking magnetic problems 
it offers an alternative which is always interesting, and often 
in the highest degree fruitful. Many cases, and especially 
cases such as arise in dynamo design, admit of satisfactory 
treatment by aid of this idea, when they are too complex for 
solution in any other way. 

Its utility is so great and its range of application so wide, 
that there would have been matter of surprise if it had not 


received the cordial welcome which electricians have, in fact,. 


given it. Small wonder, indeed, that in the warmth of their 
reception some of them perhaps allowed their enthusiasm to 
get the better of their judgment. Most remarkable opinions 
were expressed as to the influence of the new ideas in dis- 
placing the old ones. The conception of magnetic poles, the 
law of inverse squares, and so on, were to be completely 
shelved. We were gravely told that it was impossible now to 
gauge how much the progress of electrical science had been 
“impeded and retarded ” by the weight of the great names of 
‘Coulomb and Poisson and Laplace. The notion of the mag- 
netic circuit was for electrical engineers the pearl of great price; 
to gain it they were to sell all they had formerly held dear. 
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* Having this, they need no laws of inverse squares of dis- 
tances, no magnetic moments, none of the elaborate expres- 
sions for surface distribution of magnetism, none of the 
ancient paraphernalia of the last century." It was almost 
the language of the revivalist preacher; but the new gospel 
of the magnetic circuit fortunately had enough real strength 
and vitality to survive even such excesses on the part of its 
more ardent proselytes. 

Dr. du Bois gives no countenance whatever to any such 
extravagant views. Не is studiously careful to assign to the 
notion of the magnetic circuit its proper place both in mag- 
netic theory and in the application of theory. He recognises 
at once its yalue and its limitations, and we nowhere find him 
playing the part of the child who shows its devotion to a new 
toy by throwing the old ones into the dust-bin. 

One of the most interesting chapters of his book is that 
which gives a historical survey of the development of this 
important conception, The analogy of magnetic systems 
to circuits of other kinds is in fact so old that if all the 
“© ancient paraphernalia of the last century were swept away 
the foundations of this analogy would perish with them. 
Dr. du Bois traces it as far back as Euler. In the hands of 
Faraday, of Kelvin, and of Maxwell it took clearer shape, 
Maxwell's contribution dealing especially with the analogy to 
the electric cireuit, and Lord Kelvin with the analogy to the 
conduction of heat and the flow of fluid through porous 
material. It was this hydro-kinetic analogy that led Lord 
Kelvin to introduce the word permeability, now so familiar 
to everyone who has to speak of the magnetic quality of iron. 
Coming to more recent developments, Dr. du Bois refers to 
the writings of Rowland, Bosanquet and W. von Siemens, to 
the practical work of Elphinstone and Vincent and of Kapp, 
all of which may be said to have prepared the way for the 
great Paper in which J. and E. Hopkinson gave definite 
scientific expression to ideas which had up to then been too 
general to be very useful, or too vague to be very convincing. 
It is not too much to say that this Paper was to most students 
of magnetism the first evidence that the idea of the magnetic 
circuit could in certain cases be sufficiently divested of arbitrary 
assumptions to be logically conclusive, and at the same time be 
applied to practical problems with admirable effect. It is 
essentially from the standpoint supplied by this Paper that 
Dr. du Bois has written his book. 

He writes with the fullest knowledge of his subject, both in 
its mathematical and its experimental aspect. The treatment 
is conspicuously thorough and exact. Dr. du Bois assumes 
some knowledge of the magnetic qualities of materials, that is 
to say, he is content to refer students to other works where 
such results have been fully stated. The book is not one for 
beginners in magnetism ; it is a critical and philosophical study 
of a large part of magnetic theory and of a large group 
of methods in magnetic investigation. The field is one in 
which Dr. du Bois is himself well known as an original worker. 
Amongst the experiments and experimental methods that are 
described a considerable number are the author’s own. If any- 
thing, he has given these a less prominent place than they 
deserve ; but in dealing with the work of other investigators 
his book shows, in every chapter, how wide has been his 
reading and how careful and sympathetic his appreciation of 
the experiments of his contemporaries. There is a wealth of 
reference to the work of others throughout the volume that is 
not very often found in English text books, for we are apt, 
most of us, to go our own way without looking much to the 
right or left, and scarcely ever glancing behind. 

It would be impossible without unduly extending this notice 
to give even a summary of the large field of which the work 
treats. The first five chapters deal with mathematic theory, 
tempered of course by experiment; then come applications, 
history, and accounts of experimental methods. No existing 
text book or treatise covers the same ground. The book is in 
all respects one to be commended to the attention of those 
who wish to obtain a real grasp of-magnetic science. The 
present writer may perhaps be allowed to express a hope that 
those who have found a certain volume on magnetic induction 
serviceable to them will enlarge their knowledge by reading 
Dr. du Bois. ! 
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English readers may perhaps regret that the ‘‘ magnetic 
force with which they are familiar is called by Dr. du Bois 
the magnetic intensity, or more generally the “ intensity ” 
alone. We find such phrases as lines of intensity " and 
“the direction of the intensity." Dr. du Bois is perfectly 
consistent in his nomenclature, and it is not likely that auy 
confusion will be caused. But these things are matters of 
taste and habit, and (especially in view of the usage which 
gives to the quantity | the name of intensity of magnetisa- 
tion) we should have preferred to see the name magnetic force 
retained for H. 

This, however, is a small point, in no way diminishing the 
obligation under which Dr. du Bois has put students of 
physical science and electro-technics. He has given them a 
systematic and authoritative account of modern ideas in 
magnetism. J. A. E. 


STEEL STEAM PIPES AND FITTINGS, AND BERNARDOS 
ARC WELDING IN CONNECTION THEREWITH.* 


BY SAMUEL M ‘CARTHY, 


The constantly increasing use of steam at high pressures, both for 
marine and land engines, renders the employment of the most 
suitable and reliable steam pipes a matter of the utmost importance 
and interest to engineers ; and it is somewhat surprising that the 
` subject does not appear to have been brought before this Institu- 
tion for consideration and discussion during so long a period. 

Cast-iron and Copper Pipes.—Cast iron, which has the advantage 


of being seamless, and which can be moulded into any desired. 


shape, is heavy, cumbrous, frequently porous, and always liable to 
fracture by a blow. The necessarily great thickness of cast-iron 
steam-pipes, and the rigidity of the bends, also add greatly to the 
difticulties of arranging for expansion. Hence the use of this material 
for pressures over 5010. or 60lb. per square inch is becoming more 
and more rare. Copper, which for so long a period was almost 
exclusively adopted in the navy, and also to a great extent in the 
mercantile marine, for steam and feed-pipes, has, in consequence of 
numerous disastrous failures, become of late years greatly dis- 
credited. The cause of its failure need not be entered into here, 
nasmuch as the subject was fully dealt with in the Paper on steam- 
ipes which was read by Mr. J. T. Milton before the Institution of 
aval Architects in April, 1895 (Transactions, Vol. XXXVI. p. 191). 
Wrought-Iron and Steel Pipes,—Cast-iron and copper having 
failed to afford the necessary security and confidence in connection 
with steam at high pressures, there arose a great deinand for 
welded wrought-iron or steel pipes, which was promptly met by the 
leading tube-makers, who lost no time in procuring the requisite 
machinery for their manufacture. With regard to the respective 
merits of iron and steel for this purpose, as for many others, there 
has always been a great difference of opinion among engineers ; and 
the controversy is not yet at an end, but invites renewed experiment 
and useful discussion. In the early days of the manufacture of 
large welded steam-pipes, iron was most frequently preferred ; and 
doubtless the preference was then wise, and was justified by ex- 
perience, inasmuch as at that time the manufacture of steel plates 
had not reached the degree of perfection to which it has since 
attained. Not only were the steel plates often laminated and blis- 
tered, but it was difficult to procure mild steel of a suitable quality 
for welding. Happily these troubles have to a great extent disap- 
; and an abundance of excellent mild steel can be obtained, 

which can be welded as readily as iron. | 
Corrosion. — One of the principal objections raised by the oppo- 
nents of steel has been that it is more subject to corrosion than 
iron ; and doubtless this would be a grave defect if shown by 
experience to prevail. This matter was dealt with at great length 
in the Paper on the comparative endurance of iron and mild steel 
when exposed to corrosive influences, which was read by Mr. David 
Phillips before the Institution of Civil Engineers in March, 1881 
(Proceedings, Vol. LXV. p. 73). As the result of numerous 
experiments, he came to the conclusion that steel, in the form cither 
of boiler tubes or of plates, was greatly inferior to iron in power to 
resist corrosion ; but in the lengthened discussion which followed 
the speakers were almost unanimous in their dissent from this 
conclusion. At all events, whatever may be the result as regards 
boiler tubes, there is every reason to believe that welded steel steam- 
Pipes are free from any risk in this respect. Recently the author has 
d an opportunity of examining several lengths of in. steam-pipes 
and bends, made of steel, at the City of London electric lighting 
station at Bankside, which have been constantly at work at a pres- 
sure of 160lb. for over three years, and which exhibit not the 


slightest appearance of pitting, scoring, or corrosion in any form. 


* Paper read before the Institution of Mechanical Engineers. 
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Although only an isolated case, this affords pretty strong evidence 
so far as it goes; and the author has never heard of a single com- 
plaint as regards corrosion of steel, steam- pipes in connection with 
the large quantities which have been supplied. In erecting ranges 
of steam- pipes, great care should be taken to ensure efficient 
drainage; for should there bə any point in the range where the 
condensed water is allowed to lodge, corrosion will no doubt take 
place sooner or later at that part, whether the pipes are made of 
wrought iron or of steel. 


Thickness of Metal.—A8 to the comparative thickness of steel and 
iron pipes, it might naturally be expected that the former would be 
made lighter in proportion to the greater tensile strength of steel. 
Theoretically this should be so; but in practice it is carricd out to 
only a limited extent. -Not only is a large margin required for 
Safety, but the exigencies of manufacture necessitate & certain 
thickness of plate to ensure making a sound weld ; and this thick- 
ness cannot be reduced without risk. For instance, a common size 
of steam-pipe, 10in. bore, is most conveniently made of jin. plate, 
which would be amply strong enough for iron, and is consequently 
excessive for steel; but the reduction of ,'in. in the thickness 
would affect the cost and the weight so slightly, that it is thought 
best to err on the safe side. For larger sizes, of 12in. to 18in. 
bore, it is found practicable to make ateel pipes somewhat lighter 
in proportion to iron. In this connection it is interesting to note 
that the Admiralty are now using steel for all sizes of steam-pipes 
over 2in. bore. Above 9in. bore they atill adhere to the practice 
of having a butt strap or cover strip riveted along the line of weld, 
which the author believes to be worse than useless, as the numerous 
rivet-holes necessarily tend to weaken the pipe. It is also pro- 
bable that the presence of the cover strip, in connection with the 
expansion of the pipe both circumferentially and longitudinally, 
has the effect of setting up a tearing strain, which may result in 
leakage at the rivets. The addition of the butt strap also adds 
greatly to the cost of the pipes. In a recent specification for steam- 
pipes the Admiralty fix #ths of an inch as the uniform thickness 
for all pipes from біп. to 14in. diameter of bore, the tensile 
strength of the steel not to exceed 25 tons, and not to be less than 
23 tons per square inch. In the following Table I. are given the 
thicknesses which are usually specified for steam pipes froin 6in. 
up to 18in. bore, for pressures varying from 1001Ь. to 18016. per 
square inch, also the corresponding hydraulic test pressures. In 
addition to the hydraulic test, the pipes are also tested with high- 
pressure steam. This is important, because they are thus tested 
under actual working conditions as regards temperature and con- 
sequent erpansion ; and any minute pin-hole which has not been 
revealed by the cold-water test is certain to be detected under 
steam. 

Table I.—Thicknesses of Steel Steam Pipes for varying pressures. 


Steam pressure, pounds per square inch.— ~ 


100 120 150 180 
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200 240 560 560 
Hydraulic test-pressure, pounds per square inch. 


Methods of Manufacture.—It is frequently supposed that the 
electric arc is brought into operation for welding the longitudinal 
seam of the barrel of the pipe. As a matter of fact this is not 
the case. It can of course, be done, and has been done successfully 
in many instances; but as it was found from experience that no 
saving in cost was effected, and that nothing was gained either in 
speed or in efficiency by the use of electricity for this purpose, the 
straight seams are still welded in the ordinary manner, namely, 
either in the rolls or by gas and power. 


Roll Welding.—In this process the iron or steel in the shape of 
strip is first scarfed along both edges in a planing machine, on the 
outer face along one edge, and on the inner face along the other ; 
it is then heated in a muffle, and, by being drawn through skelping 
dies, is bent into tubular form or akelp, and is ready for the welding 
furnace. When the welding heat is reached the skelp is with. 
drawn froin the furnace with tongs, as shown full size in Fig. 1, 
and the end is placed upon the head of a horizontal mandril fixed 
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to a long rod, which is held between a pair of revolving rolls that 
are turned to suit the particular size of tube being made. The 
skelp being seized by the rolls is rapidly welded by the pressure 
exerted upon it between the two rolls on the outside and the 
mandril on the inside of the tube. In all cases the tube is drawn 
twice through the rolls at a welding heat, the process being the 
same each time.‘ On finally leaving the welding rolls, the tube 
passes through a mangle or reeling machine, which straightens it ; 
the ends are then cut off square, and it is ready for testing. 

Gas Welding.—The strips, after being scarfed along their edges, 
are heated only cherry red in а muffe, and are then bent to the 
required diameter in the rolls, The pipe is next placed on a 
“ beak,” as shown half full-size in Figs. 2 and 3, and a jet of gas 
is brought to bear along the seam, whereby in a short time, varying 
according to the thickness of the plate, a length of about Gin. to 
Sin. is brought to a welding heat. А small quick-speed steam 
hammer, fixed above the work, then rapidly closes the seam, and 
completes the weld. The operation is repeated on the next length, 


Fic, 


1.— Roll Welding. 


until the longitudinal seam is completed. The use of gas renders 
the process clean, and absolutely freo from dust and other impuri- 
ties ; and the edges of the pipe, having been carefully freed from 
scale after leaving the heating furnace and rolls, a perfectly sound 
weld is obtained. At some works all sizes of pipes are made 
through the roll, while at others this method is followed only up 
to 8in. bore, and all the larger sizes are welded by gas. 

Bernurdos Arc Welding.—It is in the manufacture and attach- 
ment of flanger, branches, bends and T. pieces that the Bernardos 
system of welding by means of the electric arc plays such an 


ciency of the apparatus is not so high, because during part of the 
working period no current whatever is passing, and the machinery 
is running light. 
` As illustrated by the diagram, Fig. 4, the plant is run on the 
rallel system, and between the terminals of the dynamos or 
ttery as many welding arcs can be connected as may be desired, 


Positive Omnibus Main. 


Welding 
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Resistances 


siding| Arcs 
Negative Omnibus Main 
Fic. 4, 


and every welder is able, independently of the others, to vary his 
own current to suit the work in hand at the moment. One terminal 
of the circuit is connected by means of a flexible cable to a carbon 
pencil in an insulated holder (Fig. 5), which is held by the work- 
man; the other terminal is connected to the table on which the 
work lies, or to the work itself. When iron or steel is under 
treatment, itis usual to make the carbon the negative pole, and the 
iron or steel the positive pole; but for other metals the poles are 
sometimes reversed. In the appendix is given a summary of the 


results of experiments made by Messrs. David Kirkaldy and Son 


m 
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Fic. 2 and 3.—Gas Welding. 


important part. This process has now been in constant operation ! for Messrs. Lloyd and Lloyd, to ascertain the tensile strength of 


for over five years at Messrs. Lloyd and Lloyd's Coombs Wood 
Works, near Halesowen, with which the author is connected, where 
during this period it has been employed chiefly on large steel pipes 
and connections, suitable for high-pressure steam. The process has 
been so fully ard clearly described from time to time in the various 
‘echnical and scientific journals that it is unnecessary to do more 
than briefly illustrate it here, before showing its special application 
in connection with the subject of the present Paper. The method of 
working is simple. Ordinary low-tension continuous-current light- 
ing dynamos are used; to the terminals of these a battery of 
Bernados accumulators is connected, into which the current flows 
continuously. When the welding circuit is closed, the current 
flows from the dynamos and accumulators, and large resistances are 
used when necessary. In this way a large discharge is obtained, 
equal to about twice the capacity of the dynamos, and the load 
factor of the apparatus is high. For some purposes it is possible 


to work without the accumulators ; but when this is done the effi- 
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electric- welded bars of various brands and sizes; and also a com- 
parison of these with fire-welded bars. 

Flanges.—The method usually adopted for welding flanges to 
steam pipes is as follows (Figa. 6 to 11). The flange is stamped out 
under the steam hammer in such a way that a V-shaped groove is. 
left on the inside edge, as shown double full size in Fig. 7, extend- 
ing about three-fourths through the thickness of the metal. · The 
flange is next shrunk upon the tube, with the flat face outwards or 
at the end of the tube, and is carefully set in the exact position 
required (Fig. 8). The welding consists in laying small pieces of 
steel in the V-shaped groove, and welding them in one by one by 
means of the electric arc, Fig. 8, the welds being freely hammered 
between each heat. The welder makes a complete circuit of the 
back of the flange, and fills it up sufficiently to make a fillet of - 
about làin. radius, Fig. 9. In this way the flange is solidly 
welded to the tube at the back, and about three-fourths of the 


way through its thickness, Fig. 9; but the front or outer side. 
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s not yet welded. The tube is then up-ended, Fig. 10, and the 
outer side of the flange is welded to the tube, the only differ- 
ence being that the heat of the arc is used to burn out a cavity 
all round the junction of the pipe and the flange, until the depth 
is reached at which the two have already been united ; this cavity 
is then welded up, Fig. 11, in the same way as the back of the 


flange, thus ensuring that the flarge is welded solid to the pipe 
right throngh. | 


Fic. 5.—Electric Carbon Holder. 


Outlets, Branches and T-pieces.— The welding in of outlets and 
branches into steam-tubes is done by much the same method as 
already described in the case of .the flanges. The outlet, which 
consists of a piece of ordinary lap-welded tube, is cut off to the 
required length, and a hole is burnt by the arc in the tube, large 
enough for the outlet just to fit into. When fixed in the right 


R 


. 


Fics, 6 to 11.—Flange Welding. 


position the outlet is welded in, as 10 the case of the flange, by 
laying on small pieces of steel about lin. long by ?in. wide and żin. 
thick, and welding them in one by one, continuing the process all 
round the outlet, until a fillet is formed of about II in. radius, but 
this varies slightly with the position of the outlet on the tube. A 
T-piece is made in a precisely similar way, a short piece of tube 


4, 
2772222772222 72 


^ NS 
N ` een 


М 
“Р 
— 


Fio. 12. Tee- Piece. 


being welded into a longer piece (Fig. 12); and a cross (Fig. 13) is 
made by weld ing two similar short pieces, one on either side of the 
main tube. 

Bends and Expansion Pipes. These are made by the same method 
ав the outlets and T-pieces. In Fig. 14 is shown a form of expan- 
n bend, of which a number are at work, and are found highly 
effective, 


Length and Size of Arc.— One point in connection with electric- 
welded work, to which the author would call special attention, is 
the length snd size of the arc which is used in the welding of 
various kinds of work. With a short arc, the carbon point is 
brought down too close to tlie steel; and the result is inferior 
work, not only from the presence of the carbon, but also because 
the heat is concentrated upon so small a surface that the strains 
set up in cooling are considerable. The longer the arc, the softer 
and more diffused is the heat ; and any slight strain which may 
be set up can be got rid of by careful annealing. А long arc is 
therefore indispensable to the proper working of the system. | 
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Кта. 13. — Сгокз- Piece. 


Strength of  Electric-welded Flanyes.—An Sin. iron pipe іп. 
thick, with flanges electrically welded on, when tested to destruction 
at L'oyd’s Proving House, Netherton, broke in the body of the 
р:ре at over 88 tons, the welded part remaining intact ; and a 
similar pipe of steel broke in the welded part of the flange at over 
101 tons. These tests were tensile only, and were carried out with 
the view of proving the absolute soundness and consequent strength 
of the flanges electrically welded on. For this purpose special 
tackle was made. A blank flange with an eye-bolt attached was 
secured to each flange of the pipe, and the chain of the testing 
machine was connected with the eye-belts at each end, with the 
result given above. 


Fic. 14.— Expansion. Bend. 


Other Applications of Arc Welding.—All kinds of work of the 
above description can be readily and satisfactorily done by this 
process ; but ita utility in large works does not stop here. Small 
flanges can be heated and welded upon tubes by spinning them in 
a lathe at a high speed, and allowing the arc to play on them, the 
weld being made by the pressure of two rollers, one inside and 
the other outside the tube. Defects in steel castings and in finished 
forgings can be repaired with the greatest ease ; and the fact that, 
when such repaired articles are faced or turned in the lathe, the 
turnings come away sound and whole, is a proof that the welding 
has been perfect, and that the metal has not been burnt or ren- 
dered brittle by the process. 

Reverting to steam pipes with flanges and outlets electrically- 
welded on, these have been in constart request ever since the 
Benardos system was introduced into tnis country some five and 
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a-half years ago by Mr. Henry Howard, and the electric welding 
department at Messrs. Lloyd and Lloyd’s Coombs Wood Works has 
been kept going almost night and day. The principal demand has 
come from the various electric lighting works, for which the advan- 
tage and security were at once recognised of the solid welded flange, 
and also of the reduction in the number of joints by the outlets 
‘being welded to the tube. In many instances also the bend and 
the tube have been made in one piece, thus further reducing the 
joints. The City of London electric lighting station at Bankside 
has been almost entirely fitted with these pipes. They are also 
adopted at the Metropolitan electric lighting station at Amberley- 
road, the Kensington and Knightsbridge, the Bristol and the 
Nottingham electric lighting staticns, and many others. Among 
users of these pipes and fittings in connection with high-pressure 
steam engines may be mentioned Messrs. Pearson and Sons, Black- 
wall Tunnel Works ; Messrs. J. Musgrave and Sons, Bolton; Sir 
Titus Salt, Bart., Sons and Co., Saltaire ; and many others. 

Jvints.—In connection with the cognate subject of joints, the 
author is enabled by the kindness of Mr. Frank Bailey to describe 
a simple form of joint in use at the City of London and the Metro- 
politan electric lighting stations, which in conjunction with the 
solid electrically welded flanges has given excellent results. As 
shown double full size in Fig. 15, the joint is made simply with a 
copper ring jin. thick, of which a specimen is exhibited. These 
rings are cut of the required thickness from a copper cylinder of 
the necessary size, and are carefully annealed. The great thick- 
ness of the solid welded flanges admits of their being screwed 
tightly together, without any possibility of springing; and an 
absolutely steam-tight and durable joint is thereby made, which 
gives no trouble whatever. | 


Fic. 15. Copper. Ring Joint. 


Bolt Holes. — Another great advantage of the solid welded flange 
is that it obviates any difficulty with the bolt holes. The frequent 
trouble and annoyance experienced with screwed flanges, from the 
bolt holes not coming fair opposite each other, are well known ; 
and the objections to flanges riveted on steam pipes are too obvious 
to need any comment. x 

APPENDIX. 


In Table II. is given a summary of experiments to ascertain the 
tensile strength, contraction of area and extension of electrically- 
welded bars of Lowmoor iron, Parkgate steel, Farnley iron and 
Netherton crown best iron ; ten bars were tested of each of the 
five sizes, named, and the mean results are here recorded of the ten 
welded and the ten solid bars of each size. All the welds were 
scarf, the length of scarf averaging ljin. to lilin. The results 
obtained from the welds of Lowmoor iron, Parkgate steel and 
Farnley iron are satisfactory ; the principal features are absence 
of cinder or impurities from the faces.of the scarf, and the main- 
tenance a fair amount of ductily at the weld, the material not being 
abnormally affected by the heating. "Where the welds have come 
out low, the appearance of the fracture points either to the metal 
having not been hot enough, or to the thin edge of the scarf having 
cooled before the weld was closed by hammering. In the welds of 
the Netherton iron there is à serious tendency to loss of ductility, 
the fractures showing crystalline. As, however, there are some good 
welds amongst them without these objections, it would appear as if 
the treatment, as regards the amount of heat, had not been adapted 
to the naturc of the iron. In order to judge of the full merits and 
capabilities of the electric welding, due regard must be paid to the 
individual results as well as to the average. The mean results in 
Table 1I. are based upon the whole of the ten welds, as far as the 
ultimate stress and the ratio of weld to solid are concerned ; but as 
regards the contraction of area and the extension, the results are the 
mean of the bars which broke through the weld, becauso necessarily, 
where the weld did not break, the contraction and the ultimate 
extension could not be obtained. 

In Table III. is given a summary of experiments to ascertain the 
tensile strength, contraction of area, and extension of fire-welded 
bars, of different sizes of the foregoing brands, welded by engineers' 
smiths ; and also à comparison with the electrically welded bara. 
The general average of the electrically-heated welds is seen to be 
184 per cent. better in figure of merit than that of the fire-heated 


welds. The welding of the fire-heated iron bars was well done, the 
difference being slight compared with the same sizes heated 
electrically ; but turning to the steel, the fire-heated welds are more 
irregular or uncertain, some being good and others bad. 


Table II. Mean Results of Tests of Electric- Welded Burs. 


Fracture | 


Ultimate : ; | Tensile 
ЖӨ through tensile „„ Exten- strength, 
Brand. ee solid strength | factum eal sion in , ratio 
І or per sq. inch. oF lOin. of weld 
weld. | to solid. 
lnches Lb. Tons. Per cent. Per cent. Per cent. 
S5 „ Solid | 58417—261 42:5 19:5 
д 1 Weld | 47,367=21°1 17:5 73 ' 811 
S 2, ( Solid | 55,537=248 4577 229 — 
o \! Weld | 48,429=21°6 20:9 81 ' 872 
S окул) Solid | 55257-2588 | 460 241 | 
g !5|' Weld | 48,890 =21:8 20°7 97 | 91:8 
8 23 Solid 55,363 = 24°7 41:7 26˙7 
n \ We | 49517-2241 167 9-0 89:4 
| add {| Solid | 47,872=21°4 46:9 313 
'? 1; Weld | 46345-2757 19:2 , 102 | 968 
Ü жш Solid | 67,846=30°3 571 223 
| E Weld | 49,956 =223 18:4 38 | 756 
a. aJ] Solid 57,208 256 57:2 257 
E “toll Weld 40,492 20.8 16:0 42 812 
2 2 f| Solid | 5670-258 | 574 | 270 | 
2 \! Weld | 44,4€4:=19°8 17:5 44 | 784 
& 2 1 Solid | 54,819 24:5 571 264 | 
= 1 Weld | 46,405=207 171 61 847 
Š оху f| Solid | 55932—250 | 547 | 260 | 
| (^ Weld | 45044-201 | 155 ^! 63 | 805 
2,1! Solid 54,486 24.5 612 315 
L + |. Weld | 47100-210 | 154 | 73 | 864 
( ар f] Solid | 55918-241 | S12 | 178 | 
| J Weld | 46,281 = 20:7 65 44 | 858 
& o afl Solid | 59207-264 | 374 181 | 
8 "| Weld 45,887 20˙5 86 | 44 | 775 
— 2. f Solid | 52,816=23°6 857 2353 
2 1 1 Weld | 48365=21 | 176 65 ' ӨГӨ 
E „4 J| Solid 49.005 21.9 494  , 275 | 
2 *$1! weld | 48,234=215 131 64 ! 984 
2, Í, Solid | 48028-219 | 447 : 267 | 
и 2х4 (| wea | 4243-189 | 105 46 |.864 
( "PEE Solid | 51,892 =23°2 255 | 112 | 
a 21 zi Weld | 44,122=19-7 86 | 47 ! 850 
S 24 f Solid | 48910-218 | 227 | 106 
5 5 * 0 Weld | 44,995 201 108 45 | 920 
3.2 2 Solid 56, 298 = 25 ˙1 25˙7 180 | 
Вы 1 Weld | 40,732—182 70 22 . 724 
$$ 2% J Solid 55,292 25.1 24-5 209 
$^ 2 Weld 41,064 18.3 58 25 : 729 
A qox, J. Solid | 53,485 — 23:9 29 5 252 — 
wg i 41,539 — 18:5 | 5:5 34 177 


\ | Weld 


Table III.— Mcan Results of Tests of Fire- Welded Bars compared with 
. 


Ultimate | Contrac- | . 

Brand and size. ' tensile | tion of | Exten- Ratio of ic 

F = Fire-welded. strength area at sion in | weld to | merit 
E = Electric- welded. | per sq. in. | fracture. | 10in. solid. 11 
xC 

| T. WEM ЖЭО s 
Brand. Inches. Tons. | Per cent. Per cent. Per cent. 

Lowmoor lo, a Е 20°3 15:2 73 779 508 
iron єх 10 ( 211 17:5 T3 811 565 
Lowmoor \ o, > F 215 22:5 11:3 90°7 479 
iroen LE 218 207 | 97 | 918 451 
Netherton |, F 18:4 101 | 54 84-4 185 
best iron 72 IE 201 108 | 45 | 920 | 217 
Parkgate lo. Е 209 93 | 19 , 691 194 
steel \ х 8 lE 22:5 184 | 38 75 6 410 
Parkgate 12 af Е; 204 159 ' 81 82:3 324 
steel JOŠ Ak! 210 154 73 | 864 | 323 


Average of electric-welded bara = 1,766 


11855 per cent. — ^ Average of fire- welded lars =] ,490 


| DISCUSSION. 

Mr. McCARTHY, before che discussion was started, called attention to 
the specimens of tubes exhibited. One piece of tube bad been left 
unfinished purposely to show the process, and he thought the specimens 
wouid speak for themselves. They were of steel and all electrically welded 
precisely in the manner which had been described in the Paper, and on the 
diagrams on the wall. He would like to call attention to the importance of 
using the very best steel pipes. 

Mr. SCHONHEYDER said he had not examined the specimens on the 
table, but it seemed to him that according to tbe process there must be a 
rough corner inside a bend where the weld has taken place, and not as 
shown on the drawings 12 and 13. He thought it was a disadvantage, but 
perhaps the author would explain that it is possible to expand them out 
and make the corners more as they usually are i 
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Mr. DRUITT HALPIN said he would like to call attention to a point 

in connection with Fig. 15. He showed a drawing of a joint made by the 

‘late Mr. Willans, and thought it had great advantages over the joint 

shown. This consisted in a copper ring placed between the flanges, the 

pipes being bolted through the flanges. He had used a great many 
hundreds of these joints, and had only had one case of leakage. 

Mr. HOWELL said as he had had a great deal of experience in welding 
tubes, it might not be out of place for him to say a few words on the 
subject. He had read the Paper, and the description of the electric 
welding. He should not call it welding at all, but electric soldering, 
because the metal which is set to be welded in is not really welded, but 
fused in. The effect of this, he said, was that there was a great liability 
of the ateel at the root of the flange, in the immediate neighbourhood of 
the weld, becoming reduced in quality, and getting more brittle than the 
remainder of the tube. In 1892 he went into the question of welding, 
and took a piece of tube of a suitable length, and cut it into rings 2in. 
long, of which there were 28. The firat ring was cut open in the weld, and 
the next ring was cut in the centre opposite the weld. They were taken 
in pairs along the whole length of the tube. This was done for the 
purpose of testing the strength of the weld in comparison with the solid 
portion of the tube side by side. Six out of the 14 did not break in the 
weld at all, but it would be useless for him to go into the whole of the 
tests. The tensile strength of the solid was 22°71 tons, and that of the 
weld 22:58, or very nearly as strong as the solid itself. Since he had 
received the advance copy of the Paper, he had hurriedly made a few tests 
similar to those mentioned in the Paper. The elongation was 18°8 per 
cent., and in the weld actually 21:50 per cent., showing that in this case 
the elongation was greater than it was in the solid, and he might say that 
this weld did not break at all, but the tube broke in the solid. From what he 
had learned from these experiments he did not think electric welding was 
as good as gas or roll welding. The great advantage with electric welding 
was that you could weld small pieces of tube, and this was very difficult 
to do with gas, because you could not easily get at them. 

Mr. PLATT said he would like to ask Mr. McCarthy why he places the 
copper ring in & joint so that it is not flush with the inside of the pipe. 
He also wanted to know why pipes were welded at all when you could 
make perfect pipes out of the solid. There were seamless pipes being 
made in London up to 12in. diameter, 12ft. long and jin. thick, and they 
were being largely used by the Admiralty, and he thought it a very much 
safer job than any welded pipe could be. Some members might doubt 
this, but they are making in London solid drawn steel pipes. The price, 
of course, was considerable ; but if you want a good article you must pay 
for it. Some 50 years ago he used a considerable quantity of wrought- 
iron pipes with wrought-iron flanges, and found that a wrought-iron flange 
bored out conical a little and riveted on the pipe made a perfect joint, and 
he had no trouble at all with this joint. 

Mr. TREMLETT CARTER said he did not agree that electric welding 
was merely a process of soldering or a process of the flux of metal. The 
electric current seems to carry the melted metal of one part of the weld 
into the metal on the other surface, so that the two are interlapped and not 
merely stuck together. This is very evident when we try to weld copper 
or brass to steel, a thing which it would be very difficult to do by the ordi- 

госевѕ. He said he would like to call attention to another point. He 
theught the author ought to have given some particulars of the relative 
cost of the different processes. In America, where the Thomson-Houston 
process із very largely used for all kinds of metal work, welding and forg- 
ing work, the cost has always worked out very much cheaper than the 
ordinary mechanical and thermal processes. In this country he was not 
sure whether the cost is always cheaper. He knew it had worked out во in 
one or two cases in this country. He should like to know the cost of 
electric welding as compared with the cost of the furnace processes, and the 
saving of time and labour effected. The saving in time and labour which 
was effected by using the electric process was one of its most distinctive 
features. | 

The PRESIDENT said we must all admit that the Paper was a very able 
one, and the question of having a reliable steam pipe was a very important 
one, and perhaps Mr. McCarthy, in reply to the various questions, would 
say something about Mr. Howell's remarks. 

Mr. McCARTHY, in his reply, said he thanked Mr. Schonheyder for 
calling attention to a little error which had been made in the drawings, 
and if he would look at the samples he would see that there is a corner inside. 
Of course, the corners were nothing like so round as shown on the draw- 
ings. With regard to what Mr. Howell said about electric welding not 
being welding at all, but electric soldering, that had been stated a good 
many times. Call it fusing if you like. But he was prepared to show that 
it is a perfectly sound process. It was very interesting to hear what 
Mr. Howell said about the tube, but he did not think it had any 
bearing on the Paper at all, unless it was to show that the welded 
part of the tube was stronger than the other part. With regard to 
corrosion, it will affect pipes, whether in iron or steel or anything 
else, but taking the ordinary run of steel, he should say, from his 
experience, that there is no corrosion. With regard to the 1Zin. solid 
drawn pipes, he said he should like to know something about the cost of 
these. He has to thank Mr. Robinson for the very interesting particulara 
he had given with regard to the Ain. lapwelded tubes. Mr. Robinson had, 
no doubt, very good reason for recommending that the joints should be 
narrower, and he would mention that to Mr. Bailey when he saw him. 
With regard to screwed joints, he was not going to preach against them, 
because there were a lot of them on the table, but his idea in bringing 
this Paper forward in connection with moderately high steam pressures, 
was to bring forward what he believed to be the very best, and that was 
electric welded tubes. With regard to Mr. Carter's inquiry about the com- 
parative coat, he was sorry that he was not in a position to giveit. It was 
rather a delicate matter. 


TESTS OF A 10-CAR ELECTRIC RAILROAD.* 


BY JOHN F. VAUGHAN. 


The electric street railway from which these figures were taken 
consists in a newly built line of single track, ten miles long, running 
north and south across an open and somewhat hilly country, and 
an eleven-mile loop, several years old, leaving the main line near 
the south end and meeting it again about two miles from the north 
end. A short spin leaves the line near the south end. 

The power for this road is derived from a station about three- 
quarters of a mile south of the south end, occasioning about 25 
volts drop before the track is reached, although the station regula- 
tion is good. The data may be tabulated as follows: 


Miles of track ............. 11717700 —— Oued 224 
Number of cars in вегуїсе................................... "e 10 
Car mileage per day ........... p ————— , 1,750 
Average speed (including stops) ............................... iniles 94 
Average current рег car (during run) ..................... amperes 20 
Watt-hours per car mile (at station . 1.500 
Watt-hours рег car mile (by wattmeter on car) ...... 1,090 
Station роёериа]...................... V Nds uias iuba Н errs volts 560 
Average potential on line . gre volts 448 
Maximum drop ор line _....................................... per cent 49 
Average feeder losses (calculated) )))) . Ў 14 
Average ground losses (measured М 15 
Line efficiency (at present · . . = 71 
Line efficiency (with good bonding) should be ......... ji 82 
Maximum observed station load (clear cold weather)...amperes 450 


The bonding on the old line is destroyed in many places, show- 
ing over 50 per cent. of the total line resistance in places. The 
line leakage varied from 2 to 8 amperes, according to the weathor. 
The heaters added, on an average, 8 amperes per car. 

A striking example of the effect of the position of the station on 
the economy of distribution is seen by comparing the above figures 
with those obtained on the assumption that half the power be 


taken, as is proposed, from a lighting station between the proper 
centre of distribution and the north end of the line. With the two 
stations and the same feeder system : 
The maximum drop on line ꝗ . 22 volts = 3 per cent. 
Average potential on line ............. —€—— E volts 546 
Average feeder losses ...................................... percent. | 351 
Probable line efficiency | ......... . . . percent. 96 


— —À 


ON THEINFLUENCE OF LIGHT UPON THE CHARACTER 
OF THE INFLUENCE MACHINE DISCHARGE.t 


BY J. ELSTER AND H. GEITEL. 


Some years ago we described in these Annals} the arrangement of 
a photo-electric experiment in which the brushes and sparks of a 
Holtz machine passing between a sphere as positive and a plate as 
negative electrodes were made to disappear by the illumination of 
the cathode by light of short wave length. The arrangement is very 
simple. А hollow plate of zinc is placed upon the negative pole rod 
of the machine, its front surface being amalgamated by rubbing 
& mercury drop on it with a piece of linen dipped in sulphuric 
acid, then rinsed with water and dried with tissue paper. If now 
the knob of the other pole rod is withdrawn until strong zigzag 
sparks pass, or till, on removing the condensers, a brush streams 
against the zinc plate with & crackling noise, and a piece of mag- 
nesium wire is lighted in the neighbourhood, the stream is extin- 
guished as soon as bright light impinges upon the negative 
pole surface, reappearing as soon as the light vanishes. The 
experiment, striking enough owing to the sudden silence 
observed, appears even more remarkable if we consider that in 
this caso the illumination of the cathode effects the reverse of what 
might be expected after other experiments. Instead of a facilita- 
tion of the discharge, we have, in fact, an apparent impediment to it. 

As we showed on that occasion, this influence of light is made even 
more conspicuous by introducing parallel to the spark gap to be 
illuminated another gap between brass knobs, adjusted so that in 
the dark the former is just preferred by the discharge. Under the 
influence of the magnesium light upon the zinc cathode the dis- 
charge then leaves the former path and passes by the latter. If 
we are also to apply the term ‘‘resistance of a stratum, 
to a spark discharge, this phenomenon may be shortly expressed by 
saying that the illumination of the cathode of amalgamated zinc 
increases the resistance of the spark gap. 

The paradoxical result thus brought out led us to resume the 
investigation of thisphenomenon. The following is a report upon 
our results. 

The first supposition suggested by a comparison with other photo- 
electric processes is that, under the influence of light, the visible and 


* From the Electrical Engincer of New York. 
t Wied. Ann., No. 3 of 1896, pp. 401-407. 
+ Wied, Aun., 1890, 39, p. 33 
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audible discharge is replaced by a silent one. The absence of any 
noise of streaming indicates that this form of discharge either 
takes place in a continuous manner, or that the alternations owing 
to high frequency or small amplitude no longer give rise to audible 
notes. | 

In order, first of all, to assist the ear to perceive the more 
pronounced discontinuities, we introduced into the circuit of the 
machine a telephone of the kind used by E. Wiedemann and Ebert 
for similar experiments. As was to be expected, the telephone 
was silent during illumination, and only after its cessation did the 
strong note accompanying the restored brüsh discharge set in. 
But still the discharge might have been discontinuous, if its fre- 
quency exceeded the limits of audibility or the resonance capacity 
of the telephone diaphragm. 

To discover discontinuities of current of very small period, we 
employed the arrangement shown in the figure. An ebonite 
tube about 6cm. long is provided at both ends with metal tips 
A and B, and may be slipped with friction along a pole rod 
of the machine. An insulated copper wire 02mm. thick is 
wound to the extent of several hundred turns upon the tube in 
several layers separated by oiled silk, and the ends of the coil are 
attached to A and B. From these points two wires, C and D, lead 
to a small silvered glass strip G, the metallic coating of which is 
divided into two separate portions by the diamond cut x, as in 
Righi's resonators. The contact between the silver and the wires 
C and D is made secure by a small piece of gold leaf. If, now, the 
tube is mounted at A upon the pole-rod in such a manner that it 
only projects slightly into the interior, and the knob is mounted upon 
B by means of a suitable cylindrical piece of metal, every continuous 
discharge will take place through the wire coil, and the gap in the 
silver coating remains dark. But as soon as discontimuities or 
current surgings take place, the self-induction of the coil increases 
to such an extent that sparks appear at x. | 

After the little apparatus is arranged on the positive-pole rod, 
the zinc cathode is illuminated with magnesium light, and the 
machine is worked. As long as the light lasts, no sparks appear at 
x; but they appear at once, together with the sparks and brushes 
at the anode knob, as soon as the illumination is interrupted. The 
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gap x is widened by corrosion to such an extent that the sensitive- 
ness of the vibration indicator is much diminished. It is, there- 
fore, necessary to insert a freshly-prepared Righi plate before each 
experiment. 

The experimental result would, therefore, not be in the way of 
the supposition that under the influence of light the discharge of 
the machine passes into a continuous one. We may, at all events, 
conclude that the duration or the amplitude of the alternations 
are so small that they escape observation, even by the means 
specified. But are we to suppose that this new form of discharge 
consists solely in the photo-electric transference of negative elec- 
tricity from the zinc cathode to the anode? This supposition appears 
questionable if we consider how small are the quantities of electricity 
trarsferred in air under atmospheric pressure in this manner. It 
may therefore be expected that the photo-electric dissipation taking 
place at the cathode also changes the form of the discharge at the 
anode, so that a practically continuous discharge takes tho place of 
the sparks and brushes. Such a discharge can among known 
types only be represented by the glow discharge. 

Since the magnesium light must only impinge upon the cathode 
surface, a possible glow process at the anode might perhaps be 
directly observed with suitable screens against the brilliant light. 
And in fact, on screening the eye and observing the anode sphere, 
also in the shadow, against a black background, ät is seen that 
as soon as the zinc cathode is illuminated the brushes and sparks 
are replaced by a violet glow. The glow is the stronger the 
smaller the anode knob. Soinetimes it remains for some time after 
illumination has ceased. : | 

The experiment is facilitated by employing, instead of the mag- 
nesium, a flame of carbon bisulphide blown with oxygen. It is 
known that this is very rich in short-wave rays, and it does not 
blind the eye. It is, therefore, possible to observe conveniently 
the change in the form of discharge when the rays are allowed to 
reach the zinc surface ; but the flame must be used with good ven- 
tilation arrangements, otherwise the sulphurous acid formed will 
soon stop the activity of the machine. 

It is further remarkable that the change in the character of the 
discharge only occurs when the anode is actually hit by thefelectrified 
gaseous particles streaming from the cathode. If during illumina- 
tion a perforated glass plate or a sheet of paraftined paper provided 


with & small hole is introduced between the anode and the cathode, 
brushes and sparks are at once formed at the anode. Buta wire 
net put to earth and introduced between anode and cathode does 
not interfere with the photo-electric glow light. It must therefore 
be assumed that the electrified gas particles proceeding from the 
cathode go through the meshes of the net without quite parting - 
with their charges. "This result is quite in accordance with older 
experiments of W. Giese and later ones of Lord Kelvin. About 
the experimental arrangement we must remark that the wire net 
must be mounted in a metallic ring without any external projections 
from which brushes might issue to the neighbouring terminals of 
the machine. | | 

An analogy із easily suggested with the process employed by 
Holtz* in order to produce and maintain a glow discharge. Accord- 
ing to this investigator, the glow between the anode sphere and the 
cathode surface may be brought about by covering the latter with 
& layer of silk or several layers of tissue paper. This covering, we 
may suppose, has the effect of starting the discharge at the electrode 
at many points simultaneously, and thus distributing it over a large 
surface ; but the very same must take place when the zinc cathode 
is illuminated by ultra-violet light. | . 

The increase in the resistance of the air-space cannot be deemed 
surprising after the change in the character of discharge caused by 
the light is made plain. It is, indeed, not to be expected that 
under similar circumstances the various kinds of discharges transfer 
equal quantities of electricity. But in order to leave no further 
doubt on the question we made two further experiments apart from 
the introduction of a spark gap in parallel. We introduced an 
insulated Lane unit jar between the machine and the amalgamated 
zinc plate, while the positive terminal knob was placed opposite the 
latter at the distance of several centimetres. When the machine 
was worked and the condensers removed, a brush discharg eappeared 
at the gap, which disappeared in the light. At the same time, the 
machine being worked at a uniform rate, the discharge of the 
unit jar in equal times could be counted in the light and in 
darkness. It was observed that they took place somewhat more 
slowly during the illumination of the cathode, i.e., that in the light 
during glow discharge, less electricity passed through the air-spa:ce, 
than in darkness through the brush discharge. From this it 
further follows, that in the light the difference of potential 
of the electrodes must increase. We showed this to be the 
case directly by means of a small cork pendulum mounted upon 
the electrodes with the aid of a rod ending inasphere. During 
illumination of the cathode this gave a slight increase of potential, 
accompanied by a disappearance of the brush, more pronounced at 
the negative than at the positive pole. 

Thus the glow of the anode produced by light gives less trans- 
ference of electricity than the brush discharge in the dark. The 
question occurs at once whether, as indicated above, this only 
implies a difference between the two forms of discharge inde- 
pendent of light. The decision is made difficult by the circum- 
stance that, without charging the electrodes or using light, 
the forms of discharge cannot be transformed the one into 
the other. But we may take it as probable that the question 
must be answered in the affirmative. For if the anode is a 
sharp point, which results in a glow discharge occurring in 
the dark, no. difference in the resistance of the air gap is 
brought about by illumination. From this we conclude than an 
increase of resistance does not take place independent of the form 
of discharge. We had already in our previous communication men- 
tioned that an existing glow discharge is not affected by light. 

The chief results of the experiments described may be sum- 
marised as follows :— 

The brushes and sparks of a Holtz machine passing between a 
cathode plate of amalgamated zinc and an anode sphere of any 
metal are replaced by a glow discharge when the cathode is illumi- 
nated by short-wave light. This glow discharge, during illumina- 
tion, transfers a smaller quantity of electricity than do the brushes 
and sparks in the dark. dab. 


Wolfenbüttel, January, 1896. 
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* Carl’s Report, 17, p. 402, 1880. 


THE ELECTRICIAN, MAY 22, 1896. 


125 


АМ INTERESTING ELECTRIC LIGHT PLANT IN 
COLORADO.* 


The electric lighting plant of the Citizen’s Electric Light Company 
at Leadville, in Colorado (10,000ft. above the sea level), is thoroughly 
representative of the latest modern practice in electric lighting. It 
is one of the first in America in which the principle of direct con- 
nection has been exclusively adopted, and one of the first also 
operating a very extensive public arc lighting system from incan- 
descent circuits. 

Boilers and Engines.—The station occupies a fireproof brick 
building with iron trussed roof. The boilers are three in number, 
60 by 16ft., horizontal tubulars of 85 н.р., and are designed for a 
working pressure of 140lb. Space is left іп the boiler room for an 
additional battery of three boilers. The smokestack is of steel, 
4ft. 8in. in diameter and 90ft. high, set up on four iron 
columns. Two sets of duplex pumps, each pump of sufficient 
capacity to operate six boilers, and one feed water heater com- 
plete in boiler-room equipment. The three 85 н.р. Lake Erie 
engines are vertical cross-compound, with cylinders 73in. by 13in. 
by 14in. Directly connected to each of the engine is а 50-kilowatt 
General Electric generator running at 275 revolutions per minute. 
The third engine has two 25-kilowatt generators of similar type, 
one on each end of the shaft, running at 300 revolutions. These 
generators are compound-wound 125-volt multipolar machines, 
with ironclad armature. During the first two months of the 
operation of the plant the overload on these dynamos daily ran up 
to from 25 to 40 per cent. without appreciably heating, while 
since December, 1895, according to the manager of the station, 
there has not been a night that all the dynamos have not carried an 
overload of from 10 to 20 per cent. without experiencing any 
ditliculty. 

Switchboard. —The switchboard is of the panel type, 13ft. long by 
5ft. high. It is placed well away from the wall to give free access to 
the back. The conductors are brought to it under the floor and the 
switches and circuits are so arranged that any dynamo may be 
operated in conjunction with ‘any other one or more, and on either 
side of the three-wire system. Two sets of feeders run from the 
board, and in the event of breakdown on one set the other may be 
called into requisition. 

Distribution. —The plant is operated on the three-wire system, 
current being supplied to both arc and incandescent lights and 
motors, One engine, with the two 20 kilowatt dynamos, is designed 
to carry the night load from 2 to 5 a.m., the others being cut in as 
the demand for current requires. By having the generating units 
thus properly proportioned to the load and capable of being started 
and stopped at will, great economy of operation is gained, which 
would nos be obtainable by the employment of one or two larger 
engines. Actual tests on the units installed at this plant showed 
over 82 per cent., delivered at the dynamo terminals. 

The district covered by this system is a little over & mile square, 
and the lamps at present connected amount to an equivalent of 
4,000 of 18 c.p. There are about 120 arc lamps of the new Thomson 
type, which have given excellent satisfaction. The circuits through- 
out the city are divided into sections, each of which is protected 
by proper safety devices, so that any trouble occurring on a section 
will affect that section only. 

The main supply circuit consists of an endless circuit, making a 
complete enclosure. From this circuit are run the branch circuits 
supplying consumers east and west. This main circuit is fed at 
four symmetrical points by the two sets of feeders previously 
mentioned. The mains consist of three No. 0000 wires. The 
branches vary in size from No. 4 to No. 0000 wires, with à No. 000 
for the neutral. The other feeder consists of five No. 0000 wires. 

Since the first month of the operation of this plant the station 
has been running above its capacity, and business has been turned 
away. The installation of the fourth dynamo relieved the station 
but temporarily. The Company started by supplying current at a 
flat rate, intending gradually to introduce meters. The majority 
of consumers now have meters, and the load is gradually falling off, 
although the income is about the same ; this shows the advantages 
of operating on the meter basis. 


A Telegraphic Girdle Round the Earth.—A telegraphic 
message was despatched from the Electrical Exhibition now 
being held at New York, and, after making a double circuit 
of the globe, it returned to its starting-place, the time occupied 
being 50 minutes. President Chandler, of the Postal Telegraph 
Department, sent off the message, and Mr. Edison, sitting at 
the same table, received it. 


Abstract from the Electrical Engineer of New York, 


LONDON COUNTY COUNCIL. 


At Tuesday's meeting the report of the Highways Committee containing 
the proposals of the Tramway Syndicate to lease the whole of the tramways 
from the Council and substitute electric traction, and the further proposals 
of the North Metropolitan Tramway Company to sell their undertaking to 
and subsequently lease them from the Council, came up for discussion. 

Earl RUSSELL (in the absence of the Chairman of the Committec) 
formally moved the adoption of the report. He said he did so on the 
understanding that a sort of undertaking had been given that the merits 
of the question should not be discuased that day. An amendment had 
been moved to the recommendation of the Committce regarding the 
proposals of the Tramway Syndicate, and the Highways Committee 
thought it desirable that the discussion should take place on that as 
apart from the merits of the proposal of the North Metropolitan Tramway 
Company. . 

Mr. HOARE (Chairman of the Finance Committee), moved as an amend- 
ment “ That the Syndicate’s proposal be referred to the Finance Committee 
with instructions to consider and report as to their financial bearing." Не 
said if the amendment was agreed to the Committee would confine them- 
selves strictly to the bearing of the scheme on the financial poaition of the 
Council. 

Ultimately, however, a motion to adjourn the discussion was agreed to. 

The Bridges Committee brought up their proposal to construct a tunnel 
under the Thames from Millwall to Greenwich, referred toin our last iasue, 
but the discussion of the subject was postponed. 

The Works Committee recommended that the rate of pay for electric 
wiremen be increased from 8d to 9d. to 84d. to 94d. per hour, and this was 
agreed to. 

The Chairman of the Highways Committee was asked by Mr. EMDEN 
when a report would be submitted in reference to the Council constructing 
subways; and by Mr. THOMPSON if there was anything to report with 
reference to the fire which took place in the subway at Northumberland- 
avenue the previous day. | 

EARL RUSSELL, in reply, said that nothing had been done with 
regard to subways at present. With respect to the fire in Northumber- 
land-avenue, he was informed that it arose owing to some accident to the 
two electric wires in the Council subway. The wires became fused. 

The consent of the Council was given to the making, by the Poat 
Office, of a 14іп. pipe connection with the telegraph wires in Northumber- 
land-avenue subway. 


AMERICAN NOTES. 
(FROM OUR OWN CORRESPONDENT.) 
New Үовк, Jfay 8, 1896. 


The National Electrical Exposition.—At eight o'clock on 
the evening of Monday, May 4th, the National Electrical 
Exposition was opened in this city amid great enthusiasm. 
Governor Morton, of New York State, touched a golden key 
which turned on the current and set all the machinery in 
motion, at the same time turning on a blaze of light from 
thousands of lamps scattered throughout the hall. He stood 
in a framework of vacuum tubes, which also became illuminated 
at the moment he touched the key. The vacuum tubes were 
those of Mr. Macfarlan-Moore used in his system of etheric " 
lighting, which has already been fully describel iu the 
electrical journals. Current from Niagara supplied the power 
for the illumiuation of miniature lamps used on the model 
of the Niagara Falls power plant. There were 8,000 people 
present during the opening evening, and sinca that time the 
Exposition has been very largely attended day and night. As 
has already been stated, the exhibition will continue through 
the month of May. The exhibits are very complete and well 
arranged, and everything in the electrical line is shown to the 
best advantage. The various historical exhibits attract much. 
attention, and the working exhibits afford an excellent 
opportunity for the study of the different machines. 


The Nineteenth Convention of the National Electric Light 
Association.— This Association met in the Exposition Duilding 
on May 5th, and the Convention continued for three days, 
adjourniog on Thursday evening. It wasa very successful 
meeting and was largely attended by the representatives of 
central stations throughout the country. Whi e some excellent. 
Papers were read, the standaid was perbaps a little below the 
average. One of the most interesting Papers read was that on 
“The Commercial Value of Acetylene Gas," by Mr. L. A. 
Ferguson. Mr. Ferguson gave some figures on the cost of pro- 
duction of calcium carbide from which acetylene gas is produced. 
He also showed the cost per kilowatt hour, and that it would be 
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cheaper for central stations to utilize their energy in the daytime 
at lower rates than to use it for the production of calcium carbide. 
He stated the central station men need have no fear of acetylene 
gas, as under the most favourable conditions the cost of pro- 
duction of the gas is so much higher than that of electricity 
that there was no danger of acetylene encroaching on the 
electric light field or affecting the dividends of central stations. 
Mr. John Е. Kelly read а Paper entitled, “ The Evolution of the 
Inductor Alternator," and Mr. W. L. R. Emmet read one giving 
the results accomplished in distribution of light and power by 
alternating currents. Steam Boilers, their Equipment and 
Management," was the title of an excellent Paper by Mr. Albert 
A. Cary. Other Papers of equal importance were read and well 
received. The social features of the convention were many. 
On the evening of May 5, Mr. Max Osterburg gave a lecture 
on “ Тһе Róntgen Ray," and on the next evening Mr. D. 
Macfarlan-Moore gave one on the subject of “The Light of 
the Future," which title he applies to his system of vacuum 
lighting. On Thursday night a large party, by invitation, 
visited the works of the Crocker-Wheeler Electric Company, at 
Ampere, N.J. А special train was chartered, and the crowd 
was so large that ten cars were required to carry the visitors. 
The works were thoroughly inspected. 


Honour to a Oanadian.—In connection with the Electric 
Light Association Convention it will be interesting to English 
people to know that a Canadian was elected as President for 
the ensuing year. This gentleman is Mr. Frederic Nicholls, 
who is closely indentified with electrical interests in Toronto, 
Canada. 


CORRESPONDENCE. 


„ 
ALTERNATING ARCS AND WAVE- FORM S. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sır: With great interest I have read your editorial in the 


issue of May 1, 1896, on Mr. Frith’s Paper on Alternating 


Arcs.” It seems to me, however, that the historical sketch 
given by you therein is rather incomplete. 

In 1890, in à Paper read before the American Institute of 
Electrical Engineers by Messrs, Tobey and Walbridge, and 
published in the 7'ransactíons of 1890, p. 867, it was shown 
that the Stanley are machine, when feeding a non-inductive 
or an inductive circuit, ?.v. series incandescent lamps or a 
solenoid, gives practically sine waves of current and of E. M. F. 
If, however, alternating arcs, from 1 to 40, were inserted into 
the circuit, the E. M. F. wave changed to the most exaggerated 
form of a flat-topped wave—that is, a sharp double peak with 
deep hollow between (sce illustrations Transactions American 
Institute of Electrical Engineers, and Flectrotechnische Zeit- 
schrift, 1802, p. 567), while the current remained prac. 
tically a sine wave. А very satisfactory explanation of this 
phenomenon was given in the discussion by Prof. Pupin, 
in the periodically varying resistance of the are, which is 
extremely high at or near the zero value of current, low near 
the maximum value. 

The above mentioned machine was designed for series arc 
lighting by constant alternating current, thus of very high 
internal reaction, and therefore the current wave remained 
fairly sinusoidal while the E.M.F. wave changed. Inversely, 
with a machine of very low internal reaction, the E. M. F. 
wave would remain practically unchanged, and the current 
wave be distorted to single peakedness, that is, to the shape 
undesirable for are lighting. An interesting result of this 
distortion was observed for the first time in the above- 
mentioned Paper, consisting in the appearance of a discrepancy 
between volt-amperes and watts, that is, of a power factor in 
the alternating are without a displacement of phase, as 
discussed in J4lectrotechnische Zeitschrift, 1892, pp. 460 and 567. 

Thus to conclude, it cannot be said that the alternating 
arc modifies the wave shape so as to be the best suitable, but 
rather that it introduces a discrepancy between the current 
wave and E.M.F. wave, resembling a very high apparent 
resistance of the are at or near the zero value of current, and 
a low apparent resistance during high values of current, and 


thereby tending to distort the E.M.F. wave towards double 
peakedness and flat top, or the current wave towards single 
peakedness and flat zero, the former distortion being predomi- 
nant in generator circuits of high internal reaction, the latter 
in circuits of low internal reaction.— Yours, &c., 

CHARLES Proteus STEINMETZ. 


FHEORY OF THE SECONDARY BATTERY. 
| TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have been greatly interested by your Editorial Notes 
this week on the theory of secondary batteries, and with 
reference to them I should like to point out that you are not 
quite correct in the statements made in your third paragraph 
as to there being no ''hydrate"' theory in existence before 
1892. 

If you will refer to The Electrician for April 1, 1887, you 
wil see that the hydrate theory is there described in a 
letter written with reference to Mr. Fitzgerald's tests of his 
lithanode plates. Since that date Ihave made a vast number 
of experiments on all types of lead batteries, but have never 
arrived at any result which would cause me to alter the views 
then expressed.—Yours, &c., Н. W. BUTLER. 

4, Great Winchester-street, London, May 19, 1896. 


PHOTOGRAPHY OF LIGHTNING FLASHES. 
TO THE EDITOR OF THE ELECTRICIAN, 
Sır: I enclose a photograph of a flash of lightning which 
I have just received from a friend in Buenos Ayres, who 
writes under date March 25, 1896, ** I thought you might be 
interested in one of the enclosed photos, which I was lucky 
enough to get, of a splendid flash of lightning not long ago; 


it might be of use te some scientific man.” He, however, 
does not say whether the negative was talon with a hand 
camera or not, but I judge this was the case. | 

Can it be that each of these fine lines represents a distinct. 
oscillation of the discharge? And is the ribbon appearance 
of three of them due to halation of the plate? It will be 
noticed that the apparent spiral striations of the broader bands 
are in alternate directions in each. Perhaps some of your 
readers can throw some light upon this.—Yours, &c., 

Bexley, Kent, W. G. ттге. 

Мау 7, 1896. 


FUNDAMENTAL MAGNETIC UNITS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have just seen а copy of your paper for April 24th, 
in which is printed my article on Fundamental Magnetic 
Units.”’ 

I do not think it is hard to obtain a conception of the axis 
of a magnet without the use of magnetic fluids." The 
direction of a uniform field is that which a thin magnet needle. 
magnetised in the direction of its length assumes when freely. 
suspended in the field. The axis of a magnet is that direction 
in the magnet which coincided with the direction of the field 
when it is freely suspended. Perhaps this looks a little like 
reasoning in a circle, but the conception of a thin magnet 
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does not seem very hard to obtain; in the earth’s field 
such a needle points north. I believe the terms ‘ broadside 
on ” and “епа on" are used quite commonly to indicate the 
orientation of the deflecting magnet in the second and first 
position of Gauss. In any case, the meaning to be attached to 
these terms can be seen in the definition of unit magnetic 
moment, which immediately follows them in the article. 

I presume that the most scientific way of attacking mag- 
netism in accordance with modern views would be to study 
the polarisation of the whole of space, both within and outside 
the magnet. I fancy, however, that it would be hard to 
frame a definition of the unit of polarisation that would bring 
the new system of units into numerical harmony with those 
now in use. This is certainly one advantage of the unit 
magnetic moment.—Yonrs, &c., Н. N. Ах. 

Nebraska, Lincoln, U.S.A , May 8, 1896. 


ELECTRIC MINING PLANT. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I note in your issue of March 27th that the Financial 
News of 24th of that month is quoted as having stated, on the 
authority of the directors of Moodie's Fortuna Gold Mining 
Company, that electric power has not proved suitable for run- 
ning their battery. As engineer in charge of Moodie's trans- 
mission plant, I beg to inform you that the facts of the case 
have been by no means correctly represented. The consulting 
engineer to the Fortuna Company has expressed a most favour- 
able opinion as to the suitability of electric motors for battery 
running, and has, in fact, as manager of & neighbouring mine, 
been able to declare a dividend by the use of power derived 
from the same source as that which supplied the Fortuna 
Company.—Yours, &c., 

Moodie's, Barberton, S.A.R., 

April 24, 1896. 


Н. J. S. HEATHER. 


ELECTRIC TRANSMISSION AT ROMAGNANO. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Our attention has been drawn to an article in your 
current issue taken from l Elettricista of a few months back, 
describing the electrical transmission of power for the Vonwiller 
paper mill in Romagnano. 

We would remark that the word “ alternations is likely to 
be misunderstood. The frequency employed in this installation 
is our normal one of about 42 complete periods per second (). 

Further, in the remarks on the motors you give 7 percent. 
as the drop of speed from synchronism at a load of 10 per 
cent. more than normal, whereas this is thetotal drop, which 
has to be shared between ihe turbine regulators and the 
motors, which latter have a drop of not more than 8 per cent. 
at this load. 

As these points are of some importance a correction would 
oblige.— Yours, &, Brown, Bovert anp Cie. 


[We regret the occurrence of the error mentionel by 
Messrs. Brown, Boveri and Cie. in the article referred to. 
Our correspondents are, however, in error in attributing the 
source of the article to '* l'Ilettricista of a few months back.“ 
The article was sent to us by а foreign contributor, 
and would, of course, have been acknowledged in our usual 
MAN 4. we taken it from the columns of a contemporary. 
Ebd. V.]. 


HORSELESS STREET BILL. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: As one of the earliest workers in the horseless carriage 
movement, and as the only person who has had the practical 
experience of running a horseless vehicle upwards of 5,000 
miles through the traffic of London streets, I should be glad 
of this opportunity of expressing, on behalf of all those 
interested in this immense industry which is now looming 
on us, our grateful acknowledgment to the Right Hon. H. 
Chaplin, the Government and Lord Harris for the great 
attention and care—having due regard to all the interests 
involved—that has been taken by them in removing the 
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obstacles that have hitherto stood in the way of horseless 
vehicle traffic. I do not think that this momentous epoch in 
this great question should be allowed to pass without also 
some acknowledgment of the services rendered in connection 
with this matter by one who has represented the London 
Chamber of Commerce, and has also been specially able to 
speak on behalf of the electrical section of the horseless car- 
riage interest which will have most to do with street and town 
traffic, as opposed to country road work. I refer to Major S. 
Flood Расе. — Yours, &oc., БКАрсілғғЕ WARD. 


PARLIAMENTARY INTELLIGENCE. 


— —— 


> 


On Tuesday and Wednesday the Kidderminster and Stourport Electric 
Tramway Bill was under the consideration of a House of Commons 
Committee. The Bill sought for powers to construct and work an 
electric tramway four miles long between Kidderminster and Stour- 
port, at an estimated cost of between £30,000 апа £40,000. The point 
in which the Bill differed from its predecessors was in the fact that 
it was the first electric tramway venture which sought to cross 
the line of a railway company by means of a level crossing, and 
upon these grounds, amongst others, the Bill was opposed by the 
Great Western Railway Company only. Mr. Pollock, Q.C., on behalf of 
the opposition, contended that the passage of an electric line over their 
system by means of a level crossing would seriously interfere with the 
working of the Great Western Company’s system. Earth currents would 
greatly inconvenience the working of their telegraphic system, and would 
be accompanied even with danger to the travelling public. Mr. Lewis 
Coward, Q.C., opposed this contention, and argued that the passing of an 
electric tram by means of a level crossing would be attended with no more 
inconvenience or danger than would be the disarrangement caused by an 
ordinary thunderstorm. Mr. Coward, however, did not strongly press 
this point, but urged that the Railway Company should, under the pro- 
visions of their original Act, erect a bridge at the point in dispute. The 
Council after considerable deliberation decided that the preamble of the 
Bill was proved, but required the insertion of a clause arranging for the 
construction of a bridge over the Railway Company's line in place of the 
proposed level crossing, £750, or about a quarter of the cost at the option 
of the Board of Trade, to be borne by the Tramway Company, who will 
also be called upon to bear the созі of such additions or alterations in the 
metallic circuits of the Railway Company as the Board of Trade may. 
consider necessary to prevent interference with the signals and apparatus 
of the Company. 


— 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first pu Thursday morning. New dee Дыр 
Price Lists, and similar matter should be sent early in the .] 


SPECIAL NOTIOE-The 1896 (fourteenth annual) edition o 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand, 
book is 78. 6d., post free 88. 3d. abroad 9s. The book is greatly enlarged : 


is quite up-to-date, and includes the new Board of Trade Regulations, 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Flect- 
street, London :— 

“Тнк ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D.Sc., F. R. S. The New Epition is Now KkEADpY. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 


LABORATORY NOTES AND Forms.—With the above title, we have ready 
& set of 40 Elemen and Advanced Exercises for use in Electrical 
Engineering classes. ese have been д by Dr. J. A. Fleming 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asarecord of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three ів. nett; or the set of уму ше (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s, nett, or bound in strong cloth case price 12s. 64. 
nett (now ready). Strong portfolios can be had, price Is. each. A full 
prospectus sent post free. 

" SUBMARINE CABLE-LAYING AND RepalRInG.”—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. €d. Will be ready first week 
in June. А i 

"Tug Work or Herrz.”—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now realy. 

% ELEOTRIO LAMPS AND ELECTRIO LIGHTING,” by Prof. J. Ac ene: 
M.A., D. So., F.R.S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initiale, &c. Price 7s. 6d., post 
free. Prospectus post free. ae 
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. "ErLzcTBI0 Motive PowER."—A new work, by Mr. Albion T. Snell 
with this title, is now ready, containing the Jatest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. ^ Price 10s. 6d. 
post free (abroad 11s.). 

% ELEOTRICAL ENGINEERING FORMULA,” a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 7s. 9d. 
(abroad 8s.). A large paper edition with wide margins can supplied, 
price 12s, 6d., post free 13s. (abroad 13s. 6d.). Prospectus on application 
to the Publisher. 

“ DRUM ARMATURES AND COMMUTATOBS.”—By Mr. Е. MartenWeymouth 
is also ready ; price 78. 6d. (abroad 8s.). Proepectus on application. 

"THE INCANDESCENT LAMP AND ITS MANUFAOTURE.”—This book 
written by Mr. Gilbert S. Ram, is now ready; price 78. 6d. (abroad 88.). 
Prospectus on application. 

* PRACTICAL Notes FOR ELECTRICAL STUDENTS."—Dy Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d.. post free. . 


“'Тнь ART OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book ів now ready, price 10s. 64. post free. 

* ErLkcTRO-CHEMISTRY."—Dy Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

* ARMATURE WINDINGS OF ELECTRIC MAcHINES.”—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and €5: ull-page tables. 30s., post free. : 


` TENDERS INVITED.— The Corporation of Leeds require tenders 
for an electrical installation sufficient for working by the overhead 
system on a double track of tramway seven miles in length. The 
work is divided into seven contracts, details of which will be found 
in our advertisement columns. "Tenders have to be sent in to the 
Town Clerk, Town Hall, Leeds, not later than June 20th, aud 
particulars, plans, &c., can be obtained from the City Engineer, 
Municipal Buildings, Leeds, or from Dr. John Hopkinson, F.R.S., 
5, Victoria-street, Westminster, London, S.W. 


The Hammersmith Vestry invite tenders for the erec- 
tion of (a) an engine and boiler house, offices, &c., and (b) a 
chimney shaft 140ft. above footings. Tenders must be sent in to 
the surveyor (Mr. H. Mair), Vestry Offices, 57, Fulham Palace- 
road, Hammersmith, S.W., by the 27th inst. 


The Aberdeen Town Council require tenders for 
supplying and erecting boilers, feed water heater, pumps and piping 
at the electricity works. Tenders tothe Gas and Electricity Office, 
Town House, Aberdeen, by 10 a.m., 27th inst. 


The Bradford Corporation invite tendera for the works 
required in the installation of electric lighting at Cliffe-road 
destructor works. Tenders must be sent to the Town Clerk, Town 
Hall, Bradford, by the 2nd prox. 


The Oldham Corporation invite tenders for the supply 
of & jet condensing plant. "Tenders to the Town Clerk, Oldham, 
by the 26th instant. 


— — The Netherlands Minister of the Colonies invites 
applications for the supply of galvanised telegraph wire. Tenders 
to the Ministry, The Hague, by the 27th inst. 


‚ ———— The State Small Arms Authorities at Spandau require 
tenders for the supply of 27,300 arc lamp carbons. Tenders to the 
5 Direktion der Gewehrfabrik, Spandau, Germany, by 
June 12th. 


TREND ENG AccEPTED.—The Sunderland Town Council have 
accepted the tender of Messrs. John Hargreaves and Co., Rawten- 
stall, for the supply of an evaporative tubular surface condenser, 
with air and circulating pumps, for the electricity station. 


——— The Lighting Committee of the Brighton Corporation 
have decided to recommend the acceptance of the tender of Messrs. 
Skeats and Co. for supplying 450 lanterns for incandescent electric 
lamps for £180. 

———— The Portsea Guardians have accepted the tender of 
Mr. J. R. Penning, of Southsea, for wiring part of the workhouse 
for the electric light for £52. 103. Tenders ranging from £44. 15s. 
to £113 were received. | 


——-— — It has been announced that the tender of the Brush 
Company has been accepted by the Hampstead Vestry for the supply 
of steam and exhaust pipes and feed water heater for their electricity 
supply station. Weare asked to state that this is an error, the 
order having been placed with Wright’s Patent Heater Condenser 
Company, of Westminster, London, the tender including the supply 
of Berryman heaters with special gear for cleansing, and the 
amount of the tender being £967. 


— —— — The contract for the erection of the building for the 
Corporation Electricity Supply Works has been given to Messrs. 
Holme and King, of Liverpool, at £8,000, and the tender for 
rrecting the chimney shaft has been let to Mr. Wm. Thickett, of 
Horbury, Wakefield, at 22,500. 


SALE BY AvucrioN.—Particulars will be found in our advertise- 
ment columns of the disposal by public auction by Messrs. 
Wheatley Kirk, Price and Goulty, on Tuesday, June 2nd next, of 
the entire contents of the late lighting station of the Reading 
Electric Supply Company (Limited), situated in Thorn-lane, Duke- 
street, Reading, Berks. The sale of this plant, &c., is taking place 
owing to the Company having completed their new central station. 
lt will be seen that the sale includes two Babcock-Wilcox boilers, 
steam engines by Browett and Lindley, Alley and Maclellan, and 
Greenwood and Batley, Thomson-Houston dynamos, and a quan- 
tity of useful electric plant and apparatus, instruments, &c. Cata- 
logues can be obtained from the auctioneers, or direct from the 
Reading Company. 


BuSINESS FOR SALE.—From our advertisement columns it will 
be seen that private offers are invited for the business of electrical 
engineers and manufacturers lately carried on by Messrs. Morris 
Becs. (Limited), at Birmingham. Offers should be sent to the 
liquidator, Mr. E. J. Abbott, 9, Bennett’s-hill, Birmingham. 


APPOINTMENTS V ACANT.— The Corporation of Lincoln, who intend 
to establish electricity supply works, invite applications for the 
position of electrical engineer. Salary £300 per annum.  Applica- 
tions must be sent in to Mr. H. K. Hebb, Clerk to the Urban 
Sanitary Authority and Deputy Town Clerk, by Saturday, June 
9 Some additional particulars are given in our advertisement 
columns. 


— The Municipal Technical Institute of the Borough 
of Salford invite applications for the post of (1) Chief Lecturer 
in Chemistry (salary £200) ; (2) Chief Lecturer in Dyeing (£150) ; 
(3) Art Master (£220); (4) an instrument maker (£2 per week). 
Some further information is given in our advertisement columns, 
and all particulars can be obtained of the secretary at the Institute, 
Peel Park, Salford. 


— ——— There is a vacancy for an assistant electrical engineer 
at the Bolton Corporation electricity works. Applications to the 
Town Clerk, Town Hall, by Wednesday next, the 27th inst. 


APPOINTMENT.—Mr. S. J. Ross has been appointed by the 
Hackney Vestry engineer aud electrician at the public baths. "The 
salary is £156 per annum. 


DIssOLUTIONS OF PARTNERSHIP.—The partnership business of 
electricians hitherto carried on by Messrs. H. Patterson and G. J. 
Harford, under the style of Patterson and Harford, 49, Moorfields, 
Liverpool, has been dissolved. Debts by Mr. G. J. Patterson who 
continues the business under the old title. 


Messrs. Edgar Isaac Everett and Charles William 
Brown, trading as electricians and engineers under the style of 
Everett and Brown, at 11, Albemarle-street, Clerkenwell, London, 
have dissolved partnership. 


REMOVAL.— The London offices of the Chloride Electrical Storage 
Syndicate (Limited) have been removed from 16 to 39, Victoria- 
street, Westminster, S. W. 


LiquipaTions.—At a meeting of the proprietors of the Nalder 
and Harrison Construction Syndicate (Limited) on the 11th inst., 
it was decided to wind up the Syndicate voluntarily. This reso- 
lution was confirmed on the 27th ult., when Messrs. N. F. Nalder, 
J. A. McMullen, J. G. M. Hilton, and K. J. McMullen were 
appointed liquidators. As announced in our issue of the 8th inst., 
a new firm has been established to carry on the businesses of the 
Nalder and Harrison Construction Syndicate (Limited) and Messrs. 
Swinburne & Co. (Limited), under the style of Nalder and Hilton. 


—-—— A meeting will be held at 137, West Regent-street, 
Glasgow, on June 17th, at noon, to receive an account of the 
winding up of Clark's Electric Launch Company (Limited). 


THe GULCHER COMPANY’S AFFAIRS.— The creditors and contribu- 
tories of this Company are notified that a meeting is to be held at 
73, Lombard-street, London, at noon of the 26th inst. for the 
purpose of receiving from the voluntary liquidator an account of 
the Company's affairs in the winding up, and to consider an offer 
which has been made from the holders of Second Debentures. Tho 
report of the liquidator holds out no hope of any dividend for the 
holders of Ordinary or Preference shares or for the ordinary 
creditors, there being less than sufficient funds to discharge the 
ordinary costs of the liquidation. | 


WoonHousE AND Rawson UNITED (ІлмітЕр). —We have received 
a lengthy document from the directors of ‘‘The Manchester 
Electrical Works, Limited (successors to Woodhouse and Rawaon),” 
which 1s in reality an invitation to the shareholders and creditors 
of the o'd firm to apply for shares in the new Company, described 
as having a capital of £00,000. Accompanying this document 
is a lengthy account of a meeting of some of the principal share- 
holders of Woodhouse and Rawson United (Limited)," held in 
April last in response to a circular sent out by Lieut.-Col. N. 
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Willoughby Wallace, who was voted to the chair on the occasion. 
Col. Wallace described himself as one of the original shareholders in 
the Woodhouse and Rawson concern, and as a number of his 
friends had, on his instigation, taken shares in that Company, he 
felt desirous that some of the assets should, if possible, be saved. 
Inquiries showed him (Col, Wallace) that a contract had been made 
by Mr. F. L. Rawson with Mr. Leslie, the Receiver, to purchase 
the Manchester works, and also the supply business carried 
on at 88, Queen Victoria-street, London, together with the 
industrial patents and the goodwill of the business. These 
are described as being the two departments of the old Com- 
pany which paid, and Col. Wallace considers that it will be 
worth the while of shareholders and creditors to retain and 
carry on this branch of the business themselves, together with the 
financial patents which have (according to Col. Wallace) also 
been purchased by Mr. Rawson, and have been handed over to a 
concern called the ‘‘ Industrial Inventions Development Company 
(Limitcd)." It appears that Mr. Rawson is quite willing to hand 
over his purchase to the shareholders at the ‘‘ actual cost," and 
Col. Wallace considers it will be well to take advantage of 
the offer. The Manchester works are described as being well 
organised and equipped, and, in addition to their own plant, 
poaae the best tools from the London works. Col.. Wallace 
urther pointed out that it was extraordioary that nothing had 
been done (since the expiry of the Edison patent) with the 
Woodhouse and Rawson incandescent lamp, which he considered 
should now be taken in hand and pushed vigorously. One of the 
proposed new directors of the Manchester Company had negotiated 
for its manufacture abroad, ai.d it was anticipated that a ready demand 
would be created in England for large quantities of the lamps at a low 
rice. It was propused to retain the services of Mr. Bertram 

homas, the manager at the Manchester works of Woodhouse and 
Rawson United (Limited), and a special clause was to be inserted 
in the Articles of Association of the new company binding the 
Directors to do no outside financial business, and to confine 
the Company’s operations to industrial business’! Mr. Thomas, 
who was present st the meeting, is stated to have read a lengthy 
report, which had been prepared some time previously, and in 
which figures were given showing that a new company, working 
with the old Company's too's and making similar goods, would have 
reasonable chances of success. He recommended the preparation 
of a new catalogue and the appointment for London of a good 
agent, acquainted with the customers of the old Company. The 
meeting, it is stated, carried a resolution that Col. Wallace and 
Messrs. D. E. Cardinall (a Director of a large Manchester brewery), 
and W. Pirrie (of Pirrie, Hope and Co., Newcastle), should: be 
elected as the first Directors, at a remuneration of £100 for the 
first year. The final resolution of the meeting was: —“ That a 
Company be formed, with £50,000 capital, to take over the Man- 
chester works and the supply business of Woodhouse and Rawson 
United, ard that the shareholders and creditors of Wocdhouse and 
Rawson United have the right of applying pro ratd for the first 
issue of £10,000 of such capital, with a minimum of £10." 


Exports OF ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specitied) from May 13th to 
May 19th, with the ports of destination :— 

Argentina—Buenos Ayres, £100. Australasia—Adelaide, £15; King 
George's Sound, £799 (electric lighting apparatus); Launceston, £74; 
Melbourne, £171; Newcastle, £1,458 (clectrical mining machinery) ; 
Sydney, £1,855 (including £1,050 telegraph cable) Austria Trieste, 
£6. Belgium—Antwerp, £107. Ceylon—Colombo, £206. Den mar 
Copenhagen, £58 (telegraph wire). //olland—Amaterdam, £50 ; Flushing, 
£45. Indis—Calcutta, £20. /taly—Spezia, £110. Russia -St. Petersburg, 
£1,542 (including £694 telegraph material) So, Afríc«—Cape Town, 
£72; Delagoa Вау, £81; Durban, £63. Sweden Gothenburg, £152 
(telegraph material) ; Malmo, £65. 


** LospoN."—Many of our readers will be interested in the 
London Manual for 1896-7, which is issued by the proprietors 
of London, 125, Fleet-street, E. C. Particulars are given of the 
constitution of the various local bodies which govern the metro- 
polis, with their officials, and statistics regarding the committees 
and departments of these controlling bodies are included in the 
260 pages of which the books consists. The published price is 1s. 


SCOTLAND.— We last week referred to the Guide issued by Mr. 
MacBraine for the use of those intending to spend a holiday in 
Scotland. We have now to acknowledge the receipt of an extremely 
useful handbook, entitled Mountain, Moor, and Loch,” illus- 
trated by pen and pencil on the route of the West Highland Rail- 
way. Thisisa second edition of the work, which contains 230 illus- 
trations from original drawings made on the spot. Particulars of 
the principal show places on the West Highland Company's system 
are given, and the book should be in the hands of a!l who intend 
making Scotland their holiday resort for the coming season. 


AMSTERDAM, —The British Consul at Amsterdam states that the 
Council of that town have come to an arrangement with the Tele- 
phone Company for the transfer of their undertaking on the expiry 
of their existing concession. The acquisition of the local tramways 
is also being considered, a vote in favour of purchase having already 
been passed by the Council, and just at present there appoars to 
be a strong opinion in favour of the municipalisation of all public 
undertakings. 


Ayr.—The Town Council have received the sanction of the Scc- 
retary for Scotland for borrowing an additional sum of £5,000 for 
electric lighting purposes, bringing the to'al authorised up to 
£25,000. 


Batu.—A special meeting of the Urban Sanitary Authority has 
been convened for to-day (Friday) to discuss the report of the 
Electric Lighting Committee recommending that application be 
made to the Local Government Board for permission to borrow 
£45,000 for the purchase of the City of Bath Electric Lighting and 
Engineering Company's undertaking, for providing capital for 
extensions of the mains and for defraying expenses incurred in 
obtaining a Provisional Order. 


BunToN-oN-TRENT. — The infirmary is to be wired for the electric 
light. Current will be taken from the Corporation mains. 


Catcutra.—A proposal for the establishment of electric light 
works in this city and for introducing electric traction on the tram- 
ways has been referred to the Indian Government. The question at 
issue is as to the employment of overhead wires. 


CANTERBURY.— The City Council intend to erect a refuse 
destructor plant in conjunction with their electricity supply works, 
and have decided to burrow £20,000 for that purpose. 


CHESTER.—-The ceremony of laying the foundation stone of tho 
electricity supply station was performed on Tuesday last by the 
Mayoress, Mrs. B. C. Roberts. 


CHURCH LiGuTING,. —St. Andrew’s Presbyterian Church, Ealing. 
is now lighted electrically. The installation has proved successful 
and has given great satisfaction. 


CoLLIERY LioHTING.— The electric light is to be employed in 
the workings and at the pitheads of the Hunter and Derwent 
Collieries at Medomsley, Durham. 


EALIxd.— The electricity department of the District Council at 
present have orders on hand for an equivalent of 7,175 8 c.p. 
lamps, and 6,036 of these have been connected. 


Grascow.—The Electric Lighting Sub-Committee have decided 
to send a deputation to Birmingham, Manchester and London for 
the purpose of inspecting and reporting on the systems of electric 
lighting employed in these cities. 


GUILDFORD. —The Board of Trade have forwarded to the District 
Council à letter from the Guildford Electricity Supply Company, 
asking to be allowed to make an immediate start on the laying of 
the electric light mains. The Company state that 979 £5 shares 
have been allotted, and promises are in hand to take 100 more. 
The Council’s consent will be given as soon as the Company submit 
a plan of the streets in which they propose to lay the mains. 


ISLINGTON AND CITY ELECTRIC RAITILWAV.— A House of Com- 
mons Select Committee has passed the preamble of the City and 
South London Railway Company's Bill for an extension of time 
until August, 1901, for constructing their line to Islington. 


LrEps — The Yorkshire House- to-House Electricity Company 
have written to the Town Council offering to supply the necessary 
electrical energy for working the tramways. 


LIVERPOOL. Arrangements are being made for the completion 
of the purchase and transfer of the Liverpool Elestric Supply 
Company’s undertaking on July Ist. 


LLANFAIRFECHAN (CARNARVON).—The new Convalescent Home, 
erected by Messrs. Heath, of Walsall, is to be lighted electrically. 


MANcHESTER.—The accounts for the past year's working of the 
electricity department, which will shortly be submitted to the City 
Council, show a profit of over £11,000, against £5,500 for the pre- 
vious year. It is stated that the demand for electric current has 
exceeded all anticipation, considerable extensions being 1n progress 
and further extensions are in contemplation. "The capital expen- 
diture to date is £175,000, and it was recently decided to borrow a 
further £100,000 for extensive additions to the station plant and 
mains. In December, 1893, there was an equivalent of 32,716 
8 c.p. lamps connected ; in December, 1894, and December, 1895, 
the tigures were 60,298 and 93,200 respectively, while the number 
at the end of March last was over 103,000. The report states that 
fifty-one miles of single conductor have been laid, and in (ће course 
of the present summer mains will be laid in several additional 
streets. А reduction in the price of current (6d. per unit) із in 
contemplation. 
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MITCHELSTOWN (Cokk).— At a recent meeting of ratepayers, called 
to discuss (amongst other things) the question of the lighting of the 
town, on the suggestion of Dean O’Regan a committee was formed. 
for the purpose of collecting information and reporting. Mr. Webber, 
& local landlord and owner of water-power in the neighbourhood, 
has offered to light the town electrically by 36 incandescents for 
£66. 13s. 4d. per annum, the contract to be for a term of 21 years. 
This offer will probably be accepted. 


Oxrorp.—Under the presidency of Sir Henry C. Mance, Chair- 
man of the Oxford Electric Company, a successful demonstration f 
the new photography was given in the Examination Schools on 
Tuesday by Mr. J. Hardie McLean and Mr. E. L. Birkbeck. 


PortsmoutrH.—The Town Council propose to apply to the Local 
Government Board for sanction to borrow £6,000 for electric light 
extension purposes. Mains are to be laid in St. Ronan’s-road at 
an estimated cost of £200. 


Power TRANSMISSION PLANTS IN THE Ranp.—The African 
Review states that the Koesterfontein Company propose to establish 
an electrical power plant for the purpose of supplying power to the 
various West Rand properties, at an estimated outlay of £20,000. 
The necessary works will be erected on Steenkoppies, and water 
power will be utilised in the generation of current, which will be 
supplied to any mine within 20 miles to the east or south-east, this 
radius including all mines on the Botha’s or Randfontein reefs. 
The Company anticipate, in addition to supplying energy to their 
own mines, to be able to dispose of 1,000 н.р. at £40 per horse- 
power per annum. 


Roya. Institution LectuRE.—On the occasion of Prof. Ewing's 
lecture on ‘‘ Hysteresis " to-night, Messrs. Gabriel and Angenault 
will show examples of their duplex and other lamps. 


Rossran Patent Law.—The Russian Government have drawn 
up a Bill amending the patent laws of that country, which at 
present only awaits Imperial sanction. Under the new law the 
term of a patent is fixed at 12 years, and is subject to a tax of 20 
roubles for the first year and 30, 40, 60, 80, 100, 150, 200, 300, 400, 
500 and 600 roubles respectively for each succeeding year. Though 
an application fee of 30 roubles must in all cases be paid, a suspen- 
sion of the tax for the first two years is granted to indigent 

atentees, but if the payment is not then made the patent can 
annulled. Protests, which have to be filed at the courts, will 
only be considered within the first two years. Supplementary 
patents must be filed within one year of the issue of the original 
patent, and a fee of 30 roubles is payable on application, and an 
additional 20 roubles becomes due immediately the supplementary 
application is granted. A patent can be annulled (1) after it has 
been in force 12 years, (2) through irregularity in the payment of 
the annual tax, (3) through not being applied for, or not furnishing 
proof at the proper time, and (4) through the protest of a third 
party. Infringers of a patent are liable to a criminal prosecution 
as well as for damages. 


results of the first year's working had exceeded their anticipations, 
and they had already received notifications, now that the reduction 
in the price of current had taken place, of considerable extensions. 
The Electric Lighting Committee had made arrangements for the 
extension of the station building and for putting down additional 
plant before September, so as to be in a position to meet the 
increased winter demand. | 


TaRIFF CHances.—Under the new (1896) Argentine Customs 
Law electric light machinery and apparatus (except service fixtures) 
imported into the country are subject to an ad valorem duty of 
5 per cent, ——The German Customs authorities have decided that 
electrical, physical and scientific instruments, galvanic batteries, 
&c., will in future be charged with the duties applicable to the 
materials of which they are made. 


West Ham.—The borough electrical engineer (Mr. Risch) has 
prepared a report on the electric lighting question, in which it is 
recommended that the electricity supply station be erected in con- 
junction with the pumping station, and that all the boilers be 
placed in one building. For private lighting Mr. Risch recommends 
the adoption of the high tension alternate-current transformer 
system, current to be supplied to consumers from sub-stations on 
the three-wire system at a pressure of 100 volts. For publio 
lighting Mr. Risch proposes to run the arc lamps in series off a 
constant current machine. Incandescent lamps will be fixed to the 
arc lamp pillars to enable incandescent to be substituted for aro 
lighting after midnight. The borough engineer (Mr. Lewis 
Angell) and the electrical engineer have been empowered by the 
Council to settle details as to the working of the electric lighting 
and sewage plants, 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Publishe 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained, 

APPLICATIONS FOR PATENTS. 

NoTE.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of invent ions, or 
where complete specification accompanies application an asterisk is sufixed. 


Я April 21, 1896. 
8,580. B. Е. Merritt and J. М. Joy. London. Improvements in print- 
ing telegraph instruments. * 
8,582. J. DEVONSHIRE. London. Improvements in automatic circuit- 
breakers for use in electric tramcars or other electrically-propelled 
velricles. (W. B. Potter, United States.) 


8,597. Н. Ермохоз. London. Improvements in electrical cut-outs. 


8,598. H. Ермохоз London. Improvements in or connected with 
electrical resistances. 


8,599. Н. Epmuxps. London. Improvements in apparatus for com- 

| pleting interrupting, and controlling electrical circuits. 

8,410. J. C. САНАМ. London. Improvements in the electro- deposit ion 
of metala, particularly applicable to the deposition on wires. 

April 22, 1896. 

8,428. J. B. Verity. Birmingham. А new or improved electric switch. 

8,458. W.'TcvnvEv. London. Improvements in electrical recording 
instruments 

8,485. SIEMENS Bros, AND Co. (LIMITED) and W. DigsgLHOnsT,. London. 
An improvement in joints for electrical cables.“ 

8,507. J. Hinks AND Son (Limitep) aud F. R. Baker. London. Improve- 
ments in chandeliers, gaseliers, electroliera and other hanging 
lamps. 

8,512. G. W. Dol IAN. London. Improvements in or connected with 
drain pipes, water or electric conduits, and the like. 

8,514. J. A. Тїммїз. London. Improvements in electric glow lamps. 

April 25, 1896. 

8,541. W. WoobHEaAD. Halifax. Improvements in electric lamps for 
minera, and in the method of lighting said electric lamps. 

8,569. E. Tver. London. Improvements in apparatus for making 
electrica] contact by passage of & railway train. 

April 24, 1896. 
8,630. J. CHANDLER. Liverpool Improvements in magnetic motors. 


8,647. Е. Tupspury. Sheffield. Improvements in induction electrical 
machines. 


SALFORD.—A Local Government Board inquiry was held at 
Salford on Wednesday into the application of the Town Council 
for sanction to borrow, amongst other sums, £5,000 for electric 
lighting purposes. It was stated that in September, 1893, the 
Council applied for sanction to borrow £50,000, but only a sum of 
£32,000 was authorised. In June, 1890, a second application was 
made for powers to borrow £18,000, but in this case only £7,770 
was sanctioned. The present loan was required to meet expendi- 
ture in excess of estimates to the extent of £3,587, and for certain 
extensions to the plant. The application was unopposed. 


STaFFORD.—It was stated at the last meeting of the Town 
Council that as a result of five months’ working of the electricity 
works there was a small balance on the credit side. 


St. Pancras (Lonpon).—The Vestry have decided to abolish all 
meter rents from July Ist next. The Electricity Committee have 
handed over £1,000 out of the profits on last year's working to the 
general account. Property adjoining the dust destructor station 


has been acquired for £1,450 in order to obviate a threatened action 
for injunction. 


SOUTHPORT. —Át the last meeting of the Town Council, Councillor 
Hulme said, in referring to the recent resignation of the borough 
electrical engineer (Mr. Arthur Ellis) and to the appointment of 
Mr. C. D. Tate to fill the vacant position, that they were sorry at 
losing Mr. Ellis, as he had proved himself to be a most efficient 
public servant. One or two members protested against the 
proposal to make Mr. Tate's salary £230 per annum, as Mr. Ellis 
only received £204 ; but the proposal was ultimately agreed to. 


SUNDERLAND.— At the last meetingof the Town Council, Alderman | 8,659. Е. W. Scanriper. London. Improvements in paste-carrying 
Bruce announced that the receipts from the sale of current, meter plates for electric accumulators.* 
rents, &., for the past year amounted to £2,166, and the deficiency | 8,660. Е. W. SCHNEIDER. London. Improvements in the construction 
was only £701, which included an extra three months' interest. of cells for electric accumulators.“ 
The actual output had been 95,446 units, and the average price 8,666. THE Batrery AND Motor Company (LIMIrEp)äͤ and H. T. 
realised 5:134. per unit. Expenses and management came to 


: hio m Barnett. London, Improvements in and connected with battery: 
£1,490, while interest and sinking fund absorbed £1,377. The electrodes. 
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8,682. C. A. McEvoy. 


8,684. 
8,695. 


8,743. 


8,802. 


8,810. 


8,815. 
8,819. 


8,846. 
8,853. 


8,890. 
8,906. 
8,943. 
8,948. 


8,964. 


8,973. 
8,993. 
9,014. 
9,030. 
8,047. 
9,048. 
9,055. 


9,171. 


9,233. 
9,239. 
9,257. 
9,262. 


9,266. 
9,284. 
9,288. 
9,289, 
9,332. 
9,562. 


9,402. 


9,447. 


9,480. 


9,517, 


| W. FAIRWEATHER. 


London. Improvements in hand grenades and 
in electrical firing apparatus applicable for firing the same. 
Е. L. MUIRHEAD. London. Improvements relating to telephones, 


W. MAJERT. London. Improvements in electrodes for accumu- 
lators.“ 

April 25, 1806. 
Н. A. CurMOoRE. London. Improvements in speakiug-tube, tele- 


phone and the like receivers. 


April 27, 1896. 

C. SHORE and C. Hear. Rochdale. Improvements іп and relating 
to switchboards to be used for telephonic purposes. 

J. EpMowpsow. Halifax. Improvements in dynamo electric 
machines, 

G. Davis. London. e in or connected with electric 
light switches. 

J. W. Mitcnerp. Merioneth. Railway pilotman's 5 
apparatus, for working single line during failure of “ tablet 
* electric " staff working. 

Н. SaNpwirH. London. Improved dynamo-electric machine. 

Н. ARZT. London. A new or improved construction or arrangement 
of generator cf electricity. 


A pril 28, 1896. 

T. Мклсоок. Birmingham, Electricity and water supply for house- 
hold and other purposes. 

L. B. ATKINSON and Е. С. TREHARNE. Penarth. 
the generation of electricity. 

К. Wittrams: Chiswick. Improvements in the fixing of metal caps 
to incandescent electric lamp bulbs. 

H.H. Lake. London. Improvements in electric signalling apparatus. 
(С. E. Painter, United States). — 

О. Imray. London. Improvements in electrical furnaces, 
Grabam, Canada). 
К. P. STRAND, Ds B. CanBiTTE and C. A. STOCKTON, 
Improvements in electrical organs.* 


April 29, 1896. 
А. M. RosEBRUGH. Toronto. Duplex or multiplex telephony. 


а. J. Balnp. Glasgow. Improvements in electric temperature 
alarms. 


Improvements in 


(D. 


London. 


W. W. Cuaysox, London. An improved automatic electrical 
cut-out. 
T. D. FARRALL. London. Method of and apparatus for heating 


by electricity. 

Н. Томттхз and С. R. Gurr. 
apparatus. 

J. A. Тїммїз. London. Improvements in fire-proof cements and 
varnishes for electrical and other purposes. 


May 1, 1896. 

Glasgow. Improvements in underground con- 
duits for electric railroad or street railway systems, (Munson, 
Roberta, Alston, Reid and Reid).* 

Н. A. WiLLEY and S. Stursox. London. Improvements in pre- 
payment-mechanism for gas, electricity, and other meters. 

W. McMunTRIE. London. Improvements in tools for stripping 
insulation from wires. 


London. Electrical fog signalling 


C. GRAHNRR. London. I mprorements in and relating to electric 
arc Lamps.“ 

К. PiPPRTTE. London. Improvements in switch арра paratus for 
uae in distributing electricity for telephonic, telegraphic and other 


purposes. 
May 2, 1896. 

J. MACKENZIE UnqUHART and W. H. DINGLE. 
ments in electric lighting fuses or cut-outs. 
A. H. Wattox. London. Improvements in automatic apparatus 
for озше gear of electrical transformers and other electrical 

circuits 


А. MaRR. Manchester. Improvements in telephonic receivers. 


W. E. Heys. Manchester. Improvements in and connected with 
the electro-deposition of copper. (E. Dumoulin, France). 

A. RINCKLAKE. London. Improvements in and connected with 
permanent clectric ways. 


London. Improve- 


ҮҮ. B. Sayers. London. Improvements in dynamo electric 
machines. 
May 4, 1896. 
О. vos MonsT EIN. London. Improvement in electric gas lighting 


devices.* 
А. G. Cooks. London. Improved reversible variable speed gear 
арр for use in electrical regulation and other purposes” 


May 5, 1896. 
A. S. Knorz, W. P. ALLEN and О. S. KELLY. Manchester. 
Improvementa in electrical contacting devices for subways or 
conduits," 
W. R. Sykes and Е. T. HorrLiNs. London. Improvements in 
electric locking and block signalling on railways. 


9,528. 
9,530. 
9,531. 
9,534. 
9,537. 
9,555. 
9,565. 


9,619. 


9,637. 
9,650. 


9,667. 
9,668. 


9,681. 
9,713. 
9,758. 


9,806. 


9,817. 


9,820. 
9,852, 
9,843. 


9,855. 


9,910. 
9,919. 


9,929. 


Н. H. Lake. London. Improvements in telegraphic relays and 
the like. (C. G. Burke, United States.)* 
J. DEVONSHIRE. London. Improvements in sockets or holders 
for incandescent electric lamps. (Н. С. Wirt, United States.)* 
J. DEVONSHIRE. London. Improvements in dynamo-electric 
machines. (C. P. Steinmetz, United States.)* 

J. LAVENDER. London. Improvements in electric switches for 
use with or without mechanical or electromagnetic brakes. 

J. LAVENDER, London. Improvements in or relating to electro- 
mechanically propelled vehicles. 

T. А. CLARKE. Liverpool. Improvements in or connected with 
electric burglar and other alarms. 

M. SCHINDLER. London. Improvements in or connected with 
electric melting apparatus. 

May 6, 1896. 

S. P. Eastick and E. SAYER, London. 
descent electric lamps. 

A. BLAHNIK. London. Improvements in arc lampe. 

Е. LANHOFFER, London. Improvements in electro-motors and 
dynamos and in apparatus for use therewith.* 


May 7, 1896. 
Electric arc lamps. 


Electric arc lamps and projectors. 
An improved method of street 


Improvements in incan- 


W. Fox. Broughton. 

W. Fox. Broughton. 

H. L. P. Boor. Tunbridge Wells. 
lighting by glow lamps. 

D. FouLis. Glasgow. А signal indicator for use on locomotives, 
and means for electrically operating the same. 

F. Fanta. London. Improyements in floorcloths or carpets for 
the purpose of electrical distribution therein. 


May 8, 1896. 

Н. Pierer, Fits. London. Improvements in apparatus or devices 
for starting and arresting electro-motors employed in driving 
wire-drawing or other similar machines. 

E. Bach, Н. S. Lewis and A. B. SAUNDERS. London. Improved 
shade for use in connection with electric incandescent lamps and 
the like.* 

M. BiNswANGER and F. G. BEL. 
coupling boxes for electrical circuits. 

J. E. KixesBURY. London. Improvements in telephone systems 
of exchange. (The Western Electric Company, United States.) 

К. P. Wirsox. London. Improvements relating to electric 
current meters. 

E. S. CorLicorr. London. Improvements in and connected 
with electric belts aud like appliances to be worn next the skin.* 


May 9, 1896. 
A. SCHANSCHIEFF, London, Improvements in secondary batteries. 
W. FRrEsE-GnRENE. London. Improvements in and related to 
exhausted tubes for electrical and other purposes. 
R. W. Lang. London, The self-returning electric bell indicator. 


SPECIFICATIONS PUBLISHED. 


London, Improvements in 


Norz.—All Specifications can now be obtained at the uniform price of 
d. each, | 


962. 


5,954. 


6,391. 
7,152. 
7,191. 
7,712. 
7,713. 


1895. 


STENDEBACH. Electric railways. 

BERDITSCHEWSKY and FREUDENBERG. Telephone systems. 
BarLLANCE and Frrzmavuricr. Electric lighting. 

FABER, Writing by telegraphy. 

FisHER. Electric arc lamps. 

Burton. Electric furnaces. 

Burroyn. Electric furnaces. 


. Вовглхр. Lighting up roundabouts, &c., by electricity. 
. BERRY and LIPKOWSKI. 
. WRIGHT, 
. SHREWSBURY &nd OTHERS. 
. Luxx. Raising and lowering arc lamps. 
. CROMPTON. 
. LACHMANN. Electric railways. 
. ROBINSON. 
. SMITH and GRANVILLE. 
. FALERO and LUMLEY. 

. BINSWANGER and ANGOLD. Are lamps. 
. EDMUNDS. 
. EDMUNDS. 
. TAYLOR and DEARLOVE. 
. Кіхсзвоку (Western Electric Company). 
. Кіхоѕвовү (Western Electric Company). 
. ALDRIDGE. 
. NIBLETT. Secondary batteries. 
. JOHNSON and STEELE. 

. Hepworth. Arc lamp. 


Railway electric signalling apparatus. 
Distributing electricity. 
Electric batteries. 


Arc lampa. 


Railway electric signalling apparatus. 
Telegraphic or telephonic cables. 
Secondary batteries. 


Electric switching apparatus. 

Electric cables. 

Telegraph cable, &c., lines. 
Telephone systems. 
Telephone system». 
Electric mains or conductora. 


Alternatiug current machines. 
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12,301. ATKINSON. Dynamos, motors and alternators. 


12,311. Sirwens Bros & Co., Ltd. (SIEMENS and HALSKE). 
ways and tramways. 


KosANKE and OTHERS, Indicating telephonic communications. 
EsrRADE. Incandescent electric lamps. | 
LAKE (Compagnie de l'Industrie Electrique of Geneva [Usine de 


Electric rail- 


12,394. 
12,719. 
15,961. 


Secheron]. Electric tramways and railways. 
20,904. DEVONSHIRE (Potter). Controlling electric motors. 
21,924. Ниммк. Wattmeters. 
23,852. BRoMHEAD (Société Anonyme des Anciennes Salines). Electrolytic 
diaphragms. 
| 1896. 
434. McK&£yxNa (Electric Selector and Sigaal Company). Electric 
switches, 
1,006. Zrxner. Electric resistances. ` 
1,687. RuDoLrH. Fastening electric conducting wires. 
1,992, BAONALL. and ARNOLD. Arc lamps. 


. WIESNER and WITZEL. Electric clocks. 

DEVONSHIRE ( Thomson]. Electric motors. 

. PARSHALL and OTHERS, Armatures for alternatora, &c. 

. WETHERILL. Magnetic separation. 

. DEVONSHIRE (Thomson), Monocyclic electric generators. 


. DEVONSHIRE (Potter). Electric brakes for railway and tramway 
vehicles. 


4,817. LAvENS. Arc Lamps. 
4,841. Арлмв. Arc lamps. 


. Barpo. Electrolytic ргосеззёв. 
. Prrr (Hollingshead), Electro-plating bath. 
. SEAVERNS, Arc lamps. 


COMPANIES’ MEETINGS AND REPORTS. 


West India and Panama Telegraph Company 
(Limited. ) | 


The thirty-eighth ordinary general meeting of the members of this 
Company was held at Winchester House, Old Broad-street, on Wednesday, 
Mr. C. W. Earle presiding. 

The SECRETARY (Mr. R. T. Brown) read the notice calling the meet- 
ing and the minutes of the last meeting, the report of the Directors and 
statement of accounts being taken as read, i 

The CHAIRMAN eaid: Gentlemen, we who are engaged in carrying on 
the buainess of the West India and Panama Telegraph Company are 
always very thankful for small mercies, and it is with some satisfaction 
that we note that the long-continued decrease in the traffic receipta that 
we have had to report at a good many meetings has at last taken a turn, 
there having been an increase of £1,083 as compared with the December 
half of 1894. It is quite true that that little benefit is wiped away almost 
entirely by the loss of the French subsidy fron: Guadeloupe. However, 
that was a contingency we foresaw with certainty in respect to tlie French 
Government and her colonies. It was a loss which we had no means of 
escaping from. The traffic receipts of this Company, considering the extent 
Of its cables—about 5,000 miles, serving 16 different colonies — are almost 
ridiculous, the gross amount being about £2,500 а fortnight. When I happen 
to look over the receipts, not of telegraph but of other companies, I am 
struck with the extraordinary disparity of the results. Take, for example, 
that very excellent company called the Sweetmeat Automatic Delivery 
Company. It has almost double our receipts from selling, on the penny- 
in-the-slot principle, butter-scotch, chocolate, and that sort of thing, at our 
railway stations ; but here is a great and important enterprise, that does 
во much for the Government of the country and holds together a great 
section of our colonial empire, which does not derive so much from its 
business аз а company of that modest nature. In the accounts there 
is very little to remark upon. Situated as we are, we are obliged 
to keep down our expenditure to the very lowest sum consistent 
with an effective service, во that there is very little variation in those 
items over which we have control One point of advantage in the 
accounts is the decrease under abstract “ C," dealing with the expenses 
attending repairs and renewals of cables. This half year, owing to our 
having to put iu the system 30 knots of cable less than we did in the corre- 
sponding period of the previous year, there is a considerable diminution in 
expenditure on cable repairs. In fact we have only had to charge ourselves 
with £2,831, as against £5,576 in the corresponding half of last year. 
There has also been an advantage in our having brought home the 
“ Grappler ” to take out а new supply of cable for stock, because if we had 
not brought our own ship home, we should have had to charter a vessel 
to carry out the new stock of cable. We have charged the cable so carried 
out with a fair amount of the expenses of the “Grappler” during the voyage 
home and out. That has saved us a gum of about £2,000. If it had not 


been for that saving we should not have been able to pay the wretched 
dividend on the ordinary shares that we are now offering you. With regard 
to paragraph 5, which deals with the reduction from £600 to £400 in the 
St. Vincent subsidy, I am almost inclined to think that the last words of 
the first part of the paragraph are tco mildly expre:sed, and had not the 
colony of St. Vincent been in the old days one of the most liberal to us of 
all the British possessions we should have been inclined to use stronger 
terms. If the question of depression in one's circumstances ia to justify one's 
not paying for what one gets, I think that this Company especially ought to 
have a strong claim under that depression principle. But the reduction has 
been approved by the Secretary of State for the Colonies, and therefore 
we must bow to his decision. Mr. Chamberlain is a fair man and a good 
man of business, and he is not likely to do anything that he thinks unjust 
or inexpedient. I dare say most of you will have seen the answer of Mr. 
Chamberlain in the House of Commons when he was asked about the pro- 
posed cable between Bermuda and Jamaica. We have been in communication 
with the Colonial Office with regard to that cable, and I need not say that 
it would be very improper to muke any statement now on that correspon- 
dence. When the time comes if anything is settled we shall place the 
result before you and ask your opinion upon such terms as may be pro- 
posed to us. The question of that cable is a very old one. In 1882 there 
was a Conference of the colonies held at Barbadoes, at which it was advo- 
cated that that cable should be laid, and very strong pressure was put 
on the Government to do so. It was rather hard on us, considering that 
we had laid thia system under conditions imposed by the legislatures of 
the West Indian colonies as to route and tariff, to be told when it was 
thought that our rates were rather high that they were to havea cable sub- 
sidised by Her Majesty's Government to compete with us. I must therefore 
read what Mr. Fawcett, who was then Postmaster-General, had tosay on the 
subject: Undoubtedly the Company have had great difficulties to con- 
tend with, but Mr. Fawcett believes that the present Board are striving 
to put their property on a sound basis, and, notwithstanding the 
opinion expressed by the Conference, that the Company have failed to 
meet the requirements of the West Indian Colonies, he fears that 
there would be just cause for complaint against Her Majesty's Government 
if it were now to subsidise a rival company, especially as such a company 
would in all probability require not much less support in the shape of sub- 
sidies than the present Company lays claim to, and directs me to observe 
that he thinks that any company would have reasonable ground for object- 
ing to supply the bulletin of news which the Company are called upon to 
furnish free of charge.” Now, influenced I may say by these words, the 
Company went on its course and continued the duplication of its system, 
which has given permanent and constant security in communication with 
the West Indies, and I am quite certain that any colonial minister or states- 
man of the present day, if these words'of a very eminent public servant, the 
late Mr. Fawcett, were brought to his notice, would think that it would be 
a very unjust thing to employ the money of the ratepayers of this country 
for such a purpose. I shall be very glad to answer any questions that may 
be now put. Meantime I shall in conclusion move — 


* That the Directors’ report and accounts to December 31, 1895, suh- 
mitted to this meeting, be and the same are hereby received and adopted, and 
that, as recommended by the Board, a dividend of Gs. per share on the First 
Preference Shares, Gs. per share on the Second Preference Shares, and td. 
per share on the Ordinary Shares (the last free of income tax) be and the 
same are hereby declared," 


Mr. WM. ANDREWS seconded the resolution, which was carried 
unanimously. | 5 

The CHAIRMAN then moved the re-election of Mr. Andrews, the 
retiring Director, to his seat at the Board. | 

Mr. HENRY HOLMES seconded the niotion, which was carried unani- 
mously. | 

Mr. ANDREWS having briefly expressed his acknowledgment, 

Mr. JOHN NEWTON moved, and Mr. CUFF seconded, the reappoint- 
ment of the auditors, Messrs. Deloitte, Dever, Griffiths and Co. 

The motion having been agreed to, 

Mr. CUFF moved, and Mr. NEWTON seconded, a vote of thanks to the 
Chairman and his colleazues on the Board, for which the former briefly 
«eturned thanks, and the proceedings ended. ` 


NEW COMPANIES, STATUTORY RETURNS, &c. 


In addition to the information given under this heading, detailed par- 
ticulars of many of the Companies whose returns appear below will 
be found in “THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND 
HANDBOOK, 1896, pages 818-3846, dc., Сс. 


R. H. ACQUISITION SYNDICATE (LIMITED).—This Company was regis- 
tered on May 14th, with a capital of £5,000, in £50 shares, to carry on, 
amongst other businesses, those of mechanical engineers, electricians, 
electric light manufacturers and suppliers, machinists, metallurgists, 
electro-platers, &c. 


W. A. BAKER AND CO. (LIMITED).—This Company has been registered 
with a capital of £100,000, in 5,000 Preferred and 5,000 Ordinary shares 
of £10 each, to acquire the business of electric light engineers and con- 
tractors, general ironmongers, founders, &c., carried on under the style of 
W. A. Baker and Co., at Newport, Mon. The first Directors are W. A. 
Baker, M. Mordey, J. T. Hamilton, and J. E. Baker. | 
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CARBON (FOREIGN PATENTS) SYNDICATE (LIMITED). —This Company 
vas registered on May 14th, with a capital. of £100,000, in £1 shares, to 
carry into effect certain agreements with Messrs. C. P. Shrewsbury, J. 
Cooper, F. L. Marshall and J. L. Dobell, and to carry on the business of 
manufacturers of and dealers in carbon plates, slabs, rings, crucibles, 
rollers, bars, rods and other articles for electrical, electrolytical and other 
purposes, and electrical and mechanical engineers, electricians, suppliers of 
electricity and manufacturers of and dealers in electrical apparatus of all 
kinds. The first subscribers, with one share each, are: Major A. D. Seton, 
J. Lindsay, F. L. Marshall, C. P, Shrewsbury, engineer, J. Cooper, S. Spill 
aud J. L. Dobell, electrical engineer. The first Directors are: Major A. D. 
Seton, C. P. Shrewsbury, J. Cooper, F. L. Marshall, H. Dobbin and S. Spill. 


DIRECT ELECTRIC GENERATOR (FOREIGN PATENTS) SYNDICATE 
(LIMITED).— This Company was registered on May 14th, with a nominal 
capital of £100,000, in £1 shares, to carry into effect certain agreements 
with Messra. C. P. Shrewsbury, J. Cooper, F. L. Marshall and J. L. 
Dobell, to acquire, develop, and deal with any patents, licences, conces- 
sions, &c., and to carry on the business of electricians, generators and 
suppliers of electricity, mechanical engineera, and manufacturers of and 
dealers in all apparatus required for or capable of being used in connection 
with the generation, distribution, supply, accumulation and employment of 
electricity. The first subscribers, with one share each, are Major A. D. 
Seton, J. Lindsay, F. L. Marshall, C. P. Shrewsbury, engineer, J. Cooper, 
S. Spill and J. L. Dobell, electrical engineer. The first Directors are: 
Major A. D. Seton, C. P. Shrewsbury, J. Cooper, F. L. Marshall, H. 
Dobbin and S. Spill. 


GREAT HORSELESS CARRIAGE COMPANY (LIMITED).— This Company 
was registered on May 14th, with a nominal capital of £750,000, in £10 
shares, to acquire certain patents and patent rights, and to carry on the 
business of horseless carriage, cycle and motor manufacturers, repairers 
and dealers, electricians, mechanical engineers, machinists, wire drawers, 
metallurgists, electro- platera, &c. 


PRINTING TELEGRAPH RECORDER COMPANY (LIMITED).—This Com- 
pany was registered on May 15th, with a capital of £10,100, in 10,000 
Ordinary, 100 Founders’ shares of £1 each, to acquire, develop, and deal 
with any patente, inventions, concessions, &e., to carry on the business of 
manufacturers and repairers of and denlers in all telegraphic apparatus 
and particularly type-printing and other telegraph recorders and instru- 
ments, telegraph engineers, &c. The first subscribers are H. Moir, G 
Gray, engineer, W. G. Brookman, engineer, J. Girdwood and Hon. Henry 
J. Saunders, and H. M. Willis and A. Barrett. The бга Directors are J. 
Moore, W. P. Forbes and (after allotment) W. S. Steljes. 


CORLETT ELECTRICAL ENGINEERING COMPANY (LIMITED).—The 
annual return to May 14th has been filed. The nominal capital is £10,000, 
in £10 shares ; 620 have been taken up, and 100 of these have been issued 
as fully paid. The full amount bas been paid on the remaining 520 
shares. 

HASTINGS AND ST. LEONARDS- ON-SEA ELECTRIC LIGHT COMPANY 
(LIMITED). —The annual return to May 8th has been filed. The ncminal 
capital is £50,000, in £10 shares, and 2,722 of these have been taken up. 
The full amount per share has been paid. 

NORWICH ELECTRICITY COMPANY (LIMITED). —The annual return to 
April 29th has been filed. The nominal capital is £50,000, in £10 shares ; 
3,525 have been taken up, and the full amount has been called and paid. 

ORIENTAL TELEPHONE AND ELECTRIC COMPANY (LIMITED).—The 
annual return to May 6th has been filed. Out of a nominal capital of 
£200,000, in £1 shares, 171,504 have been taken up, and 171,497 of these 
have been issued as fully paid. The full amount has been paid on the 
remaining seven shares. 

TELEPHONE COMPANY OF EGYPT (LIMITED).— The annual return to 
May 5th bas been filed. The capital is £100,000, in 16,0C0 Preference and 
4,000 Deferred shares of £5 each ; 12,071 of the former and all of the 
latter have been taken up, and 12 000 Preference and 4,000 Deferred have 
been issued as fully paid. The full amount has been paid on the remaining 
71 Preference ehares. 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
31 Pad. per oz. (May 21st). Consola (22 per cent. ) 1123—-1124 for money, 
1121—1198 for account; 24 per cent. 1064—106% (May 21st). Stock 
Exchange Settling Days : Consols, June 1st; Stocks and Shares Con- 
tinuation Day, May 27th; Ticket Day, May 28th; Pay Day, May 29th; 
Mining Share Carry-over Day, May 26th. 


BIRMINGHAM CENTRAL TRAMWAYS COMPANY (LIMITED). — Messrs. 
W. Mackenzie (President of the Toronto Railway Company) and J. Ross 
(Managing Director of the Montreal Street Railways Company) have made 
an offer to purchase the undertaking of the Birmingham Central Tram- 
ways Company on the basis of a par value for the debentures and Prefer- 
ence shares, and a bonus of £1 on the Ordinary shares. The authorised 
capital of the Company is £300,000, of which £194,000 has been issued in 
fully-paid Ordinary of £5 each, aud £100, 000 in Five per Cent. £10 Prefer- 
ence shares; and, in addition, there are debentures for £152,400. The 
last dividend on the Ordinary sbares (1894-5) was at the rate of 5 per 
cent. The Directora of the Company have issued a circular, in which they 
strongly recommend the shareholders to accept the offer, stating that, 
though the operations of the Company since the last meeting have been 
satisfactory, any future improvement in their ponuon inust be effected by 


C 


the adoption of an аиан анусот PME aa Teaco уйа ec сй оналты system of mechanical traction on the routes 
at present worked by steam. As soon as the Corporation have exp 
approval of the proposal, meetings of shareholders will be called for the 
purpose of considering and approving the agreement proposed to be 
entered iuto between the parties, and for passing the usual liquidation 
resolutions. 

BUSINESS CHANGES.— Owing to the increased demand for their well- 
known patent water-tube steam boilera, the business of Messra. Conrad, 
Knap and Co. has, we are informed, been converted into a private limited 
liability company, under the etyle of Conrad, Knap and Co. (Limited). 
No shares are offered to the public. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended May 17th were £864, 
against £905 in the corresponding week of 1895, a decrease of £41. The 
total receipts for the half-year amount to £18 800, againet £18,720 for the 
corresponding period of 1895, an increase of £80. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
COMPANY (LIMITED).— In reference to the recent issue of 10,000 Prefer- 
ence shares of this Company, we are informed by the Electric and General 
Investment Company that applications for over four times the amount 
offered were received. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 17th inst. amounted to £1,125. The 
amount for the corresponding week last year was £1,141 ; ‚ decrease, £16. 


LONDON ELECTRIC OMNIBUS COMPANY (LIMITED).—This Company, 
which has been formed for the purpose of acquiring and working Mr. 
Radcliffe Ward’s system of electric street traction, invites application for 
170,000 £1 shares, payable 58. on application, 5e. on allotment, and the 
balance in instalments of 2s. 6d. per share, at intervals of not less than one 
month. The authorised capital of the Company is £250,000 in £1 shares. 
The prospectus, which will be found in our advertisement columns, states 
that the entire purchase money except £20,000 will be taken in shares 
which will not participate in dividenda until ‘sufficient profits have been 
earned to pay in any one year a dividend of 7 per cent. It is claimed that 
the working capital allowed for is sufficient to provide for 125 omnibuses, 
running 70,000 miles per week. The Directors include Major S. Flood- Page 
(Director of the Edison and Swan United Electric Ligbt Company), and 
Mr. Radcliffe Ward, who is aleo the Company's engineer. 'The manager 
and secretary (pro tem.) are Messrs. Н. Е. Lewis and A. Caillat, and the 
offices are at 56, Broad-street House, London, E.C. The list of applica- 
tions closed yesterday (Thursday) for town, and will close this (Friday) 
morning for the country. 


NORWAY. — 6,000,000 kroner is to be devoted to the development of the 
telegraph and telephone systems of Norway, out of an issue of a new State 
loan of 25,000,000 kroner. 

READING ELECTRIC SUPPLY COMPANY (LIMITED).—The annual 
general еп. of this Company was held last week at Reading. The 
Chairman (Mr. H. Collins) said the income for the past year amounted to 
£1,453. 10s. 7d., and the net profit to £22. 138. d., and the Directors 
considered these figures to be satisfactory, seeing that the new supply 
station was only in operation for the last two months of the year. There 
was an increased demand for current, and they anticipated a greatly in- 
creased revenue in the forthcoming year. At the end of 1895 they had 83 
customers, representing 6,094 8.c.p. lamps, and at present these figures 
were 115 and 6,647 respectively. The price of current has been reduced 
from 8d. per unit (with discounts) to 6d. net, and as the Directors are 
anxious to create a day load they have decided to fix the price of current 
for motive power, cooking and heating purposes at Jd. per unit. 


RBUTERS TELEGRAM COMPANY (LIMITED).—The report of the 
Directors of this Company, to be presented at the shareholders' meeting 
on the 27th inst., states that the net profits for the year ended December 
51st last amount to £11,340. 12s. 3d., including £1,718. 16s. 5d. brought 
forward from the last account. The sum of £6, 382. 5e. ld. has been 
placed to reserve. which now amounts to £14,000. The Directors propose 
to pay a dividend of 4s. per share, equal to 24 per cent., making, with the 
interim dividend of 24 per cent. paid in October last, a total distribution of 
5 per cent. for the year. This will absorb £4,781. 10s., and the balance of 
£176. 17s. 2d. has been carried forward. The Directors state that they 
have decided to retain the advertisement business. 


SUSSMANN ELECTRIC MINERS’ LAMP COMPANY (LIMITED).—During 
the week a company with the above title, which has been registered with a 
capital of £80,000 in 39,250 Seven per Cent. Cumulative Preference, 39,250 
Ordinary and 1 ,900 Deferred shares, all of £1 each, has issued a prospectus 
inviting applications for 51,750 Preference and a like number of Ordinary 
shares. The prospectus states that the Company has been formed for the 
purpose of acquiring the various British, foreign and colonial patent rights 
for the Sussmann electric miners’ lamp. The vendors and promoters are 
“The Electric Exploitation Company,” and arrangements have been made 
with the Edison and Swan Company to manufacture the lamps and to 
become wholesale agents for its sale in the United Kingdom. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended May 15th, after deducting 17 
per cent of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were 22,575. 

WEST AFRICAN TELEGRAPH COMPANY (LIMITED).— The Directors of 
this Company have declared a final dividend at the rate of 6s. per share, 
making with the interim dividend already paid a distribution of 4 per cent. 
for the year. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated traffic receipts of this Company for the half month ended May 
15th are £2,476, against £2,798 in the corresponding period of N 
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ЧЕХ. COMPANIES? SHARE LIST. 
AMOUNT| LAST ov RATE PER ; BUSINESS DONE 
riori ОР DIVI- NAME WEEK'S PRICE, | Wedn , CENT. DIVIDEND DUE DURING WEEK 
'| SHARE. | DEND. May 18. May 20. YIELDED. ENDING MAY .6. 
| TELEGRAPHS. T E hest | Lowess 
£1,012, Stock | 12/0 | lo-American W 6 9 9 94 Oe со оо оо то о о 49 51 43 50 5 2 0 Jan., AM July, Oct. 501 49 
£1,903,560| Stock | 210 . Preferred ......... r ӨШ 92 9 92) | 5 8 1 > 93 (1 
£2,993,560| Stock 5/0 Do. “DODO 1... 6:2 222cnnefFs* ropa eee 9 9; 91 91 — | 91 y 
£173,400 100 4% |*African Direct Teleg. 4% Deb. (Reg. & Bearer).. 100 104 100 104 8 17 10 "MEA and July .. be as 
250,000 £L) .. | Amazon Telegraph (fally paid) .................. 10 11 1) 11 88 | Өч * 
130,000 £10 3 Brazilian * reer eee z къа» 141 151 14} 151 41110 Mar., June, Oct., Dec. 164 141 
£75,000 | £100 5 е De, r Cent. Bonds (2nd Series, 1906) . l3 17 H3 117 4 6 7 June and December .. А 
10,000,000; 8100 $l Comm Cable Capital Stock ........—...... 160. 170 160 170 4 210 | Jan., Apr., July, Oct. T а 
16,000 10 8 Cuba Submarine ОСА usu HM '- 12 18 6 3 1 | February and August, 123 Vs 
—— 10 19 e Do. Preference ii e 20 21 19} ry 417 7 Ў "an 2 8 
rec pan ( b „5 „ „%% етт ө ев» = «+ 4 5 4 0 0 and Octo .. .. 
6,000 5 10 Do. Preference 10 рег Cent. esses | -10 10 10 10} 415 3 "t 3 e . 
gout * 4} Е Do. в 117 Debentures of 450, N 108% 109 ш; eri 439 = у 
rect Un tates Cable, 18777777. 0 400 Jan,, A 9 9 
400,000 10 0. LEMBNÉB Goog Eras . 7 17} 17 174 314 4 | ‚Арт. July, cas 17 vi 
70,000 10 6% Do. 6per Cent. Preference ...... кее 18 184 18 18 8 410 18 zA 
£1,997,837| Stock 4 Do. 4 рег Cent. Mort. Debenture Stock 130 133 180 13 3 0 2 | May and November e T 
£102,100 100 5 Do. 5рег Cent. Debentures, 1899............] 166 109 106 109 4 12 10 | February & Angas - - 
250, 10 6 Eastern Extension .......... ijoi sete 18 184 17} 18 315 8 | Jan., Apr., July, Oct. 2 17} 
£320,000 | Stock 4 Do. 4 per Cent. '"Debenture Stock 13: 184 131 184 8 0 3 | February & August 1:3 e 
£54,100 100 5 „5%. SP c. (Austin. Gov. Sub.)Debs. 1900 ....| 101 105 101 105 416 7 e .. .. 
£80, 100 5 8. — 5 p. Cent. Mor. Deb. „1900 101 105 101 105 116 7 10! 1013 
£800,000 100 4 гер со ni e Debentures, 1909 (regd.) . . 105 108 105 108 814 9 | February & August 105 - 
£200,000 £25 4 * tius Sub. Debs. (regd.) | 110% 113X 110% 1137 310 1) | May and November 112 me 
180,227 10 26 Globe ‘Telegraph and Truss. 104 11 10} 11 4 110 Jan., Apr., July, Oct. 10 10 
180,042 10 67 Do брег Cent. Preference ................ 17 174 17 174 88 7 17 17 
150,000 10 | 10/0 | Great Northern . . . . . . . 1 ue ME ECT 23 9 1 8 4 | Jan., April, and July 94 d 
£180,000 100 б Do. ö per Cent. рше, 1883 issue....-| 104 107 101 107 414 4 March & Se September - Р 
17,000 25 37, dado ЧЫ М заь ohl бакет ө еей өөө 0 64 57 51 55 410 11 M x and November : М 
. 87,548 10 T London Platino-Brazilian —B— 4 - ol à р - sô 
£100,000 100 6% Do. 6 per Cent. Debentures ................ 109 1P 109 112 s 8 1 | Marché September * 2 
00,000 | £100 4% * Pacific European Tel.4% Guar. Debs. Red 1942. 108 111 108 111 8 12 11 » và u 
11,889 8 4/0 Reuter's ә eee eer eee ee то е. 6 7 6 7 e April and October * .. 
8,881 |8100 Cert.| £2 “Submarine Cables Trust ö per Gent. . . 185 140 135 140 4 6 9 | " Е 139} " 
15,609 10 2/0 West African Telegra egraph —— 22 6 7 6 7 eu | January and July ee “+ .. 
‚300 100 5% * Do. брег Cent. bentures (red. | "ТТАС 102 105 103 105 416 2 | March & mber 103 as 
448000 100 | ay TEA Satan DK cl ie т 105 ` EL ^ 
А 8 рег Сеп n ures, — 2 97 153 2 8 0 0 June and December - . 
а a 4 Wost India and Рапаша_....... n 1 Jĝ : uj а | е 1 i 
' e per Cent 1st Preference  ............ ll 11 1 5 2 2 | May and November 11 11 
4,669 10 6 Do. 6 per Cent, 2nd Preference ... 91 10 9) 10 514 8 | T A - ту 
£80,000 100 52 |" Do. брег Cent. Debentures, 1917 (red) 108 111 108 111 4116 June and December e 2 
64,248 15 8/9 Western and Brazllla ns 9 9 9 91 412 4 | May and November 22 ЕЕ 
83,129 di 8/9 Do. 6 per Cent. Cumulative Preferred ...... 6 7 6 74 * EN 7 à 
#166200 | 100 jr Do. Oper Cont. Debs, Serios A^ 3816 .-. ot" 16 VV 
и 3 per Cen з., Series М 104 108 104 108 512 8 | Fe & A t өл 5л 
400 100 6 8 6% Mort. Debs., Series B" 1910 101 108 104 108 512 8 i 2 & к> 
$1,177,000 | $1,000 7 Wetan nion 7% 1st Mort. (Buildin ) Bonds.. 110 115 110 115 6 9 0 | May and November ds e 
£104, £100 6 6 per Cent. Sterling Bonds (red.) ...... 1)2 105 102 1^5 5 15 6 | March & September » 2 
TELEPHONES, A 8 А 8 
44,000 5 9 Chili Telephone (fully pad — € | és ee 
924.850 100 Sad. Consolidated Telephone Const. & Manufacturing.. vs 5 ys Y^ "i | YA and November — — 
171,504 1 1/0 Oriental Telephone and Electric (fully paid) ья vs th ve 1 = 5 — os 
484,597 5 30 | National ... vx a dí 71 8 74 78 3 2 2 — and December 8 74 
15,000 10 6% Do. 6 per Cent. Cumulative Ist Pref. ... 16 18 16 18 8-86 3 T " 18 - 
15,000 10 6 Do. 6% Cumulative 2nd Pref. (fully рид). 10 174 160 173 1 М 90 17, * 
119,234 5 2 3 5% Non-Cumulative 8rd Pref. ...... 6 7 6 61 312 9 РА 61 6H 
1,100,000 Stock 33% |" Do. Debenture Stock, 447 (red.) ...... -.... 107 110 107 116 8 4 4 | January and July 1003 108 
68,000 5 8/0 „United Biver Plalo EA N A A йй е» ое 3} 4 8} 4 * " " z - 
£146,733 | Stock 6% Do. брег Cent. Debeuture Stock (red. ds wees 97 10: 98 103 419 0 " " - - 
ELECTRICITY SUPPLY COMPANIES. | 4 
40,000 £10 10/0 | City of London Electric Lighting (fully paid) .... 14) 1583 111 15} з 4 6 - 15} 158 
40,000 10 6/0 o. 6% Cumulative Pref. (fully paid) ....—.. 164 17 154 17 810 7 — 164 I 
£100,000 Stock 5% |* Do. 6% Debenture Stock (red.) ....... WE 50 134 138 134 138 313 5 | June and December > - 
19,900 £5 .. | Electricity Supply Co. for Spain. . S i ся : = 
£30,000 £5 30 | Charing pi & Strand Electricity Supply Corp. . 8 8} 8 8} = 8i > 
£57,400 £100 5; Do. брег Cent. Debentures, 1900 ............ $ ә - .. — 
22,475 £8 = County of London & Brush Prov. Ont (fully paid , 8 9 8) 9 : я 8} 8} 
£10,000 | £10 3/0 Do. Pref. (fully paid) e 123 13] 121 183 se Es 12} € 
,822 £5 A House-to-House Electric .... "T - - ee — = — 
15,000 £5 €x Kensington & Knightsbridge EI. "Light i (tally pa penc - - — - a 
10,000 £5 6% Do. 1st Pref. Cumulative (full uy p "á " | January and July " - 
45,000 £5 3/0 | Liverpool Electric Supply (fully pad ii 8 8 8} 812 9 | = ES - 
111,000 5 ES London Electric Supply paced o Di PEN: ip d us ЯА = Сз " 
49,900 | 210 50 | Metropolitan Electric Supply (fully pald) ......-| 14 ` 15 ib ^35 213 4 | = 14] 11 
£150,000 Stock 44% Do. 44% Debs ......... . £0 123 120 123 314 3 | June and December T - 
6,452 £10 4,0 Notting Hill Electric ............ y TA йан as Ж 9 9} 9 93 e | i» 2d МА 
. ке 2 Rand Electric ..... S Eas rte er z prem § 4 prem | жы * — 
19,980 £5 5/3 St. James and Pall FVV 10} 10} 10} 11 | 29 10} 108 
20,000 £5 7% Do. 7 per Cent. Prefer 19. dt 10 11 33 6 | - il s. 
59,900 5 4/6 ае Electric 2 (tally paid) 9j 10 9} 10 3 8 4 = 10 911 
ELECTRIC MANUFACTURING, &o., COMPANIES. | 
90,000 | 8 1/6 Brush Electrical Engineering .............. PECES là 14 d 18 5 8 8 - — ee 
90,000 2 6 Do. 6 per Cent. Pref. Non-Cumulative ...... 1 1 1 14 8.40 = 14 °° 
£125,000 | Stock 44 Do. 44 per ets Debentures.............. 111 114 ll] 1H 4 0 0 | March & September — 
28,180 5 3/0 Crompton and Co., 7 per Cent. Cumulative Pret.. 2} 2 24 ы | January and July .. 2 ose 
89,261 5 1/6 Edison and Swan "United 0 1} 11 14 12 | os T ы 
£100,000 Stock 44% Do. 4% Mortgage Debenture Stock . 104 107 104 107 4 5 6 - 104 - 
£20,000 £5 Ex Electric and General Invest. Ordinary (El paid) .. А * es | "s - - 
110,000 2 .. | Electric Construction .............e eese ee er m en ва 14 18 1 13 s A » e 
12,845 9 2/9* Do. 7 per Cent. Cumulative Pref. .......... 27 83 2 3 113 4 р 2} - 
91,195 2 10/0 | Elmore's Patent Copper Depositing ............ ü i $ H i - - ә 
20,000 Б Ex Fowler-Waring Cables (fully paid) .......... ^ | E oe s. 
60,000 10 15 India me Gutta Percha, &c., Works < 234 24} 23} 24} 4 1 8 | February & August 241 23) 
£200,000 100 44% |" Do. "ues Cent. Debentures, 1896 .......... T és March & September 108 — 
15,995 210 * {аке n Okonite Ordiuar r. ee eee e 0472 os n vå - — es 
16,000 £10 ; Do. 8 per Cent. Preference.................. a = December and June - > 
20,000 9 : Manchester Edison-Swan A" (£1 5s. pald)...... è 1 i } : | e - = 
87,350 12 24/0 Telegraph Construction and Maintenance ...,.... 88 41 83 41 4 710 | March and July... .. 40 3) 
£150,000 100 5 QD “(6 per Cont BODUR еса осол 102 105 102 105 41619 January and July . T — 
87,514 £5 24 Woodhouse and Rawson PNE (£3 15s. pald).. i А ^ = - - 
41,098 £5 МА ро. Preference (fully E es наа аот воне d >a n k = — 22 
£100,000 10 10/0 | W. T. Henley's Telegraph i Ordinary........ 16 174 16 17 8 8 7 — 173 168 
430,000 10 7/0 Do. 7 per Cent. Preference ................ 18 174 17 18 817 9 - T ра 
£50,000 | Stock | 417 Do. 44% Mort ge Debentare Stock 100 114 109 14 319 9 5 113} 113] 
RAILWAYS ano TRAMWAYS. | А 
£630,000 | Stock 33 * South London Railway Con. Ordy. ...... 41 43 42 44 21610 | May and November 43 42 
7,650 10 57 5% Perpetual Preference 14) 15 141 174 337 5 15} 14 
£10,171 | Stock 4% Do. 4% Perpetual Debentur == =s s+ =e s. = 133 135 133 135 219 3 | May and November ба m 
87,500 | £10 3h Liverpool Overhead Railway 2 141 14 11 14 226 к; & - 
115,000 ^ Stock 4 Do. н ОБОО. ошире кемал mess] ARMS = БО 1144 116 81010 | January and July ~ - 


* In calculating the yleld оп this security, allowance has been made for accrued Interest, but not for redemption. 
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INDICATOR DIAGRAMS. 


The BRUSH ELECTRICAL ENGINEERING 60., L- 


; QUEEN WICTORIA STREET, LONDON, Е.С. 


UNDERGROUND MAINS. 


CALLENDER'S BITUMEN TELEGRAPH & WATERPROOF COMPANY, Ltd. 


MANUFACTURERS OF 


ELECTRIC LICHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors. Ironfounders and Coppersmiths. Makers of Lead Tube and Pipes. Bitumen Refiners 


Head Office: 90, CANNON STREET, LONDON 
Telephone No. 15138. Telegraph 1 “ CALLENDER LONDON.’ 
Faotory—-ERITH MARSHES, HENT. 
LIVER POOL—Oldham Place, Renshaw Street. BIBMINGHAM—5S8, Water Street. 
NOTTINGHAM—Hing John’s Chambers, Bridlesmith Gate. GLASGOW—Great Western Road, Kelvinside. 
Also Contractors for underground Mains at ABERDEEN, POETS ELSE. ee ТА LA TOASTER, HUDDERSFIELD, SHEFFIELD, HULL, OXFORD HANLEY, 
c., &c. 

The CALLENDER COMPANY is prepared to undertake the зо ATE of Кш Mains, Including all excavation and reinstatement of paving, building boxes 
feeder points, or transformer chambers, erecting lamp ош рга other accessories required for the complete equipment of the distribution network of a Central 
Station f for either HIGH or LOW TENSION with CONTINUOUS or ALTERNATING CURRENTS — 

1. With Vulcanised Bitumen Cables laid solid in Bitumen. 
2. Or Drawn into CALLENDER- WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes. 
8. With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in the eartb. 


FOR PRICES SEND TO 


Price 1s., post free Is. 3d. Annual Subscription, 128. Gd. post free, abroad 14s. 


“THE ENGINEERING MAGAZINE:”’ 


An American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 
Subjects by leading writers, 


CONTENTS OF THE MAY ISSUE (No. 2, Vol. XI.). 
THE PRESENT VALUE AND PURCHASING POWER OF GOLD—H. M. Chance. | ELECTRICITY AND THE HOR3ELES3 CARRIAGE PROBLEM W. Baxter, juu 
QUACKEBRY IN ENGINEERING EDUCATION —Edgar Kidwell. POINTS IN THE SELECIION OF STRAM ENGINES—W. H. Wakeman. 
THE VAST IMPORTANCE OF THE COKE INDUS'T KY —John Fulton. MODERN MACHINE SHOP ECONOMICS. II.—Horace L. Arnold. 
DEVELOPMENT OF ELECTRIC LIGHTING ENGINES—H. Lindley. | MINOR MINERAL PRODUCTS OF THE UNITED STATES. 1.—David T. Day. 
ARE BRITISH RAILROAD STOCKS QUOD INVESTMENTS ?—Thos. Е. Woodlock. | RESTRAINTS UPON THE PRACTICE OF ARCHITECTURE—J. B. Robinson. 


Each issue of the Magazine also contains— 
A Complete index of the Contents of the World’s Technical Press. 


THE ENGINEERING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 


A Specimen Back Number wili be forwarded on receipt of Gd. to defray postage, Kc. 
European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd. 


SALISBURY COURT, FLEET STREET, LONDON, E.C. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
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EASTERN TELEGRAPH "COMPANY, LIMITED. 


IN CONNECTION WITH THE 


EASTERN EXTENSION (AUSTRALASIA AND OHINA), BRAZILIAN SUBMARINE, EASTERN AND 
rai лалы EUROPE AND AZORES, WEST Ns ‘RICAN AND AFRICAN DIREOT TELEGRAPH 


By DIRECT TRIPLICATE CABLES, to ра Portugal, Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republio, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, — 
and Manila. — — . 

Telegrams should be sent from the Company's Stations 
LONDON — I, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 206a, WINCHESTER HOUSE, E.C.; 31, HOLBORN VIADUCT, E. C.; FOREICN AUCT ION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, И.С. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings, - 
"GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, Oorinth, gr BON Santa Maura, Tinos, Andros, Zea, and 
ali the Greek Islands. 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. | 


In sending Tel ms from Postal Stations cc 22 these words being signalled gratuitously b 
care should be taken to mark them— V LA. EASTERN, the оаа и 


Books of Forms and Tariffs forwarded post free on application at the Company’ Chief Offices as above, ог at 


37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O. By Order, GEORGE DRAPER, Secretary. 
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TELEPHONE No. 15,077. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOUL 


(BSTABLISHED 1860), | 


Eteotrical Auoctionoors, Valuors, 
| AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUOTION, &c. 


WITHOUT RESERVE. 


TO ELECTRIC LIGHTING COMPANIES, ELECTRICIANS, ENGINEERS, 
AND OTHERS. 


: TUESDAY, 2nd JUNE, 1896. 
HEATLEY KIRK, PRICE and GOULTY 


have received instructions to 
SELL BY PUBLIC AUCTION, WITHOUT RESERVE, 
in the Lots of the Catalogue, | 
THE ENTIRE CONTENTS 


Of the late Lighting Station of Messrs. THE READING ELECTRIC SUPPLY 

| COMPANY, Limited, situate in 
THORN LANE, DUKE STREET, READING, BERKS. 
(Owing to this Company having completed their New Central Station), 

And which will include: 90 Н.Р. and 30 H P. Babcock-Wilcox patent Water-Tube 
Steam Boilers; Loco. Multitubular Steam Boiler, by Fowler, Leeds; Worthington 
Pump: 251.H.p. Vertical Steam Engine, by Browett and Lindley ; 25 and 60 I. H. P. 
Westinghouse Steam Engine, by Alley and Maclellan; 25 I H.P. Armington-Sims 
High-Speed Steam Engine, by Greenwood and Batley; 8 K Type Thomson-Houston 
Dyramos, series wound ; 1 ditto Alternating-Current Dynamo; 1 ditto Composite- 
wound Dynamo; 18 Transformers, 5 to 125 light. from 800 to 7,500 watts each ; 
6 M Type, 15 K Type and 47 M Type Thomson-Houston Arc Lamps, 1,200 c.p., 
0:8 amperes each; Voltmeters ; Ammeters and other effecta. 

Commencing at Eleven for Twelve o'clock prompt. 

May be viewed day preceding and morning of Sale. 

ртк Er may be had (gratis) from THE READING ELECTRIC SUPPLY 
COMPANY (Limited), or from WHEATLEY KIRK, PRICE AND GOULTY, 49, Queen 
Victor!a-street, London, E. C., and Albert-square, Manchester. Telegrams : 
Indices London, and Telephone No. 15,077. | 


TENDERS INVITED. 


CITY OF LEEDS. 


TO ELECTRICAL ENGINEERS, CONTRACTORS AND OTHERS :— 


The COUNCIL require TENDERS for an ELECTRICAL INSTALLATION sufficient 
for the working by the overhead system of haulage, a double track of Tramway 
seven miles long. The work will be-divided into the following Contracts :— 

1. POLES for Nin Trolley Wire. 

2. UNDERGROUND CONDUITS and CONDUCTORS. 

8 TROLLEY WIRE and attachments. 

. 4. MOTOR CARS. 

5. ACCUMULATORS and SWITCHES. 

6. STEAM ENGINES. 

7. DYNAMOS, SWITCHBOARDS and ACCESSORIES. 

. Tenders endorsed with the number of the contract must be sent in, addressed to 
the Town Clerk, Town Hall, Leeds, not later than JUNE 20th next. 

Particulars, plans and forms of Tender may be had (on payment of a de t of 
£2 2s. for each contract, which will be returned on receipt of a bon& fide Tender) 
from the City Engineer, Municipal Buildings, Leeds, or from 

Dr. JOHN HOPKINSON, F.R.S., 
5, Victoria-street, Westminster, S. W. 


. EEE EE засе асарсан 


rr AND GUILDS OF LONDON INSTITUTE, 


SESSION 1896-97. 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute's Coll commence in October, and cover a period of two to 
three years. The MATRICULATION EXAMINATION of the Central Technical 
College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
9f the Day Department of the Technical College, Finsbury, on September 22nd. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition-road, S. W.), a College for Higher Technical Instruction for Students not 
under 16 years of age preparing to become Civil, Mechanical or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. 

THE MATRICULATION EXAMINATION will be held on September 21st to 24th, 
and the new Session will commence on October 1st. 

Professors:—O. Henrici, LL.D., F.R.S. (Mathematics); W. C. Unwin, F. R. S. 
M.LC.E. (Civil and Mechanical Engineering); W. E. Ayrton, F.R.S. (Physics and 
Electrical Engineering); H. E. Armstrong, Ph.D., F.R.S. (Chemistry). 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(Leonard-street, City-road, 3 The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for Students not under 14 years of age, preparing to 
enter Mechanical or Electrical pep beri and Chemical Industries. 

THE ENTRANCE £XAMINATION be held on September 22nd, and the new 
Bession will commence on October 6th. 

Professors :—S. P. Thompson, D.Sc., F.R.S. (Electrical Pogineoring) J. Perry, 
D. Sc., F.R.S. (Mechanical Engineering); R. Melaola, F.R.S. (Chemistry). 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall-street, E.C. 


The SUBSCRIPTION LIST will be OPENED on MONDAY MORNING, ist JUNE 
aud will be CLOSED at Four p.m. on Tuesday, ?nd June for LONDON, and at 
noon on WEDNESDAY, 8rd June, for COUNTRY applications. 


WILLANS & ROBINSON, Limited. 


(Registered under the Companies Acts, 1862 to 1890). 


CAPITAL £300,000, in 30,000 Six Per Cent. Preference Shares of £5 each, and 
30,000 Ordinary Shares of £5 each. of which 22,500 Preference Shares and 22,500 
Ordinary Shares are issued and fully paid. ~ 


ISSUE OF £100,000 FOUR-AND-A-QUARTER PER 
CENT. FIRST MORTGAGE DEBENTURE STOCK. 


Payable on Application ................ £10 per £100 Stock. 
"m Allotment.................. £1 у; Ар 
p 31st July, 1896: ee ee аө еэ э ө о + £40 oe 9 
n 31st January, 1897.......... £40 9 P 
£100 


With option of payment in full on Allotment, under discount at the rate of 24 per 
cent. per annum, until the appointed dates of payment. 

Repayable at par on 31st May, 1921, or, at the option of the Directors, on giviug 
six months notice, at any time after 31st May, 1996, at the rite of £105 per £100 
Stock. Interest will accrue from the respective dates of payment, and will be 

ayable on 80th November next, and thenceforward half-yearly on 31st May and 30th 

ovember in each year. А 

TRUSTBES FOR DEBENTURE STOCK HOLDERS. 
Lieut-General Sir Richard Н. Sankey, R.E., K.C.B., 6, Lown jes-square, S.W. 
Frederick Gordon, Beuvley Priory, Stanmore, Middlesex. 
DIRECTORS. 


MARK ROBINSON, M. Inst. C. E., Chairman. 
Sir Gilbert A. Clayton - Kast, Bart. 
Captain H. Riall senkey, R. C. (retired), M. Inst. C. E. 


BANKERS. — Lloyds Bank (Limited). Rugby, and 72, Lombard - street, E. C. 
AUDITORS.—Cooper Brothers and Co., 14, George-street, Mansion House, E. C. 
SOLICITORS. —Farrar aud Porter, 2, Wardrobe- place, Queen Victoria- street, Е.С. 
BROKRR.— Hugh Campbell, 16, Tokenhouse- yard, E. C., and Stock Exchange. 
SKCRETARY.—Charles S. Essex. 
Offices and Works—Rugby and Thames Ditton. 
Temporary London Office. —14, George-street, Mansion House, B.C. 


PROSPECTUS. 


The Debenture Stock is secured by a charge upon the undertaking and upon all 
the property and assets of the Comp «пу. According to the audited 8alance-sheet, 
dated 27th December last, a copy of which is enclosed with the P ‚ the 
property and assets amounted on that date to £216,368 7s. 8d., exclusive of goodwill, 
while the whole indebtedness of the Company amounted to only £12,268 188. 6d. 

The Compauy's Freehold Properties «t Rugby aad Thames Ditton have been 
specifically mortgaged to the Trustees for the Debenture stock Holders, and the 
same deed creates a floating charge upon the other property of the Company. The 
two Freeholds, when the Rugby Works are completed, will stand in the books at 
about £80,000 

The money to be borrowed is required for completing the new Works at Rugby ; 
for providing additional plant and machinery ; and for further working capital. 

The business, which is chiefly that of making the well-known Willans Engine, was 
founded at Thames Ditton iu 1881. Owing to ite rapid growth, 16 was converted 
iuto a private Limited Company in 1888, and the same cause led to the formation of 
the present larger COD pnr in 1894; the business has continued to increase rapidly, 
aad has far outgrown the capacity of the Works at Thames Ditton. ‘The horse-power 
of Engines ordered, in recent years, is as follows :— 


1891 2 ovo e oes 11,100 indicated horse-power. 
Old Company 1899... 22 ⁰mꝛmd OPEN 13,900 ji ET 
/ ³ĩ³ ⁰ x sos 18,950 ». m 
New Company f 1888 . . . . . . йз о „ „ 


The orders in the present year show a great advance, upon the above rate of 
increase. In the first four months of 1896 the horse-power ordered exceeded that 
for the whole of 1895. Besides the Willans engine, the Company esses another 
valuable speciality in the Niclausse water-tube boiler, which it is intended to 
manufacture upon a large scale at Rugby. 

The net profits of the new Company for two years of its existence, includiog 
interest paid upon Debentures and Mortgages, taken over from the old Company, all 
since paid off, have been :— | 

. 13% LEE ERR EE £15,708 
1% РОР rese 88 23,275 
after carrying £5,787 8s. 5d. and £7,581 13s. 7d. to Depreciation Account in the 
respective vears. 
- Dividends have been paid each half-year at the rate of Seven per cent. per annum 


upon the Ordinary Shares, aud a Reserve Fund, invested in Securities outside the 


business, has been created to the amount of £7,616; the sum carried to reserve in 
1895 was £5,000. The dividends upon the Ordinary Share capital of the old company | 
from 1859 to its r-construction at the end of 1893 averaged 7 per cent., and large 
sums were reserved in addition. 

The Works at Rugby, the buildings for which are far advanced, occupy, with 
approaches, &c., a on (about eight acres) of a valuable and well-placed site of 
24 acres, adjoining the London and North-Western Ratiway ; the :emainder of the 
land is reserved for extensions. As regards both construction and equipment, the 
works will be of a very complete and subatantial character, and the buildings are 
laid out to allow of rapid and easy extension upon a pre-arranged plan. 

The Trust Deed can be inspected at the Offices of the Solicitors, and copies of the 
Deed and of the Memorandum and Articles of Association of the Company, together 
with plans of the Freehold Properties at Rugby and Thames Ditton, can be seen at 
the Compauy's Temporary London Office. 

Applications for the Stock, in sums being multiples of £10, on the Form enclosed 
with the Prospectus, accompanied by a remittance of the amount of the deposit on 
the sums applied for, should be seat to Lloyds Bank (Limited), 72, Lombard-street, 
E.C. Prospectuses and Forms of Application can be obtained from the London 
Оћсе, and from all Branch Offices, of Lloyds Bank, as well as from the Company's 
Solicitors ; from the Broker; and from the Secretary of the Company, at either the 
Thames Ditton or the London Temporary Offices. 

If the whole amount applied for by any applicant be not allotted, the amount 
pald on deposit wil be appropriated towards the sum payable on Allotment. In 
the case of an applicant to whom no Allotment is made, the deposit will be returned 
iu full. Failures by allottees in payment at the due date of any instalment will 
render the Allotment ltable to cancellation and the previous paynients to forfeiture. 

Certificates will be issued by the Company as soon as possible after the payments 
are completed. 

The Comniittee of the Stock Exchange has granted an official quotation of the : 
Company's shares, and application will be made in due course for quotation of the 
present issue. | 


28th Мау, 1896. 


C 
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ma STANLEY (tag 5 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Tel ' Turnstile London." Telephone, 65188 


APPOINTMENTS VACANT. 
ITY OF LINCOLN. 


PUBLIC HEALTH ACT, 1875. 


TO ELECTRICAL ENGINEERS. 

THE CORPORATION OF LINCOLN (who are intending to construct Works for 
the supply of Electricity in Lincoln) invite applications for the appointment of 
ELECTRICAL ENGINEER. 

Candidates must have had previous experience in a similar appointment with a 
Company or Corporation supplying electricity under Parliamentary powers and be 
competent to design and supervise the construction of the generating station, plant, 


machinery, cables and appliances necessary to generate and supply electricity for 


public and private lighting on the low tension direct current syetem. The Engineer 
appointed will be required to devote his whole time to the service of the Corporation. 
e salary will be at the rate of £800 per annum. 

Particulars of Duties, &c., and Forms upon which applications must be made may 
be obtained from the undersigned, to whom аррисацове (endorsed Electrical 
Engineer ") must be sent not later than Saturday, the 6th day of June, 1896. 

Canvassing members of the Council will disqualify a candidate. 


St. Peter's Churchyard, H. K. HEBB, 
Silver-street, Lincoln, Clerk of the Urban Sanitary Authority and 
18th May, 1896. Deputy Town Clerk. 


NORTHERN POLYTECHNIC INSTITUT E. 


THE GOVERNORBS invite APPLICATIONS for the appointment of HEAD of the 
DEPARTMENT of PHYSICS and ELECTRICAL ENGINEERING; commencing 
salary £250 per annum. | 

The appointment will date from September 29th, 1896, but the candidate 
appointed will be expected in the meantime to consult with the Princtpal as to the 
equipment and organisation of the Department. 

Conditions of appointment. and forms of application, may be obtained from the 
Secretary, at the Institute, Holloway-road. London, N. 

Applications, accompanied by copies of r-cent testimonials and the names of 
three referees, to be sent in to the PRINCIPAL, not later than Jupe Ist, 1896. 

E. GRIFFITHS, Secretary. 


COLONIAL FIRM with OFFICES and WAREHOUSES 


A in NEW ZEALAND and AGENCIES thoughout AUSTRALASIA, is open to 
REPRESENT a few ENGLISH and CONTINÉNTAL HOUSES in ELECTRICAL 
MACHINERY and SUPPLIES (Mining Machinery preferred). 


TRAVELLERS CONSTANTLY AT WORK. 
(Sole Agencies only accepted.) 
HADLEY & CO., Auckland, New Zealand. 


AGENTS WANTED 


For the Home and Export Trades to REPRESENT a celebrated German 
Manufacturing FIRM of DYNAMOS and ELECTRO-MOTORS. 


Liberal Commission and most Favourable Terms to energetic and com- 
petent men. 


Address: E. O. 281, саге of Ворог» Mosse, Dresden. 


SITUATIONS VACANT AND WANTED. 


RAUGHTSMAN (junio) WANTED, accustomed to 
preparing Engineering and salary e е one by photo process. State 


Address: 


©, qu cations, experience. —'' PRESS," Electrician Office; 
1.2 and 8, Salisbury-court, Fleet-street, London. : к 


ARTNER WANTED by experienced Electrical Engineer- 


ing Manager with а valuable and large business connection. Capital required 
£2,000.— Apply, 2196, Electrician Office, Salisbury-court, Fleet-street, E.C. 


DVERTISER (nearly 16) wants to enter Electrical Engi- 
. neering Works as PUPIL. Good references given and required. Addrens, 
* MARTIN," 32, Silverlands-read, Silverhill, St. Leonards-on-Sea. 


ELECTRICAL. ENGINEER seeks RE ENGAGEMENT; 
used to practical work and installation, or would take a post as Improver, 
without salary, in a good electrical firm.—‘‘ E. B. T.,“ 92, Warwick-gardens, Ken- 
sington, London, W 


PLECTRICAL ENGINEER seeks ENGAGEMENT, capable 


of estimating for and carrying out electrical wiring. Good general ехрегіопов, 
moderate salary.— Address, Gd. S.“, Electrician Office, Salisbury-court, Fleet- 


street, E.C. 


кек EER, 9 years’ experience in factory, installation, апа 
station work, used to estimating and designing, seeks ENGAGEMENT in 
works office. Highest references.—2218, Electrician Office, Salisbury-court, Fleet-st. 


ANTED, situation as INVENTORS MODEL MAKER, 


used to amall mechanical work.—Addreas, W. WATSON, Green Dragon Hotel, 
Beverley. 


— A шш, ҸЕ Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 
" 44, HATTON GARDEN, LONDON, 
* OATALOGUES FREE, 


Cx. 8vo. Cloth, Price 66. net. ; 


HANDY GUIDE TO PATENT LAW 
IIb PRACTICE 


By б. F. EMERY, LL.M., of the Inner Temple, Barrister-at-Law. 


The learned author of this volume has compressed within the limits of some 


500 pages all the law and procedure relating to patents, commendable alike from 
the point of view of typography and arrangement. - Electrician. 

“Мг. G. F. Emery, of the Inner Temple, is already favourably known as the. 
author of concise legal textbooks. The book is well conceived and carefully 


executed." —Manchester Guardian. 
It is clearly and concisely written and seems to contain all information that is- 
of practical value as to obtaining a patent.“ Law Times. 


EFFINGHAM WILSON, Royal Exchange, E.C. 


JUST PUBLISHED. Crown 8vo. 430 pages. 6s. 


ELECTRICO LIGHTING AND POWER DISTRIBU- 
TION. An Elementary Manual on Electrical Engineering, suitable for 
Students preparing for the Prelimary and Ordinary Grade Examina- 
tions of the City and Guilds of London Institute. By W. PERREN 
MAYCOCK, M.LE.E. Third Edition (in Two Volumes). Vol. I., with 
numerous Questions and Exercises, including all those set for the 
Preliminary and Ordinary Grade Examinations since 1890. 231 Illus- 
trations, Index, and Ruled Pages for Notes. 

CONDENSED TABLE OF CONTENTS OF VOLUME I. 

CHAP. I.—Force, Mass, Work, Power, Energy, Unita, &c. 

CHAP. II.—RElectricity, Conductance, Resistance, Quantity, Current, B. o. T. Unit, 
belek аша Law, Electrical Work and Power, Joule's Law, Heat Units, Con-- 

ensers, &c. 

CHAP. III.—Fall of Potential, Effects of a Current, Right-Hand Rules, Magnetism,. 
Magnets for Direct and Alternating Currents, &c. 

CHAP. IV.—Induction of Currents, Experiments in Electromagnetic Induction, 
Laws, Self and Mutual Induction, Attraction and Repulsion of Currents, &c. 

CHAP. V.—Electric Bell Fitting, Indicators, Relays, Circuit Diagrams: &c. 

CHAP. VI.— netic Properties of Materials, the Magnetic Circuit, Curves, Mea- 
surement of Н, М, 1, В, and u, Susce tibility, Hysteresis, &c., &c. 

CHAP. VII.—Board of Trade Staudards, Measurement of Resistance, Wheatstone 
and Slide-Wire Bridges, Galvanometers, Voltmeters, Ammeters, Ohmmeters, 
Wattmeters, Recording Apparatus. The Measuring Instruments of Cardew,. 
Ayrton and verry, Holden. Kelvin, 8winburue, Evershed, Paterson and Cooper, 
Schuckert, Muirhead, Siemens, &c. 

CHAP. VIII —Principle of the прш; Armatures, Armature Cores, Winding cf 
Armatures, Field Magnets, Excitation, Sparking of Dynamos, Construction of 
Commutators, Rockers, Brush-Holders, Brushes, &c., &c. 

CHAP. IX.—Direct- Current Dynamos. Illustrations and Descriptions of the 
Machines of Kapp, Mather and Platt, Siemens, Goolden, Laurence-Scott, 
Parker, Ernest ott and Mountain, Joel, Crompton, Rankin-Kennedy, 
Lahmeyer, Brush, Mavor and Coulson, Jackson, Thomson-Houston ; and De 
thereof. ÍNDEX To VOLUME I. 


WHITTAKER & CO., 2, White Hart Street,, Paternoster. Square, London. 


WANTED, and FOR SALE. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices 18 by Derby and Co., 44, Clerkenwell- road, London, E. C. N. B. 
Platinum so | 


рім, 50: volts 7 amperes; vertical type. Weighs. 


about Icwt; runs well as- motor. 26. 10s.—29, Roupell-street, S. E., near 
Waterloo Station.. 


КОЕ SALE, 20in. by 42in. high-class, bright expansive 


HORIZONTAL STEAM ENGINE, 10ft. 6in. turned belt Fly Wheel, variable. 
expanalon, governors, and usual appliances of the highest class of workmanship and» 
nish ; adapted for mill, factory, or dynamo driving. Practically new, and be- 
sold to au immediate purchaser at less than half cost price.—For specification, &с., 
address JAMES LIGHT, Wolverhampton. 


ACCUMULATOR CHARGING.—C. H. CATHCART 
izes 


and СӨ:, having plant specially adapted for this purpose, Charge Cells of all 
8 mptly, thoro and cheaply. Terms on application. Accumulators on. 
Hire for temporary lighting, experimental uses, &c.—8, Dorset-buildings, Salisbury-. 
square, Fleet-street, E.C. (Telephene No. 65,266.) 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 


note we have a- number of First-Class ELECTRICAL MEN upon our Books.. 
Kindly send us particulars of any VACANCIES you may have. We can introdnee. 
you, free of charge, to the best men now at liberty. 
P. 45 озін RICHARDSON and CO., Engineers Bureau, 842, Strand,. 
B, * 


J'AETNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or ening to SELL, can be introduced to 
Clients with Capital ; and GENTLEMEN Se nvestments can obtain personally: 
(or through+their solleitors) particulars of bona-fide OPENINGS. Strictest confidence. 
obeerved.—Address, CHAS. RICHARDSON and CO., 842, Strand, London, W.C. 


BRITISH ELECTRIC TRACTION (PIONEER) CO., 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.G. 
Chairman—Sir CHARLES: RIVERS WILSON, G. C. M. d., С.В. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to- 


the requirements of each locality. . 
Address communications to- E. GARCKE, Managing Director. 
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EVERSHED 


VOLT 
AMPERE 


pom GAUGES 
біп. DIALS. - 


FROM AN UNTOUCHED PHOTOGRAPH. 


Prices from £4 : 19: 0. 


EVERSHED & VIGNOLES, Ltd., 
Weedfield Works, Harrow Road, W. 


c2 
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» WILLANS “=. ENGINES 3 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I. H. P. 


HIGH SPEED. 


1 "m : — | Ж i mmm mm q= 
bcati 1 


i | | i ш dim "m \\\ 


— — — eS 


- : | 
s | LIMITED 
777 WILLANS к ROBINSON | | 


a 


A consumption of less than 13lb. per I. H.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 I. H.P. a consumption of less than 14jlb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owring to all brasses being in constant thrust. 


OVER 130,000 H.P. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., 2 2 z cz 


a» SURREY. 


| Oromfdton д Bo. P Sy | Smvortant — 
КЕ оъ page зі 


DAVEY, PAXMAN & CO., Colchester, 


Gngineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR- ELECTRIC LIGHT INSTALLATIONS. 


Engines of all Sizes up to 1,500 h.p. The “ECONOMIC” Boller is one of the best 
— — - steam generators before the public not only 
for Efficiency but for Economy and Dura. 
bility. This Boiler contains particularly 
good features and high qualities, and ig 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
SUCCESS. 
Cornish, Lancashire, ' Essex,“ Vertical, 1000: 
motive, 'Eoonomio," Safety, Water-Tube, 
Marine, and other Boilers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


oo Address: “ PAXMAN, COLCHESTER.' Paxman's Patent “Economic” Steam Boiler. BOILERS MADE UP TO 20010. WORKING PRESSURE. 
- Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


т нас Offiee: 78, QUEEN VIOTOHIA STREET, E. C. 


MAKERS OF 


Portable and Semi-Portable Engines. 
Semi-Fixed Engines and Boilers. 
Horizontal Engines, 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi.Fixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 
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NOTES. 
— 
In another column will be found the alterations in the 


Articles of Association of the Institution of Electrical 
Engineers, which the Council propose to submit to the 
Members at the Special General Meeting to be held this after- 
noon. It would certainly be possible to suggest still further 
improvements; but the alterations, as they stand, are a 
notable and generous concession to the demands of those 
who, like ourselves, have long advocated a liberal measure 
of reform in the machinery of the Institution. 


In the future there will be a regular and sufficiently rapid 
flow of members through the Council chamber; greater oppor- 
tunity will be afforded to add to the Council's annual list and 
to discuss the affairs of the Institution; and, lastly, the voting 
power of Past-Presidents will be reduced to a reasonable 
amount. To our mind the way in which this last and most 
important reform has been achieved reflects great credit on the 
statesmanship and good feeling of the Council. The complete 
disfranchisement of a particular section of the community 
always savours somewhat of red-revolution; it invariably 
causes bad blood and paves the way for reaction. The Council 
avoids all this by the simple and politic process of giving votes 
only to the four senior Past-Presidents present at any meeting 
of Council. The proviso by which the immediate President 
retains his vote for a year is also an excellent one. The rule 
that when candidates for the Council are nominated by outside 
members their names and those of their supporters shall be 
shown separately, is to be commended; it will tend to prevent 
unnecessary and undesirable additions to the house list, and) 
moreover, Council cannot, in common fairness, be expected to 
father other than their own recommendations. 


— — 


Ом the other hand, it is to be regretted that it has not been 
thought expedient to confine the proceedings at the Annual 
General Meeting solely to the reception of the Annual Report 
of Council, to the passing of the accounts and to the considera- 
tion of the affairs of the Institution. In peaceful times there 
might not, indeed, be much to say, but we believe that if 
members knew one evening every year would be allotted to 
the amicable discussion of questions concerning the manage- 
ment and welfare of the Institution, many valuable sugges- 
tions would be forthcoming, and many grievances would be 
nipped in the bud. It is pleasant to think that good sense 
has prevailed, and an unedifying wrangle been avoided. 


As the time approaches when the scientific and technical 
societies will commence their summer vacation, increasing 
activity in electrical matters prevails among them. What 
promised at the beginning to be a somewhat dull session has 
proved to have been full of interesting and useful matter 
relative to electrical theory and practice. On Friday last, 
at the meeting of the Physical Society, no less than three 
electrical Papers were read, while later in the same day 
Prof. Ewme delivered before the Royal Institution his popular 


lecture on Hysteresis.” 


А tone string of topical jokes served to introduce Prof. 
Ewixd's bizarre subject. There had been, he said, an all-night 
sitting of the House of Commons and an all-night standing of 
the great Wheel, both of which were due to a form of hysteresis 
internal friction. There had been “angelic whisperings " 
into his ear previously to the lecture, by a lady who was curious 
to know whether the lecture was to be on “ hysterics, 
hypnotism and whisperings of the angel GABRIEL, but he 
regretted that he had heard no angelic whisperings—since she 
ceased to speak. In а recent lecture Prof. Kennepy had said 
there was hysteresis in everything, while only a few days ago 
the editor of an art magazine had declared he could not find 
“ hysteresis” anywhere, not even in Oerrvie's dictionary 
whether of the two was correct? And since joking served so 
well to start his lecture, Prof. Ewrne decided to be humorous 
at its close, when he told his audience that if while he had 
been engaged in delivering one difficult sentence they had been 
occupied in trying to understand the one which had preceded 
it, they were but exhibiting in their own minds a form of— 


hysteresis ! " 
— — 


Bur though beginning and ending in this light and happy 
vein of humour, the lecture was by no means devoid of solid 
and instructive matter. A subject difficult to treat of in a 
popular manner was handled with masterly care and dis- 
cretion, the mysteries of the B — H curve being unveiled in 
language that must have been intelligible to even a non- 
technical audience. Or, if language failed to help them, 
there was the actual curve itself on the wall, outlined by 
a curve-tracer of dazzling light, to say nothing of the colony 
of wobbling little magnets whose shadows the lantern threw 
upon the screen. Indeed, the experimental illustrations 
afforded by Prof. Ewmo's ingenious instruments were both 
numerous and effective. Of special interest was the experi- 
ment which reproduced the conditions, first pointed out by 
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Swimvsurne and subsequently verified by Barmy, under which 
a mass of magnetic metal, rotating in a magnetic field, does 
not exhibit hysteresis. Nor, though the lecture was in the 
main directed to the unscientific and non-technical hearer, 
were the leaders of science who were present allowed to go 
empty away; for Prof. Ewme hazarded a hypothesis, not 
altogether new, which might be expected to give them plenty 
of food for reflection, viz., that all friction is in the nature of 
hysteresis arising from the breaking up and rearrangement 
of molecular chains, the forces binding which together are 
not magnetic but electrostatic. For ourselves, we are more 
impressed with the ingenuity of the suggestion than con- 
vinced of its truth. 


— — 


PROBABLVY the most important matter brought before the 
Physical Society on Friday last was the Paper by Prof. 
VrgiAMU Jones оп “ The Magnetic Field due to an Elliptical 
Current at a Point in the Plane of the Ellipse.” The Paper 
itself, being of a mathematical character, was not read; but 
one of its most important consequences was discussed, viz., 
that by the aid of the correction for ellipticity which Prof. 
Jones thereby had been enabled to apply to his method of 
evaluating the ohm, the international ohm had been brought 
more nearly into accord with the true ohm. The original 
evaluation obtained by Prof. Jones was 106:809em. of mercury, 
while the correction now applied reduced the length of the 
mercury column to 106°302cm. This practical outcome of 
the Paper is sufficient answer to Mr. Warkrn's absurd state- 
ment that the Paper was unfitted for presentation to the 
Physical Society, and should have been taken to the Mathe- 
matical Society. There is an obvious difference between 
physical research by the aid of mathematics and purely 
mathematical research. 


Mr. ApPLEYARD'8S Paper on Dielectrics ” chiefly interested 
the members present on account of the use of Mr. Рисе'в 
guard ring which had been made in the investigations de- 
scribed. In order to eliminate error due to surface leakage 
over the core end in testing a length of cable, a guard ring, 
placed so as to intercept the surface leakage, was used. Prof. 
Ayrton pointed out that when this ingenious device was 
adopted, it was no longer necessary to prepare the cable end 
in the careful manner that had been the time-honoured 
custom, and thus a great deal of time might be saved when 
making cable tests. Some discussion arose as to the best 
method of preparing a cable end when a guard ring is not 
used. Prof. Ayrron stated that it had been formerly his 
custom, as we know it also has been the custom in other 
places, to cover the well cut end with filtered paraffin wax ; 
but Mr. ArpLEVYAnD preferred to wash the insulation with 
naphtha, and not to apply any paraffin wax. Fortunately, it 
does not much matter which of these methods is the better, 
for Mr. Price's guard ring is so efficacious and so easily and 
quickly used that we doubt if anyone would now perform a 
test on a cable end without employing it. 


— — 


Wx transcribe elsewhere certain portions of an estimate of 
the manufacturing cost of calcium carbide, based on data 
obtained under conditions precluding biassed observation, at 


‘slender authority a few months back. 


the Willson Aluminium Company's works, at Spray. Rocking- 
ham County, North Carolina. The figure arrived at, viz., £7. 48. 
per ton of crude calcium carbide, yielding about 80 per cent. 
of its theoretical output of acetylene, is a good deal more 
favourable than any previous estimate having a similar right 
to be considered trustworthy, while it is correspondingly less 
favourable than the glowing figures freely published on very 
Any enterprising 
Briton intending to manufacture acetylene, and confident of a 
market at the rates implied by this estimate, should study the 
report in-full, and especially consider those relations of cost of 
power to cost of raw materials which are there fully worked 
out and even crystallised into empirical formule. The 
calculation of the cost of generating, purifying, collecting and 
compressing the ultimate product acetylene still awaits the 
advent of a competent and unprejudiced observer possessed of 
the necessary opportunities. Meanwhile, the fact announeed 
іп a companion article that the calcium carbide works at 
Niagara Falls have been started, and that it is expected to be 
able to supply the carbide at $28 per ton, leads us to hope that 
this further information will soon be available. 


Some curious results have recently been obtained by Mr. 
T. A. Vaveuton with an electric current passing through a 
light cantilever spring, making an electrical contact at the 
point of support. In certain circumstances, which are stated 
in the account of these experiments Mr. VAUGHTON con- 
tributes to our columns this week, when the spring is 
artificially set in vibration the passage of an electric current 
maintains it in vibratory motion. The action appears to be 
analogous to that of the well-known Trevelyan rocker, which 
consists in a heated mass of metal of such a shape that when 
placed on a surface which will rapidly conduct away the keat 
it is thrown into vigorous rocking, and emits a musical note. 
There is also, we suspect, some connection between the 
curious phenomenon investigated by Mr. Vaucuron and the 
remarkable change in friction at an electrical contact between 
certain substances, which was first detected by Eprson, and 
used by him in his chalk telephone receiver. 


— 


Obituary.— Mr. Francis Rudall, who for many years was the 
telegraphic engineer to the London, Chatham and Dover Rail- 
way, died on Tuesday, May 19th, at the age of 69, at his 
residence at Anerley. 


The P.Q. Atlantic Cable.— The Seine has restored com- 
munication across the Atlantic by this cable. The deep water 
repair was completed on Friday last, and we understand that 
the Seine is now on her way home. 


Cable Interruptions. Date of Interruption. 
Puerto Plata — Martinique Dec. 19, 1895. 
Ceara—Maranham ................................. April 28, 1896 


Lectures at the Berlin Industrial Exhibition. —The adminis- 
tration of the Berlin Exhibition, under the presidency of Dr. 
Bódiker, has made arrangements with several well-known 
scientists to deliver lectures every evening throughout the 
exhibition season, with the exception of Sundays. From a full 
list of the lectures, published by the Elektrotechnische Zeitschrift 
this week, we find that a very wide range of subjecta is covered, 

Bavarian Exhibition at Nuremberg.—As at the other 
German exhibitions electricity plays an important part in the 
Nuremberg Exhibition. Besides the lighting of the buildings 
and the grounds several interesting electrical exhibits by 
Bavarian manufacturers are on view. А three-phase trans- 
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mission plant, running at 41,000 volts, erected by Messrs. 
Schuckert and Co., is shown at work. A continuous-current 
transmission plant at 3,000 volts is run with a single generator. 
The Pollak system of charging accumulators by alternating 
currents is shown on a large scale. A Nuremberg toy factory 
shows the wholesale manufacture of toys with electrically- 
-driven tools. 

Electric Mountain Railway at Zermatt.—A company has 
been started for the construction of an electric rack railway 
from Zermatt up the Gornergrat. This eminence is about 
10,500ft. high, and is a well-known point for obtaining a good 
view of the surrounding Alps. The railway will be six miles 
long, and will have an average gradient of 15 per cent. and a 
maximum gradient of 20 per cent. Each train is to consist of 
two cars and to carry 100 passengers. The time for either 
journey will be two hours. Power will be obtained from the 

delen river. The total cost of the line is estimated 
to be about £140,000, and the opening of the line is expected 
to take place in 1898. 

The New Paris-London Telephone Line.— We are able to 
‘state that the negotiations between the British and French 
Governments for the formation of a new telephone line 
between London and Paris are approaching completion. 
The route selected for the new line will probably not differ 
substantially from that of the existing telephone line ; and, as 
is now occasionally done on the present system, the new 
system will when necessary be used for simultaneous telegraphic 
and telephonic service. It is stated that the French Govern- 
ment has entered into an arrangement with the Paris Stock 
Exchange, by which the latter undertakes to pay the French 
share of the costs of the system. 


Electric Traction in Germany.—Electric traction on the 
overhead system is making rapid progress in Germany. Not 
а week passes but we read of one or two new lines being 
opened or old horse lines converted into electric lines. It is 
not surprising that tramway companies and municipalities are 
adopting electric traction, seeing what profit has already been 
obtained with it. Several of the concerns are now paying 
dividends of 8 and 10 per cent. A few days ago an electric tram- 
^&y was opened at Kiel. The total length of the line is about 
12 miles, and there are to be 35 motor cars and 18 trailers in 
the full service. The system employed in this instance is the 
overhead trolley of the Allgemeine Electricitáts Gesellschaft. 


Telephone Facilities on Tramways.—4A simple system of 
ben) iis communication between tramcars and the superin- 
tendent's office has, says the Electric Railway Gazette of New 
York, been put into operation on the Bangor, Orono and Old- 
town Railway, Bangor, America. It consists of hanging a 
telephone wire alongside the trolley wire a sufficient distance 
away to insure immunity from accidental contact between the 
two. Each car is provided with a set of telephone instruments, 
which may be connected across from the trolley to the wheels 
when desired, but which are, of course, normally cut out. 
"When a conductor desires to communicate with the office the car 
is stopped, the trolley is transferred from its own wire to the 
telephone wires alongside, and the telephone set is put in circuit. 

Gas Accident at Southsea.— The Portsmouth Electric 
Lighting Committee has received a report from Major 
Cardew relative to the recent accident when a cabman was 
injured by an electric shock from a Jamp column. Major 
Cardew reported that he had examined the column and switch 
and found them in perfect order, the explosion being due to an 
escape of gas. There was no electric leak, but gas had escaped 
from a pipe which was found to be broken in two, and passed 
through the ducts to the column. When the arc light was 
turned out, and the incandescent lamps switched on, the gas 
exploded, and this was the cause of the accident. The injured 
man showed signs of electric shock, the muscles of his right arm 
being contracted ; and Major Cardew having laid the matter 
before Lord Kelvin, the reply was that flame was & conductor 
of electricity, and that the current had been communicated to 
the man in this way. оез 

The Specific Heat of Electrolytic Solutions.— An interesting 
investigation on the specific heat of solutions has, says Nature, 
been given by Herr G. Tammann inthe Zeitschrift für Physikalische 


Chemie. It is well known that weak solutions of certain 
electrolytes have a smaller capacity for heat than the water pre- 
sent in them possessed previously to the introduction of the 
salt, and the object of the investigation is to establish a con- 
nection between this phenomenon and the contraction of volume 
which accompanies the process of solution. This contraction 
has often been accounted for by the hypothesis of a certain 
internal molecular pressure. Herr Tammann calculates the 
specific heat of the water present in a number of solutions of 
this class on the supposition that their pressure is the increased 
pressure postulated by the above theory, and he also calculates 
the specific heat of the dissolved substance, that of the mixture 
being deduced by adding the thermal capacities of the two com- 
ponents. The theoretical values thus obtained are found to 
agree closely with the values experimentally found by observing 
the solutions themselves, and it is inferred that contraction is 
the sole cause of the diminution of specific heat arising from 
the presence of the dissolved matter. 

Cable v. Electric Traction.—Some of the disadvantages of 
cable traction, says the Eleetric Railway Gazette, of New York, 
have been clearly demonstrated by a recent accident on the 
Broadway cable line. “A strand in the cable broke and 
promptly caught in the grip die of a neighbouring car, which 
at once became a runaway. The cable was stopped, and after 
a ten-minutes interval the relief cable was adjusted and traffic 
resumed. Then another strand broke and caught the grip of 
the nearest car with unfailing precision. The car proceeded up 
town, smashing the smaller vehicles and pushing aside the 
larger ones. As it continued in its destructive career it 
accumulated both cars and momentum. Fully seven cars were 
incorporated in this battering ram before the cable was 
stopped. The street was strewn for blocks with wreckage. 
The relief cable was a new one, and no such accident was 
anticipated. No one was killed, but many were injured and 
much damage to property was caused. It is difficult to 
imagine an equally destructive accident on the lines of an 
electric traction system. With every improbable occurrence 
exaggerated to the utmost, this common cable road accident 
stands unrivalled.” 

Lord Kelvin's Jubilee.—The following is stated by Nature 
to be the programme of the jubilee celebrations of Lord 
Kelvin’s professoriate at Glasgow. On the evening of Monday, 
June 15th, at 8:30 p.m., the University will give a conversa- 
zione, when there will be an exhibit of Lord Kelvin’s inven- 
tions. On Tuesday, June 16th, addresses will be presented to 
Lord Kelvin by delegates from home and foreign University 
bodies, from several of the learned societies of which he is a 
member, from student delegates from other universities, and 
from the students and graduates of the University of Glasgow. 
[t is expected that the honorary degree of LL.D. will be con- 
ferred on the same day on several of the distinguished foreign 
visitors. On Tuesday evening, June 16th, the city will give a 
banquet to Lord Kelvin, to which the visitors who have come 
to do him honour have been invited. Оа Wednesday, June 
17th, the senate of the University will invite the visitors of 
the University staff to sail down the Clyde. The students of 
the University also invite the student delegates from other 
Universities to a similar trip. Representative scientific men— 
about 50 in number—from America and the British colonies, 
and from all the European countries, and about 150 from the 
United Kingdom have signified their intention to the present, 

The Beauchamp Tower Search-Light Platform.—Admiral 
Henry Boys presided recently at a meeting held at the 
Royal United Service Institution, when Mr. Tower described. 
his hydraulic apparatus for providing a steady platform at sea 
for search-lights, &c. Those present included Vice-Admiral 
Lord Charles Scott, Captain Count Loratelli, Mr. Brunel and 
Mr. Thornycroft. The first practical machine was fitted up on 
a small steam yacht, 50ft. long and 11ft. beam, and was sub- 
jected to a laborious course of experiment, extending over about 
two years. It was experimented with by the officers of Her 
Majesty's ship “ Vernon as а means of mounting search-lights, 
and by the officers of Her Majesty's ship “Excellent as a means 
of mounting machine guns. In both cases their reports showed 
that the machine answered the purpose for which it was designed 
perfectly. After these experiments, & machine for mounting 
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a 24in. search-light projector was ordered by the Admiralty to 
be fitted to Her Majesty's gunboat ‘ Bloodhound,” tender to 
Her Msjesty's ship Vernon,” for further experiment, which 
showed that the machine could be depended on to keep a 
search-light ray absolutely steady on a small vessel in a heavy 
sea, and further favourable reports were sent to the Admiralty 
on the subject. Since then Sir W. G. Ármstrong, Mitchell and 
Co. had taken up the manufacture, and were fitting the device 
to the torpedo-destroyers “Swordfish” and Spitfire, which 
they were constructing for the Navy. They were also sup- 
plying Tower platforms to the order of the Chilian Government 
for a cruiser building at Elswick. 

Gas-Driven Electric Supply Stations.—Commenting on our 
last week’s editorial notes on the recently published accounts 
of the Belfast gas engine electric supply station, in which we 
analysed these accounts, the Journal of Gas Lighting publishes 
a long leading article, in the course of which it makes the 
following observations :— 

How pleased and proud Denny Lane would be, were he alive to see this 
justification of his views in this regard! These results show that where 

can be had for anything like the same price, it is far better for a small 
electric lighting undertaking to try gas power, at any rate for a start, than 
to put down steam-engines, which cannot possibly be worked at first, if 
ever, at an economical load. The difficulty of the “ peak of the load” 
will always remain in the path of small electric lighting companies ; 
and, unlees satisfactorily negotiated, it will effectually bar their 
way to dividends. The gas engine is the very thing to remove this trouble. 
It is only to turn the gas key, and the power is there at the instant ; while 
a suitable accumulator will fill up the gap by day and after midnight. It 
may be said, of course, that this is to throw the burden of the load factor 
upon the gas supply. Buta little thing like this will not make the slightest 
difference to a gas undertaking, the proprietors of which would as soon sell 
gas to an electric lighting company as to any other consumer. We are not 
now, and we never have been, in favour of а gas company venturing upon an 
electric lighting brauch department. All the same, there is no reason why the 
company should not offer every facility to those who provide or use electricity 
for lighting purposes, in the form of cheap gas and plenty of it. It is 
painful to see a corporation or private electric lighting station standing 
almost idle for the greater portion of the 24 hours, or working under 
ruinous conditions, while the gas-main that passes by the doors has within 
it the potentiality of curing the worst of the electricians' troubles. Why 
should a small county town—like Kingston-on-Tbames, for instance— go 
to the ridiculous expense of a steam-power electricity generating station, 
with little or nothing for it to do, while the gas company could supply all 
the power needed for trying the experiment of whether the district needs 
electric lighting at the minimum of expense to the unfortunate rate- 
payers? Truly, the history of municipal enterprise in the way of electricity 
supply furnishes still another illustration of the truth of the exclamation : 
“With what little wisdom are we governed! | 
The E.M.F. of the Olark Cell.—The February number of 
the Journal de Physique contains a Paper, by M. C. Limb, on 
the determination of the electromotive forces of a Clark cell 
in absolute measure. Instead of adopting the usual method, 
which is to compare the difference of potential at the ends of 
a known resistance when traversed by a known current with 
that of the cell, the author, says Nature, has adopted a novel 
method which is independent of the units of current and resist- 
ance. A magnet is rotated inside a long helix about an axis 
perpendicular both.to its own magnetic axis and the axis of the 
coil. The magnetic moment of the magnet is determined by 
Gauss's method. If H is the field which would be produced at 
the centre of the long coil if the spirals were traversed by unit 
current, w the angular velocity of the magnet aud M its magnetic 
moment, then the maximum value of the electromotive force 
induced in the coil will te HMw. A correction has to be 
applied on account of the finite length of tbec^i! which involves 
the distance between rhe poles of the magnet The angular 
velocity is measured by simultaneously registering the turns 
made by the magnet aud the beats of a seconds pendulum, the 
velocity being maintained constaut by а specially-designed 
tachyometer. By meaus of a commutator fixed to the axle of 
the magnet, the circuit of the coil is only closed at the moment 
when the induced electromotive force is a maximum. This 
maximum electromotive force is compared with that of the cell 
by means of a modified form of Clark potentiometer, a 
Lippmann capillary electrometer being employed to indicate 
when the balance is secured. This electrometer is capable of 
indicating a difference of potential of 0-0005 volt. The Clark 
cell was of the H pattern, and the author gives as his final 
result for the electromotive force of this form of cell at 0°С. 
the number 1:4535. The number ob'ained by L ri Rayleigh 


was 1:4527 volts: 


polished glass. 


An American Combined Gas and Electric Fitting Patent.— 
Judge Coxe, says the JZlectrical World, gave judgment on 
March 10th in the case of George Maitland v. Archer and 
Pancoast, which sustains the Stieringer patent for improve- 
ments in electrical fixtures. The point at issue was the validity 
of a patent claim for an electric light fixture, wholly or largely 
of metal, provided with insulating conducting wires conveying 


‘current to lamps thereon, in combination with an insulating 
joint at the upper end of the fixture. 


Judge Coxe in his. 
opinion says that he is convinced that Stieringer was the first 
to make the use of gas chandeliers a practical success in the 
art of electric lighting ; that while prior structures were not only 
dangerous, but awkward and ungainly, that of Stieringer ів abso- 


lutely safe, and at the same time preserves the symmetry and 


graceful contour of the fixture. “ When,” he says, the conditions. 
surrounding the genesis of electric lighting are remembered, · 
it can hardly be denied that the man who yoked the old with. 
the new, and fully developed the art of electric lighting, was 
something more than a mechanic. It is plain that he who. 
utilised for electric lighting the expensive and intricate gas 
light systems then existing, and the fixtures which embodied a 
multitude of graceful desgns, took a long step forward. He. 
made electric lighting cheap, convenient, simple and safe. 
À number of accomplished inventors were at work on this very 
problem. They accomplished nothing. Stieringer succeeded. It 
is not an unreasonable presumption that one who succeeds іп 
doing what so accomplished an inventor as Edison failed to do is 
on a distinctly higher plane than a mechanic. Not only did Edison 
fail himself, but he was among the first to acknowledge the 
merits of the invention, practically as well as theoretically, for 
his firm took out a licence under Stieringer's patent." The: 
opinion proceeds to say that Stieringer's joint, located at the: 
ceiling, seems to be regarded as one of the absolutely essential' 
features, where an internally-wired metal fixture is used. The- 
court defines the combination in suit as having the following: 
elements :—First, a metallic fixture for electric lights, containing 
insulated conducting wires ; second, an insulated joint, located at- 
the upper or inuer end of the fixture, and having metallic coupling 
portions and an intermediate section of insulating material; 
third, the grounded piping of a house, by which the chandelier: 
is thus supported, The decision is that this claim is infringed, 
and the complainant is entitled to the usual decree. | 
Contemporary Electrical Science.—4A simple and ingenious 
device for measuring the frequency of an alternating current 
is described by T. Wulf in the Wiener Berichte. A Mariotte 
flask with a narrow tube is mounted on an iron stand. The 
water flows out through the tube in a fine jet. An electro- 
magnet excited by the current is placed close to the iron 
stand. This vibrates with each alternation, and breaks up 
the jet into a series of drops varying in size according to the 
frequency. By rotating a stroboscopic disc in front of the- 
jet a speed may be found at which the drops appear 
stationary. This speed measures the frequency.——-M. Ch. 
Margot describes a process for copper-plating aluminium in 
thé ‘Archives des Sciences Physiques et Naturelles. The difficulty 
has always lain in overcoming the resistance of the alumina 
formed. The plate is cleaned in a warm solution of an 
alkaline carbonate. This makes it rough and porous. It is 
then washed in running water, dipped in a hot 5 per cent. 
solution of hydrochloric acid, washed and dipped into a dilute. 
acidulated solution of copper sulphate until it has a slight. 
coating of copper. It is washed again, and dipped once 
more into the copper sulphate, and a current is sent through- 
the solution. The metal then takes a coating of copper of 
any thickness deaired. A Bonn physicist, rejoicing in 
the name of Krummenacker, has investigated the surface- 
resistance of glass. An abstract of his dissertation appears in 
Wiedemann’s Beiblátter. Surface resistance, he finds, depends. 
upon the moisture of the surrounding air, and this can be 
governed by placing the glass in a closed vessel over sulphuric: 
acid of various degrees of concentration. Employing Siemens's 
condenser method, he obtained for the surface resistance of 
189. cm. of lead glass 6,000 megohms. For soda glass it was. 
700 megohms. Glass left to solidify was less conducting than 
The highest surface conductivity was obtained. 


! with fractured and with ground glass. 


45 — — — 
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ELECTROMAGNETIC THEORY.—LXXXVI.* 


BY OLIVER HEAVISIDE. 
(Continued from page 849, Vol. X X XVI.) 


$ 346. The preceding electrical reasoning will enable us to 
understand the results produced in the formule when the 
inner boundary is shifted to the origin. At the same time 
they do not absolve us from making the examination, because 
without it we cannot say what special form is assumed when 
the terminal condition is potent. 

In the original formula (22) put A=0. There are three 


results. If» із not less than 1, we get a= sin mr. Ifnis 
not greater than —1, we get а= ＋ sin mr. In the inter- 
mediate case, when n is between —1 and +1, we get 
a sin mz! —, where u= (ра (78) 
1 +и Z 9 '—m-1 


That is, in the first case the x function in (22) reduces to 
21,4; but in the second case to 21 z; whilst in the inter- 
mediate case Zo remains potent, and a has the special value 
shown in the last equation. | 

From the above may be derived the changes in the other 
formule, or they may be done separately. Thus, in the 


alternative formule (82) and (50), which are connected by 
г sin m s sin тт 
a , -q= { 19 
j 1+” 1+3 um 


we have r2 0 when n>1; г= when n< -1, and r- v 
intermediately, и being as in (78). Therefore s=0, or у= 0, 
is the reduced form of the determinantal equation when n 1, 
or b+ sin тт = 0, or 

(In + BI Ti) = O, or (J- ВЈ), = 0. (80) 


Also, when n< —1, the determinantal equation is з= оо, or 
9 t Bin mz = 0, ог b - sin vr = 0; or 

(Ia + BI m) =0, or (J t BJ. , 3) = 0. (81) 

As regards a in (61) when AO, first we have a=0 when 


n>1. Then a =- ќаптт, when n< — 1. Intermediately 
„ „ where v= 205 Ey E (82) 
совтт + V A N |-m-1 
So, in the first case, we have 
Zh J 
Var Ine( Gn Е 0. (n>1) (88 
1 (zy)" y p ) ( ) 


and В —0 is the determinantal equation of normal systems; 
the same as (80). 

In the second case the z function is J_,,,/cosm7, and 
ZN J mz BG my - Ju, (n< - 1) 


1-7 


— — 


(ay)" созтт B tan mr 


(84) 


whilst the determinantal equation is equivalent to (81). 

Intermediately, using a as in (82), the determinantal equation 
а = [З is represented by 

(JT BJ 24 1), (Фф — ВЈ), = O, 
where v is as in (82), and B' is Z,s/"/Z, as before. 

As a test of avoidance of error in the way of wrong factors, 
make п = 0, ог m= – } in the last equation. It reduces to 

tan sl (1 — 2218/2?) + Z45/Z + Z,3/Z == О. (86) 
Comparing with (75), $298, we find proper agreement, allow- 
ing for the present generalised meanings of Z and s compared 
with their meanings in that place. 

The peculiarities of infinite resistance or permittance at the 
origin with suitable values of л place restrictions upon the 
restraints possible. 
at the origin above zero when л equals or is less than – 1. 
We may, however, also have the potential zero there when n 
is greater, namely, up to just less than +1, but then it must 
be done by external restraint, through Z, = O, being equivalent 
to a short circuit if a pair of conductors be in question. But 
when n= or >l it is no use trying to make the potential 
vanish. 


* This series of Articles is a portion of Vol. II. of Mr. Heaviside's work 
on “Electromagnetic Theory. All rights of reproduction are reserved. 


(85) 


The source at y cannot raise the potential |. 


Similarly, the current at the origin due to the source at у ' 
vanishes naturally when л = or >1. Wecan also make it vanish 
there when n is less, down to just over — 1, by external restraint, 
through Z,= о. Itis equivalent to a disconnection in the case 
of wires. But it is no use trying to make the current vanish 
when 2 equals or is less than — 1. 

Equation (85) only applies when п is between – 1 and+1, 
but it harmonises with the proper forms outside those limits. 
Thus v vanishes when Z, does, which makes the potential 
be zero terminally, provided n is intermediate, and then (85)- 
reduces to (80). Also, if Z, is infinite (85) reduces to (81), 
the other form. 

If we impose the condition V,=0 at J, then B' = 0, and (85) 


becomes 

‚ (J T J,) = O, (-1>m>0Km<0). (87) 
If, in addition, V,=0 at origin by external restraint, then. 
J ,,-0 is the determinantal equation. This is replaced 
by Ju- O if the current is zero at the origin by external 
restraint. 

§ 347. The development in Bessel series when x is steady or 
impulsive ів to be done in just the same way as for Fourier 
series, which department has been somewhat elabora'ed. So. 
little need be said about it. First find the final steady state, 
when there is one, as is nearly always the case in practical 
problems. Let this be Vo. Then apply the p(d/dp) operation 
to the denominator a- [8 (or other form) in the operational 
solution, according to the expansion theorem. Thus, using 
(61), and supposing ^ to be steady, beginning when t=0, we 
expand it to 

V, = Vat 2 REZA b. бы» ge ve. 


88 
p(didp) (a — B) aid 

The values of p being the roots of а= B, over which the 
summation ranges, we see that either а or 8 may be eliminated 
from the numerator. The interchange of 2 and y makes no 
difference. Therefore the formula for V,, on the right side of 
the source at y is just the same as for V, as far as the summa- 
tion pe It can only differ in the expression of the steady 
part V,. 

In passing, it may be remarked that cases may arise in 
which there is no tending to a steady state. For instance, 
if the above refers to a circuit consisting of a pair of parallel 
wires, and the insulation is quite perfect intermediately and 
terminally, then the effect of A accumulates incessantly, and 
Vi rises to infinity. The outside term then contains t. But 
such exceptional cases need not delay us here, but can be 
treated when they arise. At present assume that there is a 
steady state tended to. "There must be one when the source 
is impulsive, and there is waste of energy in some part (no 
matter how limited) of the connected system, and there must 
be one with a steady source unless there is perfect insulation 
in the way mentioned. 

Now in (88) the J and G funetions concerned have sz for 
argument, and the values of s are settled by the determi- 
nantal equation. Also s? is a function of p, and во is Z. The 
further development therefore rests upon the nature of Y and 
Z in the original circuital equations, for we naturally want to 
have the result entirely in terms of s. If Z=R, and Y = 8p, 


we have diffusion, with one value of p for one of 32. Then 
d RS d 
3 ав — S ; d „F ll 
8 RSp, an ip 2: (89) 


This brings us to 
у,=У,- 2 


0. (n-, ). (J. -BG r oot 
S(zy)" (d/ds)(a — В) 
where the value of p in the time function is — s?/RS. 

If a=0, which occurs naturally when л is 1 or more, the 
last reduces to | 


V, 2 V, + > Qs J. 2 my ebe, (91). 


S(ry)" «8/18 
where 8 = 0 finds the values of ғ? and p. If the potential is 
constrained to be zero at l, then В = O in B, making J, = O be- 
the determinantal equation. Also V,=O now. So 
- тв Јах) iy Gi p | 20 : Imæ Imp » (99 
c Sey ы 7 007 sry) Qm OP 


90) 
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if the accent denotes differentiation to the argument sl. The 
second form is derived by the conjugate property 
In d' m —J'nGin = _ 2. (98) 


asl 


‘remembering that J = O. Equation (92) expands an arbi- 
trary form of x to suit the conditions stated. Put Q= Sy"vdy, 
.and integrate with respect to y from 0 to l. The result is the 
V arising from the initial distribution of potential v. This 
also applies when т is smaller, down to just over — 1, provided 
Z, — œ is imposed terminally. 

But if n is – 1 ог less, the solution takes a different form, 
as before explained. We get, by (57), 


Уы | 47Крб- J- mz(Um — — Ва PG m)y 
' Qu (omt ВЈ) 
So 2, =0, making В =0, makes 
гы 5 Jer (In - BG) Gos 
where В is J, / Gu, which nios V,=0 at l, V, being got by 
. interchanging x, y. The last expands io 
"Qs JI туў -mz 
V= ( J' sin mr 96) 
: subject to J-mz=0. The cases in which m is integral had 
better be kept in terms of J., and G, The connection is 


(G m- B' Gne (94) 


‘with any Zi. 


Vus (95) 


Jm = J cos mi G Sin mr, (97) 
A companion formula is 
(З _„ = G, cos mm – Ju вір тт. (98) 


‘[See equations (66), (67), (70), (71). But for me in them 
write —4mz7. Also, in (59), p-o should be (p - с) sin mz. ] 

Equation. (96) does not look right. But we have the con- 
‚ jugate property, 


S e M. MEUS = sin mm — J ad 4 дд! m, (99) 
л 

which may be derived from (29). So, since J ,,—0 at 

present, J. may be eliminated from (96). This brings it to 


2Q J = mad пх“ – ту єр, 
100 
SE STAY (J mi)? ac 
that is, the same form as (9%), except in the reversal of the 
sign of mintheJ functions. Itis valid when m is — 1 or less, but 
the range may be extended up to just under т = O by a terminal 
restraint making V, = 0 at the origin. 


§ 348. In the more general case in which R, L, К, S, are 


. all finite, and 
there are two p's 0 ку se 82; thus, 
(8+ 3 ЕК + ғ 
=—jtk, j=? 
p--jth, j ZEGE S * (102) 
4 Pa m m бр) = +91058. (108) 


"The sum of the two time functions of the form Ze"/(dg*/dp), 
got by using the above two values of p, is therefore 


8 cosh kt + R/2L — i - R/28 shin и} -® Pup. (104) 


To show the application, take the simple case : the poten- 
tial constrained to vanish both at A and /. Then in (90) 
Tint 1 


Vo O, and 
(dend -v, G G.,). 009 


by using the conjugate property (98), with argument sà or sl, 
as the case may be, and remembering that а = B. 
Therefore (90) takes the special form 
22 
=® Су) 


B d 
ds 


Jma 


Gm 


UU NU A, (106) 
where а is Jma/Gma, and $(t) is the time function in (104). 
Its value is 1 when t=0, so we can expand any initial state U 
of potential by (106), by putting Q=Sy*Udy, and integrating. 

$ 349. The inclusion of the self-induction in the last 


makes the magnetic energy operative. The specification of 
the initial state is therefore incomplete if the potential alone | 


e 59 


is given. We require to know the initial current as well. 
Instead of the above h, let the source at y be e, producing a 
jump in the potential, thus, e = V, — V, at y, but with con- 
tinuity of current, or C,— C,. To find the result, we need not 
go through the work in detail, but generalise the former result 
when the zeroth Bessel function was concerned, $880. We 
shall now have 


= qe l „„ Reni), (107) 
v. M (Am + = = — aKm+ı)y. (108) 


V, being on the left, V, on the right of y. We turn V, to V, 
not by interchanging x and y, but by interchanging а and b 
and negativing the result. 

The operation ~ «#*Z—'(d/d.r) finds the current. So 


ъ-+ 1 
С,= - 44 6 — (Нача Кан) (Нан Кан), (109) 
and now С, is got by interchanging х and у. 
It is easy to test that these satisfy the conditions at y and 
terminally, a and b being the same as before, by the conjugate 


property 
Ha Ea, + K, H. 1 = = = = К Не 


the argument being фу, and the accent denoting differentiation 
to it. 

Similarly, to find the solution in terms of J,, and G., we 
may derive the results from the last, putting H, 'K in terms of 
J and G; but this is tedious, and the results are easily got 
independently. Thus, 


H, K., (110) 


V= PS irse MU (Jm = ,—aG,,), (Jii BG» Hy), (111) 
„„ 
saie мә а 89 аб, (112) 
a — 


show V due to e " y. The current on the left of y is 


C=- 25 у CT (nai cien mt Peta (118) 


and 1 z and y produces Ca. 
we use 


In deriving this 
1 d Jn 


8 dx z 8 dx z" 


the argument being sr. The continuity in C at y is obvious. 
The discontinuity in V is easily tested, for we get 


Va- VI Ars JG mi- GJ) = е. (115) 
Since a, B are as belor. the same limitations mentioned apply 
when A=0. 
The development in Bessel series is similar. For an initial 
state of current, let е be impulsive, say e= pP, when Р is the 
momentum generated, as explained in § 827. 


EN TT 14 Gm_ pee. 


(a 


(114) 


Then we get 
Ү,= –- Ўт apy mt! (Jn —абзт)„(Ф+з — Вб), os (116) 
45 „6-0 
dy ds 


Here we see that if the potential is made to vanish termi- 
nally, and s* is as in the last section, making two p’s to one s?, 
the two time functions to be added are not the same as before 
The time function is now e" + (ds?/dp). Tne sum of the two 
is - (LSV) -le shin kt. So, using this, and (108) and (105) 
again, we convert (116) to 


M T 
(Jm — aG mn) (Jm+1— aC m+ ty cj shin kt, 


DE — (Gume ) —2 (117) 


(Оа) 
showing the potential due to the initial momentum Р аё у. 
Put P= Ly “cy, and integrate from А to l to show the potential 
due to the initially given state c of current. 

In finding the current due to the initial current, say by the 
operational solution (113), the presence of Z in the denomi- 
nator should not be overlooked. Its vanishing introduces 
another term depending upon p= R/L. The interpretation 
is that if the initial state is c=constant, and we have also 
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V —0 imposed terminally, the result is a current ce ЁЛ: at 


time t. 


The case of terminal resistances: is also easily managed, 
and the same may be said of other terminal arrangements 
во far as formuls go, provided we choose them so that the 
energy is either all electric or all magnetic, which will produce 
real values of s*. But beyond that, with complex values of 
33, and terminal energy concerned, the transformations are 


troublesome. 


The work will certainly not: be undertaken 


here, for the sufficient reason of want of space, if there were 


no other. 


We have done for the present with normal expan- 


sions, and now turn over a new leaf. 
(To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following are the alterations in the Articles of Associa- 
tion of the Institution, which it is proposed to consider at the 
Special General Meeting of Members only, called for 4 p.m. 
this afternoon, at the offices of the Institution :— 


PROPOSED ALTERATIONS. 


By striking out the word 
*! twelve in the second“ line 
of the 86th Article, and sub- 
stituting the word “ fifteen.” 


By striking out the word 
* twelve" in the third line 
of the 88th Article, and sub- 
stituting the word “fifteen.” 


By striking out the 40th 
Article, and substituting the 
following Article :— 

40. The following Members of 
Council, namely— the President, one 
Vice-President, the Honorary Trea- 
surer, five Members, one Associate — 
shall be elected annually by ballot. 
They shall retire annually, and, save 
as hereinafter provided, be imme- 
diately eligible for re-election. Pro- 
vided that no President, Vice-Presi- 
dent, Member of Council or 
Associate Member of Council shall 
bold office in the same capacity for 
more than three years in succession. 


By striking out the 41st 
Article, and substituting the 
following Article :— 


41. The Auditors shall be elected 
annually by ballot, but shall be 
eligible for re-election on the expira- 
tion cf their year of office. 


By the addition at the end 
of the 42nd Article of the fol- 
lowing words :— 


But the Member so chosen shall 
retain his office so long only as the 
vacating Member of Council would 
have retained the same if no vacancy 
had occurred. 


By striking out all words 
after Council" in the 7th 
line of the 48rd Article to the 
end of that Article, and substi- 
tuting the following words: — 


At an Ordinary General Meeting, 
held not lees than twenty-eight days 


Ox» Ru es. 


56. The Officers of the Institution 
shall be a President, four Vice- 


Presidents, twelve ordinary Members | 


of Council, three Associate Members 
of Council, two Auditors of Accounts, 
an Honorary Treasurer, an Hono- 
rary Solicitor, an Editor of the 
Publications of the Institution, a 
Secretary, and a Librarian. 

$8. The Council shall consist of 
the President, all Past-Presidents 
(including Past-Preeidente of the 
existing Society ), four Vice-Presi- 
dents, twelve Members, three Авво- 
ciates, the Honorary Treasurer, and 
all these (except the three Asso- 
ciates) shall be chosen from the 
class of Members. 


40. The President, Vice- Presidenta, 
Auditors and Treasurer shall be 
elected annually by ballot, and, 
with the exception of the President, 
shall be immediately eligible for 
re-election ; but the President shall 
be ineligible for re-election to that 
office during the following year. 


41. Three Members of the Council 
&nd the three Associate Members 
shall retire annually, and be ineligible 
for re-election during the following 
year. 


42. Casual vacancies in the Council 
during the year may be filled up by 
the Council and announced at the 
next meeting of the Institution. 


43. 'The Council shall, previous to 
the Annual General Meeting in each 


* The reference here, and similar references later, are to the lines in the 
official printed Articles of Associstion.— ED E. 


PROPOSED ALTERATIONS. 


before the Annual General Meeting, 
the Chairman shall announce the 
candidates so nominated. 

Any two Members, supported by 
eight other Members, may there- 
upon nominate in writing any duly 
qualified person to fill any vacancy 
by forwarding such nomination, toge- 
ther with the written consent of 
such person to accept office if elected, 
to the Secretary within seven days 
after such meeting. 

Thereupon & ballot list, contain- 
ing the names of all persons duly 
nominated to fill the vacancies on 
the Council, stating which persons 
are nominated by the Council, and 
giving the names of the two Mem- 
bers by whom every other person is 
nominated, shall be forwarded to 
the Members and Associates of the 
Institution not less than seven 
days before the Annual General 
Meeting; and each Member or 
Associate shall be at liberty to 
make a selection from such list, pro- 
vided the number of names so 
selected shall not exceed in any case 
the number requisite to fill the 
vacancies, 

Ballot papers shall be so marked 
and recorded as may be from time 
to time determined by the Council. 


By striking out the words 
from after the word ** quorum" 
in the third line of the 47th 
Article down to the word 
** prescribe" in the fifth line 


of the same Article, and 
substituting the following 
words : 


The Council may appoint Com- 
mittees chosen from their own body, 
and Committees for special purposes 
consisting of Members of Council 
and Members or Associates of the 
Institution and others, with such 
powers as the Council may prescribe. 


By striking out the words 
in the 48th Article from the 
beginning of the Article to the 
word ‘ vote in the third line, 
and substituting the following 
words :— 


48. Questions shall be decided at 
any meeting of the Council by the 
votes of the Members present, each 
of whom shall, save as hereinafter 
mentioned. have one vote : provided 
that, in the event of there being 
more than four Past-Presidents at 
any meeting, the votes of the imme- 
diate Past-President and the four 
senior Past-Presidents present and 
voting shall alone be counted upon 
any division; but the Chairman 
shall have & casting vote. 


By striking out the 50th 
Article, and substituting the 
zollowing Article :— 


50. The financial year of the 
Institution shall end on the 30th of 
September in each year; and a 
statement of the funds of the Insti- 
tution, and of the receipts and 
expenditure during such financial 
year, shall be made, under the direc- 
tion of the Council, each year, and, 
after having been verified and signed 
by the Auditors and approved by 
the Council, shall be laid before the 
Annual General Meeting next fol. 
lowing. 


Or» Ru es. 


year, prepare a lis$ of members 
whom they propose as suitable for 
the offices of President, Vice-Presi- 
dents, and Treasurer for the ensuing 
year. The list shall also contain 
the names of a sufficient number of 
Members and Associates to fill the 
vacancies in the Council, and whom 
the Council nominate as fitted to 
become Members of the Council.* A 
copy of such list shall be forwarded 
to the Members and Associates of 
the Institution not less than seven 
days before the Annual General 
Meeting, and each Member shall be 
at liberty to make a selection from 
the list, or to substitute the name 
or names of any duly qualified per- 
sons for each respective office, but 
the number of names so selected or 
substituted must not in any case 
exceed the number requisite to fill 
the vacancies. 


47. The Council shall meet as 
often as the business of the Institu- 
tion may require, and at every meet- 
ing five shall constitute a quorum.* 
The Council may appoint sub-com- 
mittees chosen from their own body, 
for special purposes, and with such 
powers as the Council may pre- 
scribe.* In the absence of the Pre- 
sident, the senior Vice-President, or, 
if none be present, the senior Mem- 
ber of Council present shall take 
the Chair at Council Meetings and 


at Ordinary Meetings. 


48. All questions shall be decided 
in the Council by the majority of 
Members present, the acting Chair- 
man having a casting vote“; but at 
the desire, expressed in writing, of 
any two Members present, the deter- 
mination of any subject may be 
postponed to the succeeding Meet- 
ing of the Council, but not beyond 
that Meeting unless required by a 
majority of such Meeting. 


50. A statement of the funds of 
the Institution, and of the receipts | 
and payments during the year, shall 
be made under the direction of the 
Council to the close of each year; 
and, after having been verified and 
signed by the Auditors, shall be laid 
before a General Meeting as soon 
thereafter as may be convenient. 


* Word designated in proposed alterations. 


—— — — —— — 
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PORTABLE ELECTRIC PAINTING PLANT FOR THE 
LIVERPOOL OVERHEAD RAILWAY. 


One of the minor but by no means small advantages of an 
electric system of traction is the existence along the line of 
power which can be used for driving portable repairing and 
painting machinery. In any trolley system, or where there is 
& continuous supply of power by surface conductor rails, as in 
the City and South London Railway, and the Liverpool Over- 
head Railway, or again in conduit systems, it is not at all 
difficult to run an electrically-driven repairing tool by means 
of power derived by tapping the main power conductor at any 


P^ puer rd 
WA I Aa Я 

Sears P. 

Е — 


Be 


hoses and auxiliary details. This car can be run on the trame 
way which lies immediately beneath the overhead track 
of the electric railway, and by means of flexible cables 
power can be obtained from the surface conductor on the 
electric line above. By this means the whole of the 
extensive girder work on which the electric railway is carried 
can be covered by the paint spray. Hitherto some 40 hands 
have been required for painting these girders, and there is 
little doubt that great economy of time and labour will be 
effected by the new arrangement. The spraying method, we 
should mention, is not only used for painting extensive surfaces 
with a uniform colour, but also, by the aid of stencil plates, it 
is adopted for painting letters and ornamental work. 


САЦА 
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Wallwork and Well’s Portable Electric Painting Plant. 


convenient point, Thus repairs may be performed more 
quickly and cheaply than by hand, and heavier repairs than 
could be done without the aid of motor power can be 
performed in situ. 

The latest example of this use of electric power is to be 
found in a portable painting plant, which has been built by 
Messrs. A. C. Wells & Co., of London and Manchester, for the 
Liverpool Overhead Railway. The accompanying illustration 
has been prepared from a photograph of this plant. Within 
the car which has been specially built for this painting machine 
is an electric motor, coupled to the force pump of a Wallwork 
and Wells spraying painter, together with the paint reservoirs, 


We understand that for smaller work Messrs. Wells and Co. 
are making a hand-driven spraying plant, and that their 
method of spraying the paint, instead of laying it on with a 
brush, effects considerable economy in the quantity of paint 
used. Such plants, even when of very small size, if fitted with 
electric motors, now that power for driving motors is so readily 
available in large towns, ought to find very general use. They 
would add one fresh item to the central station engineer’s chief 
delight—a good day load. Though continuous current might. 
be considered preferable, there would be no difficulty in using 
single-phase alternatmg currents for this work, as the motors 
could easily be started by hand. 
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AN ELECTRICAL TREVELYAN ROCKER. 
BY T. A. VAUGHTON. 


The following account of what appears to be a new electrical 
phenomenon which I have been investigating will probably 
be of interest to the readers of The Electrician. In making 
these investigations I have used an apparatus, of which the 
accompanying illustration shows the general form, which I 
have manufactured in the following manner. A piece of 
watchspring, A, curved into the shape shown, is fixed into the 
terminal B. This terminal moves along a slide and carries 
the spring with it, and by means of the screw C the pressure 
of the spring against the metallic rod D is regulated. This 
rod is supported by a wooden support, E, and the whole is 
fixed on to the top of a wooden sounding box, F, which has a 
projecting piece, G, by means of which it may be clamped 
down to the bench when in use. On regulating the pressure 
with which the spring presses against the rod, and the position 
on the spring of the point of contact, a point will be found on 
which the spring, when pulled on one side and released 
suddenly, will vibrate freely in а transverse direction. If, 
while the spring is thus vibrating, an electric current of a 
definite strength be passed through the bar and down the 
spring, the vibrations will be maintained and a musical note 
will be given out, the pitch of which depends on the length of 
the free end of the spring. The temperature of the spring 
and rod gradually rises until a point is reached at which the 
vibrations cease. | 


If the apparatus is immersed in water or alcohol just deep 
enough to cover the point of contact between the spring and 
rod, the vibrations take place as before, but the sound emitted 
is weaker. By placing a small split bullet in various positions 
on the free end of the spring the rate of vibration’ may be 
varied and the amplitude increased, and by fixing a small 
concave mirror on to the spring and reflecting a spot of light 


from it on to a screen the vibrations may be magnified and 


«Observed. 


When it is vibrating in water or alcohol the temperature 


of the liquid rises rather more rapidly than when it is at rest, 
with the same current passing through it. If the liquid be 
gradually heated while the vibrations are proceeding, the 
vibrations gradually weakened, but are not stopped. 

The steel spring may be replaced by one of platinum or 
German silver, but in these cases the vibrations are more 
feeble. Rods of almost any hard metal may be used, but 
steel gives the best results, and is followed by iron, German 
‘silver, platinum, brass, gas carbon, aluminium and nine-carat 
gold, in the order named. I have not been able to obtain any 
sustained vibration with rods of copper, silver, tin and lead, 
although even with these metals the dying away of the vibra- 
tion appears to be considerably retarded by the passing of the 
current. No visible sparking takes place, and there seems 
to be no interruption of the current. 

These phenomena appear to be the effects of the heat 
generated at the point of contact, although the fact of their 
taking place under water would at first sight seem to negative 
this assumption. The apparatus appears to be a sort of 
electrical Trevelyan rocker. 


I have not been able to obtain any results with springs of 
good conducting metals such as gold, silver and copper, with 
any current I have used. The rise of temperature at the point 
of contact does not appear to be enough to give the necessary 
impulse, and being such good thermal conductors also, the 
heat is diffused through the mass of the metal more quickly. 
I have tried springs of various widths from 1mm. up to 7mm., 
those of about 5mm. being the most easily managed. o! 

There visible to be two or three positions on each spring 
where the contact may be made and the vibration obtained, 
the positions between these points not giving them. In these 
experiments I have used from one to six Bunsen quart cells, 
coupled in various ways, depending on the size of the spring 
and its conducting power. 


THE COST OF PRODUCTION OF CALCIUM CARBIDE. 


À noteworthy article has appeared in an American publication, 
the Progressive Age, embodying a report by Prof. Houston and 
Messrs. Kennelly and Kinnicutt, on the cost of production of 
calcium carbide by the Willson process as worked at Spray, 
North Carolina. Of the gentlemen named, the first two are 
well-known electricians, and the last is a recognised chemist, so 
that the Commission constituted by them was competent to 
decide, as far as data were obtainable, the vexed question of the 
cost per ton of the raw material for acetylene manufactured on 
an industrial scale. The Commission was instituted and its cost 
was borne by the Progressive Age, which is entitled to fullacknow- 
ledgment of its enterprise, and of the successful issue to which 
that enterprise has been brought. It may be noted that the 
dubious subject of pstent rights for the production of calcium 
carbide, has also been investigated, but that the present time 
is not deemed propitious for a definite pronouncement. Further, 
that the report is presented without comment, and readers on 
this as on that side of the Atlantic are free to draw their own 
deductions from the facts and figures supplied. 

The plant used at Spray consists of a turbine of about 300 H.P., 
coupled to alternators which deliver current at 1,000 volts to 
transformers whereby the pressure is reduced to 100 volts at the 
furnace terminals. There are two furnaces, each having a floor 
space of 3ft. by 2ft. 6in., the base being formed of an iron plate 
protected by a carbon plate 8in, thick. "The upper electrode of 


each furnace is a built-up carbon block 12in. by 8in. in cross- 


section and 3ft. in length, which can be raised and lowered at 
will; this electrode is stated to be consumed at the rate of about 
[sth of an inch per working hour. In making a run, a mixture of 
coke and lime, containing about 52 per cent. of Ca O and 37 per 
cent. of C (the balance consisting of moisture and impurities), 
is used as the charge, and is introduced inte the furnace little 
by little, after the previous establishment of an arc between the 
upper electrode and a few shovelfuls of the mixture constituting 
the initial charge. The arc is about 3in. long, and as the 
calcium carbide is formed by its action, the upper electrode is 
raised and fresh portions.of the mixture added until the furnace 
is filled to its full height. А mass of crude carbide, of rectan- 
gular section 4nd tapering towards the top, is obtained ; only 
about 25 to 50 per cent. of the charge is converted into calcium 
carbide. | 

Two complete runs were made, all due care being taken in. 
weighing, sampling, and analysing the charge and the product, 
and in measuring the electrical energy actually supplied to the . 
furnace. Working with a charge of about 2,000lb. (1 short 
ton), an output of about 200lb. of calcium carbide was obtained, 
yielding 80 to 85 per cent. of the calculated quantity of 
acetylene. The total electrical energy supplied to the furnace 
was 432 and 386 kilowatt-hours in the two cases, or for the 
first run of 3 hours, 193:1 H. P., and for the second run of 2 hours 
40 minutes, 195:3 н.р The cost of the carbide made, reckon- 
ing the price of power at the turbine shaft at $5 per horse- 
power year, and that at the furnace terminals at 25:98 
per year, taking the cost of the plant at $12,000, and of 
labour at $11 per day, the value of the carbon of the 
upper electrode at 6 cents per lb. of the coke at $455 
per ton, and of the lime at $6:3 per ton, together with 
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fair allowance for depreciation and repairs, is $32°767 for 
per ton of 2,000 Ib. of “ gross carbide,” t.e., carbide mixed with 
about 5 per cent. of slag. This corresponds approximately with 
£7. 48. per ton of 2,240lb. of a carbide giving about 78 per 
cent. of the theoretical yield of acetylene. —— 

It will be noted that while the price taken for power is low, 
the cost of raw material is high, and that the latter item 
constitutes nearly one-half the total expenditure, whence it 
follows that places less favourably situated than Spray for 
obtaining cheap power may nevertheless produce calcium 
carbide at an equally low rate, by virtue of the smaller 
expenditure necessary for raw materials. 


CALCIUM CARBIDE PLANT AT NIAGARA FALLS. 

The accompanying illustration is prepared from a photo- 
graph of the battery of four furnaces for the manufacture of 
calcium carbide, recently erected by the Acetylene Light, 
Heat and Power Company, at their works at Niagara Falls. 
A descriptive account of this electro-chemical factory was 
published in our issue of April 17, 1896. The factory is 
supplied with electric power by the Niagara Falls Power 


Calcium Carbide Furnaces of the Acetylene Light, Heat and Power 
Company’s Works at Niagara Falla. 


Company, ава each of the four furnaces now erected is 
designed to consume about 500 н.р., and to manufacture 
about two and a-half tons of calcium carbide per diem. The 
works have only recently been put into regular operation, 
and we understand that the inaugural ceremony was a great 
success, calcium carbide of very satisfactory quality being 
turned out. It is stated that from the data thus far obtained 
it is anticipated by the Company that they will be able to 


manufacture calcium carbide at 23 dollars per ton, in which. 


connection we would refer our readers to the immediately. 
preceding article, where some estimates of the cost of pro- 
duction are summarised. 
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EXPERIMENTAL TESTS ON THE INFLUENCE OF 
THE SHAPE OF THE APPLIED POTENTIAL DIF- 
FERENCE WAVE ON THE IRON LOSSES OF 
TRANSFORMERS.* 


Speakers who have returned their proofs revised are denoted 
by an asterisk. 


DISCUSSION. 


*Prof. FLEMING said that as the authors had made some reference to- 
opinions expressed by him at one time and another, perhaps it might be 
desirable that he should make a few remarks on the Paper, if it were only 
to correct some erroneous opinions attributed to him. He thought that 
the authors had not done quite sufficient justice to the work of Dr. Réagler 
on the subject. A very full and elaborate account of that work was pub: 
lished some six or twelve months ago, in which Dr. Rossler described 
the investigations he made with machines giving E. M. F. curves in 
different forms, in order to settle some of those points which had 
been dealt with in the authors’ Paper. Practically he thought Dr. 
Rössler really covered the whole of the conclusions which the 
authors had arrived at. Dr. Rössler pointed out most distinctly 
that the question of the hysteresis loss in transformers when worked off 
alvernators giving different E. M. F. curves really depended upon the ratio- 
between the R.M.S. value and the E.M.F. curve and the true mean valus.. 
That was really implied in the conclusions that were arrived at by the 
authors. The paragraph in which they summed up the whole of their 
conclusions, pointing out that it depended upon the area of the applied 
P.D. curve, was really only another way of saying the same thing. He- 
had found it convenient to define a term called the “ form factor,” which 
was really the reciprocal of the quantity used by Dr. Rössler, and to define 
the form factor as the ratio between the true mean value of the P.D. curve- 
and the R.M.S. value. They were all aware of the fact a long time 
that the form of the curve had a great deal to do with the power loss in 
transformers, and that, broadly speaking, the curve with the peaked. or 
pointed form gave a less loss than those which had the more rounded or 
square form with the same R.M.S. value. The authors seemed to imply in 
their Paper that they had the idea at one time that the sine curve gave the 
greatest loss. He had no intention of implying that notion, for he knew very 
well that it did not. It was merely the sentence of a letter written to The 
Electrician under the circumstances of thecontroversy then going on in which 
some writers had suggested that machines giving sine curves gave less loss, 
and he pointed out that experiments showed that that was not the case. 
The authors seemed inclined to minimise the value of experiments made- 
with actual machines. They said at the end of their Paper, “ We were 
anxious, however, to experiment on the waves not actually met with in 
practice, since our aim was not so much to find out which alternator now 
on the market was the best, but rather to give some information, if 
possible, which might be a guide in the future design of alternators for: 
use on transformers.” The word “best” was а very large word to use; 
most people would be prepared to admit that there was no best alternator 
outeide the manufacturers' catalogues, but that each one had certain 
advantages of its own. In the selection of machinery for particular pur- 
poses they had to be guided by the end in view, and in order to improve- 
any existing apparatus the first step was to know what the present 
forms were able to achieve. Therefore the obvious direct process 
was to investigate with some care the behaviour of well-known and 
different types of alternators in that respect. That was what Dr. 
Róssler did. He took two machines of a well-known form—Ganz and 
Wechsler machines—and analysed their performances v carefully. 
His (Prof. Fleming’s) own attention waa directed chiefly to the Mordey,. 
Thomson-Houston and Ferranti machine for the same purpose, because 
machinea that had had so much experience and brains put into them 
had not been designed without a great deal of thought, and therefore 
any attempt to improve them must be preceded by a very careful! 
study of what they were able to do. With regard to improving any piece 
of machinery, all good design was really a compromise, and they could not 
have all they wanted ; they must be prepared to give up some things in 
order to get others, and the adaptation of the different portions of the 
design one to another must be governed by the end in view. So it was- 
with regard to the problem before them. It had been well understood 
for а long time that the peaked form of the E.M.F. curve gave the laast 
loss, or a smaller loss, on the transformer than did a curve with a more 
rounded form. Any manufacturer would be prepared to give а machine 
with a curve as sharp as a serpent's tooth, but that would be accompanied 
with certain other great disadvantages, because it would be well understood 
that the secondary drop on the transformers was increased thereby, and 
also that with the increase of the maximum value of the curve a greater: 
atrain was brought upon the insulation. Of two sets of machines on one 
of the London supply stations, one of the machines gave 1,000 volts 
more maximum pressure than another working at the same R.M:S value. 
Although the station voltmeter showed the same value on the machines, 
yet there was an absolute maximum of 1,000 volts more in one than 
in the other under certajn conditions ; there would be no tatal 
advantage gained by purchasing a diminution in the core loss by, 
a greatly increased secondary drop, and at the same time running the- 
risk of breaking down half the cables every time the machine was switched: 
on. From the practical point of view the question of what form should 
be given to the E.M.F. curve must be governed, not only by the question 
of the loss of the transformer, but also by the question of the secondary 
drop, and the insulation difficulties that occurred. His own feeling was. 
that there was not a great deal which cou'd be done in that direction, 
because of those two conflicting results arising from altering so much the 
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E.M.F. curve. They could give it a little more peaked form, and in that 
way diminish the hysteresis loss of the transformer ; but at the same time 
they were bringing themselves into other difficulties. The machine which 
the authors had designed gave them the power of arbitrarily varying the 
form to & much greater degree than was found in actual practice. 
Although it was a common idea that an alternating-current machine 
bad & particular wave form attached to it, that was not the case at all ; it 
depended very largely on the nature of the load the machine was carrying, 
on what the armature reaction in that machine was. But, at any rate, 

it was known perfectly well that the forms which were likely to be useful 
in practice would not vary over very wide limits, and, therefore, there was 
nothing in the mere fact of the discovery that some very unusual or extrava- 
gant form of curve would have certain peculiar difficulties in respect of the 
core loes, because that must be governed by the number of different 
conditions. Looking at it from the point of view of the station engineer, 
they bad to consider not only the questions involved in the form of the 
curve, but also the various other qualities which the alternator must 
His own feeling at the present moment was that there was not a 

great deal to be done in that direction. Something might be done, but at 
the same time, as regarded the diminution of losses in transformers, there 
was a great deal more to be gained by studying the transformer iteelf and 
by improving it than there was to be gained by dealing with the form of 
the E.M.F. curve. А far more important question that presented itself as 
& very practical matter was the discovery of some means for preventing 
that increase in the core loss of transformers that went on at that time. 
The iron could be annealed down to & point at which that loss became a 
decimal, but the difficulty was to keep it there. "With regard to the point 
that the authors had mentioned as to the possibility of building up 
the wave form with a few harmonics, there was no question that 
with regard to forms which were likely to be met with in practice, 
or which were met with in practice, the first three odd harmonics 
were quite sufficient to build up that curve. But at the same 
time it was also perfectly true that the moment they went away 


from forms which were more or less regular, then that was an insufficient 
number to give the required synthesis. It would have been an important 
addition to the Paper if the authors had been able to make some careful 
quantitative measurement in that respect, having groups of widely 


different form factors having, of course, the same R.M.S. value for the 
E. M. F., and then making exact measurements of the hysteresis loss in one 
&nd the same transformer worked off those different P.D. curves, and 
showing whether the form factor was actually proportional to the loss or 
whether it merely increased with it. In some statements concerning the 
increase of core loes in transformers some time ago he ed himself 
against the expression of opinion that it waa precisely proportional to the 
form factor, because at that time he had no means of actually proving it. 
That was a point he looked for in the Paper, but he did not find it set 
out in the manner in which he hoped it would be, and if the authors with 
the appliances at their command were able to settle that point definitely 
he thought they would have added to the knowledge on the subject. 

*Mr. W. G. RHODES said the subject might be attacked from a slightly 
theoretical point of view. As the Paper dealt entirely with transformers 
on open secondary it was permissible to consider the P.D. of the primary 
terminals to be approximately the same as the back E.M.F.  Con- 
sequently, if A was the area of the core and N the number of turns on 
the primary, the P.D. at the primary terminals might be written equal 


toAN 41 , where b is the induction at any instant. If the equation were 


integrated they would obtain the integral of Vdt ANB, where B was 
the maximum value of the induction, the limits being taken as explained 
in the paper by the authors. The integral / V dt was the area of the P.D. 
curve, and representing that by S, the following equation was obtained, 
S=ANB. They knew, partly from theory and partly from previous 
experimental work, that the total losses in the transformer, divided into 
hysteresis logges and eddy currents, were given by 


kn В+ k, (n B), 
the power а varying from 1:4 to 16. They could substitute the value of 


maximum induction in terms of the area of the P.D. curve and get for 
the total iron loss, 


knS^ | k,n? 82 
A Na АЗМ? ' 
which showed that the total iron losses depended simply ч 


n the area of 


the P.D. curve. It also showed that it was not strictly proportional 
to the area ; part of it was proportional to the square of the area and 
to the area raised to the power a (=1° to 1:6). This assumed 


that the frequency was constant. With regard to the problem of 
making those losses as small as possible, although one might have to 
compromise between losses in one way and losses in another way, still 
it was a matter of practical interest to know how the iron losses could be 
reduced to a minimum. There might be particular circumstances con- 
nected with the machine in which it was advisable that the iron losses 
should be very small, and it was well to know exactly what to do in order 
to minimise them. If they had to work at a given virtual P.D. that 
was to be constant, they would have to make the integral of the square 
equal to some constant, and at the same time make the integral V dta 


minimum, or 
SV? dtzC, 


and /У dt-min. 
Theory showed that there was no minimum provided they did not limit 
their maximum P.D. The maximum P.D., of course, was in practice limited 
according to the special circumstances of any particular case: that would fix 
the minimum to which they could possibly work, but there was no absolute 
minimum. They could fix any minimum they liked. 


*Mr. S. EVERSHED said that when he read the Paper a day or two ago- 


he ratber felt with Dr. Fleming that from the point of view of the 
designer of alternators there was practically little to be done in the direc- 
tion indicated by the Paper. It would hardly pay to design machines to 
give any different wave from those which were now in common use, But 
while he came to that conclusion he did not see that it detracted 
in any way from the value of the record of experimental work 
such &s had been brought forward that evening. 'The whole subject 
of alternate current machinery had been so involved in mystery and 
so wrapped up with the sine wave that it was very desirable that experi- 
mental work should be done once for all to clear up some of the mysteries. 


It seemed to him, however, that in dealing with the design of alternating: 


current machinery, they had to think more of the central station engineer ; 


and he would at once ask, “ How many Board of Trade unite per annum. 


am I going to save if I adopt a more efficient wave?" If they took a station 
delivering two or three million unite per annum, they might fairly say 
that if the transformers were banked, they would practically have 
to magnetise all day long the cores of & number of transformers whose 
total capacity would be possibly four million units per annum. 
They might by economical working manage to do with less magnetised 


iron than that, but at the present moment it was quite fair to say that 


that would at least be the amount. If they took the differences given in 
the Paper for the different wave forms, the differences in the iron losses, 
they found that if they were to substitute for the present machines— 
which might be assumed to be giving sine waves more or less—some of the 


machines which gave a better form, they might reckon in practice to save 
10 per cent. of the present iron loss; that was to say, they might save 10, 
The 24 per cent. on 4,000,000: 


per cent. of the 24 per cent. now lost. 
units worked out at exactly 100,000 units, so that it would amount to 


a saving of 10,000 Board of Trade units per annum. But the 2d. or 3d. . 


per unit which those units cost at the works would not be saved if they 
were not produced. All that would be saved would be the coal and a little 
oil and waste and things of that kind. The total saving per unit 
put at ld. and therefore the whole saving would &mount to 
annum. Не doubted very much if there was any central-station engineer 


who would think it worth while to change his machinery to save that ;. 


and he thought that even if anyone was starting a station he would 
hardly consider, in choosing his machinery, whether the machine had 
the most “efficient” form of wave. 
content with the sine wave so long as the machines were otherwise satis- 
factory. 
type of wave mentioned by the authors must have notched armatures, that 


was, they must have iron pole-pieces going by fixed iron poles, and machines - 


of that type were necessarily subjected to a good deal more vibration 


than simple core or coreless dynamos. Those were considerations which. 


would be of far more importance than the actual shape of the wave. He 
thought the authors would agree with him that the shape of the 


eddy current waves should be exactly the same as that of the P.D,. 
waves. That being so he thought they should look for experimental errors, . 


or arithmetical errors, when they found that the eddy current wave was 
not the same. He noticed that the authors spoke throughout of the 


R.M.S. value of current. He did not like that. They had all been во. 


accustomed to speaking of “effective” current and “ effective” E.M.F., 
that he must really enter a little protest against a new phrase. 

*Mr. TREMLETT CARTER disagreed with Mr. Evershed who had 
stated that the form of a wave was not a practical question. He wished: 
that the discussion might be shared partly by American and partly by 


English engineers, as the Americans are taking a very great interest in 


this question, both from the theoretical and practical point of view. In 
fact, it was the practice of American engineers in building so-called sine 


wave alternators which first turned the attention of electrical engineers in - 


England to the matter. At the present time, in America, where alternates 
currents are used for more diverse purposes than they are here, alternator 
builders are making and advertising alternators, giving very different 
types of wave form. They will offer a saw-tooth shape of wave for general 
purposes and a flat-topped wave, curiously enough, for transformer work— 
just the opposite to that which the authors of this Paper recommend, and 
have proved is the best for the purpose—and they will offer a simple sine 
wave alternator practically without harmonics of any sort for very long 
distance transmission. They contend that for long distance transmission 
the absence of harmonics diminishes the line drop. He thought, therefore, 
that this was a very practical question. 
use of different kinds of waveg in transformers should be decided by what 
the transformer is intended to do. А recent Paper read by Mr. Frith 
before the Physical Society of London showed that for arc-lighting 
purposes the arc has the power of modifyin 


but that it has not that power of distorting the wave when it is run off a 
transformer of a lighting circuit. 
we ought to consider what type of wave we are going to send into the 
transformer, and we should use a different type of wave from that which 
we require if we are going to use transformers for general supply or incan- 
descent lighting. He had not had time to study the Paper t 
and was unable at that early stage to criticise it in detail, but he congratu- 
lated the authors both on their development of the subject from the 
engineering point of view and for the ingenuity with which they had 
devised apparatus to obtain their results, and to draw the conclusions 
which were so lucidly brought before the meeting in their Paper. 

"The CHAIRMAN (Prof. Ayrton) said that while the authors were 


engaged on this investigation Dr. Fleming, who had himself made experi- 


ments on the subject, stated as his conclusion, that ''the iron core 


lose in any transformer was greatest on that alternator the E.M.F.. 


curve of which most closely approximated to a sine wave," That was pub- 
lished in June last. It was but fair, therefore, for the authors to sey, to 
themselves, If that is the case, then we may draw a very important con- 


ight be · 
242 per 


He thought he would be quite: 


It was very well known that machines giving the “efficient ” 


He also thought that the 


the shape of the wave во as. 
to make it a flat-topped wave when it is applied directly to the alternator, . 


Consequently, for arc-lighting purposes · 


oroughly, . 
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. elusion—if the sine wave be the worst to use let us use a very flat wave.” 
"He did not think they had brought that out sufficiently in their Paper. 
They all knew what Dr. Fleming had told them, that certain dynamos 
having the same R.M.S. wave of P.D. might have a very much higher 
maximum which might break down the insulation. Therefore let them 
us2 a wave that would not have a high maximum, and they would, accord- 
ing to Dr. Fleming, have an efficient wave. It was as much that as anything 
else that the authors set themselves to try and solve, to try and find out 
by experiment, “ Із it true that a very flat wave, which is a very safe wave, 
is also efficient for transformers? If во, it is the very thing to use.” That 
did not, however, turn out to be the case—it was not good to use, It was 
not a fact that the sine wave stood out as a very bad wave, and 
‘that whether they went up or down, whether they had a dangerous 
or safe wave, they got a more efficient wave. The authors had 
shown that if they went up they no doubt got danger, but they got 
.muoh greater efficiency ; whereas, if they went down and flattened the 
wave, they got less efficiency. The sine wave was neither very 
good nor very bad. Не did not think it could be said that the 
authors had not done full justice to Dr. Rossler’s investigations. 
"These investigations were fully acknowledged in the Paper, but 
to save time the authors had omitted to read their remarks on them. 
It might be said that if they obtained those resulta last year, why were 
they not published at once? He was personally to blame for that, because 
the authors were desirous of publishing their investigations in The 
Electrician &bout the middle cf last year. Had they followed their own 
wishes the Paper would have appeared several months ago, and there 
would have been no question of precedence. He had advised them, 
not knowing what was being done in other places, to offer the Paper 
to the Institution of Electrical Engineers. It was impossible to hold the 
first meeting of the Institution this session because the building was not 
ready, and then followed a long period devoted to the discussion on house 
wiring. With reference to the injector, of course in laboratories, when 
old and young were working together, ideas might come from the older 
to the younger members, but in the present case the idea of the injector 
was absolutely the authors’ own. He agreed with Dr. Fleming that it 
was a valuable and economical instrument for enabling one to get any shape 
of wave. Mr. Taylor had said that condensers were expensive, and it might 
‘be thought that the injector only represented a small fraction of the whole 
cost, and that a large sum must be spent in buying condensers ; but it was 
pointed out in the Paper that the greatest change in the wave was 
produced by the use of the very smallest capacity. The great value 
of the arrangement was that it enabled one to make a wave exactly in the 
way one drew a person's face. They did not have a number of harmonics 
and wobble about when they wanted to draw the forehead—-the forehead was 
drawn. The same thing applied to the mouth, nose and chin. By com- 
bining machines, pulleys and cords, combining a series of harmonics, they 
might try to get a certain result by wobbling all the time, but that was not 
the best way, because every part of the wave was influenced by the remainder. 
He congratulated the authors on the success of their instrument and in their 
. application of it to the examination of the iron losses in transformers. 
*Mr. J. MARK BARR, in reply, said that Prof. Ayrton had so very 
admirably replied to Dr. Fleming criticism that he felt that there was 
not much for him to say. The illustration with reference to the drawing 
of a face as a Fourier function, he thought utterly disposed of the idea of 
easily combining the harmonics as being better than using the injector. 
As the authors had said in the Paper, when they have a smooth fundamental, 
if they wish a piece taken out of it they take it out directly ; not destroy- 
ing that fundamental first, and then dealing anew with a large number of 
complicated elements. As Prof. Ayrton had pointed out, that was a great 
advantage. Prof. Ayrton had also very well disposed of other things that 
Dr. Fleming had said, and he could hardly do more than merely thank him. 
There was one thing more that he would like to say. The authors had laid 
no emphasis on the fact that they wished absolutely to avoid trying any 
wave produced by a dynamo in practice. He simply felt that heretofore 
when anyone had experimented on the effect of different wave shapes, and, 
therefore, had used machines in practice, he had been beset with this 
difficulty and danger, that for the same effective value of volts or R.M.S. 
value, he did not get much difference in the shapes of the waves or in the area. 
The authors noticed, among hundreds of people interested in the sub- 
ject, that the results with different wave forms of practice did not differ 
much, and therefore a great danger came in when such differences were 
found. Oneasks, Are not these differences due less to the variations in wave 
shapes than to experimental difficulties and errors? So the authors said 
they would supplement the known tests by experiments made with waves 
exaggerated. Then, if, as a wave was more and more peaked better resulta 
were obtained, and, on the other hand, if, as the waves were made flatter 
.and flatter a higher iron loss was obtained, the published results were 
-correct, and also their results were correct. In order to establish the 
validity of a law one should take advantage of the relations of the more 
marked effects, and deal with quantities differing by values as large as can 
be obtained. He thought he had disposed, then, of one great danger in 
the statements made at the conclusion of the experiments of Dr. Róssler 
and others. In every case, especially in one of the theoretical cases, the 
waves they used did not differ enough in shape, and when they differed 
enough in shape they did not differ enough in area. That was the great 
point. Dr. Fleming, in speaking of the injector, said it was wrong to 
regard a dynamo as having a given wave form attached to it. That was 
hardly so, because although in a machine with a sine wave, the form of the 
P.D. changed with the load, it was not a very radical change. The wave 
form is rather a rigid thing, and with one dynamo it was very hard to get 
a number of wave shapes differing enough in contour and area for a given 
effective voltage. One must have some definite method of absolutely cut- 
ting a piece out of the wave if one wanted to change it very much. 
Mr. C. P. TAYLOR, in reply, after thanking the speakers for the kind 
manner in which they had criticised the Paper, said that Dr. Fleming had 


stated that practically the condition of the effect of the wave form on the iron 
losses in a transformer was a very small one in the question of central 
station economy. That might be so, but he thought it must be an advan- 
tage to know that condition, and, indeed, all the conditions, more 
accurately in order to decide how to design a central station, and in order 
to obtain the maximum efficiency of distribution. He did not agree with 
Mr. Rhodes that the eddy current losses varied with the square of the 
maximum induction ; he thought it varied with the square of the effective 
P.D. They considered that their experiments showed that, and, if the 
eddy currents did act like a secondary, it was evident that it did not depend 
on the maximum induction at all. It was also shown in Dr. Rossler’s 
Paper that the eddy currents did not depend on the maximum induction, 


2 
but on the mean value of ) i. e., on the square of the effective P.D. 


He regretted that, owing to want of time, he had not mentioned Dr. 
Róssler's work in reading the paper; they had found it very interesting, 
and had made several notes on it, which appeared at the end of their 
communication. 

The CHAIRMAN proposed that they should accord a hearty vote of 
thanks to the authors for the very interesting communication to which 
they had listened, and this was carried unanimously. 


NOTES ON SOME AMERICAN ALTERNATING- 
CURRENT MACHINERY.* `` 


(Continued from page 22. 


GENERATORS AND SYNCHRONOUS MOTORS. 


Although the alternating current and alternating-current systems 
have opened an extensive and important field of application, and 
notwithstanding the difficulties which may be surmounted by their 
employment in the long-distance transmission of power and light, 
made possible by the use of high potentials, there still remains an 
important commercial field in which, were it impossible to trans- 
form to direct currents, their x phu would be considerably 
reduced, and the development which they have at present attained 
could not possibly have taken place. The necessity for having 
direct currents is to be met on every hand, and it is by means of 
the rotary transformer that this necessity has been supplied. 


Rotary Transformers.—This very important class of electrical 
machinery, invented some years ago by Mr. Bradley, permite of the 
use of alternating-currents transmitted through very long distances 
and at high potentials, and with a consequent small loss, to be 
transformed into direct currents at the place of consumption, so 
that they may be utilised in their various applications, as for street 
railway propulsion, electrolytic purposes and numerous chemical 
processes. Any continuous-current machine can be made a rotary 
transformer of any polyphase type by tapping the armature at the 
desired number of equidistant points, and connecting these points 
to independent collector rings. Obviously, the frequency of the 
alternating currents must be directly proportional to the speed of 
the machine and the number of pairs of poles. As an instance 
may be mentioned the Portland and the Lowell transformers, both 
of which are used for street railway work. They are built fora 
55J-volt continuous current. Two-phase rotary transformers are 
employed by the Pittsburg Reduction Company at Niagara Falls. 
Two-phase currents at a difference of potential of 2,000 volts are 

enerated at the power-house at Niagara and transmitted a short 
distance to the power-house of the Pittsburg Reduction Company, 
where the potential is reduced to 110 volte alternating by means 
of stationary transformers of the air-blast type. This two-phase 


current supplies the rotary transformer, and the continuous current 


taken from its commutator side has a potential of 110 x ,/2— 105 
volte. "These rotary transformers are each of 400 kilowatts capacity, 
have 20 poles, and run at 150 revolutions per minute ; that is, at 
25 cycles per second. The Portland three-phase transformers are 
each of kilowatts capacity, have eight poles, and run at 500 
revolutions per minute. Both types are simply continuous-current 
machines, having their armatures tapped at three equidistant 
points for the three-phase transformer and at four equidistant 
points for the two-phase transformer. The ratio between the 


‚1 
continuous and the three-phase voltage is 1: Jg or 1: 0'577, and 


1 
between the continuous and the two-phase 1 : J2 or 1:07708. 


The transformers are made self-exciting. In starting a rotary 
transformer, or, in fact, any synchronous motor, it has at first no 
field excitation. The field is thrown on after synchronism is 
attained, the armature currents furnishing in the meantime 
sufficient reaction to give the necessary starting torque. Even 


* Abstract from the Electrical World of New York. We are indebted 
to our New York contemporary for the blocks illustrating this article, 
which gives a useful insight into American methods, 
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with the same load, by varying the field excitation, the current 
received by the synchronous motor or rotary transformer can be 
tly varied, since either is capable of producing a leading or 
fogging current in the lines. A leading current increases the 
magnetisation of the generator, and tends to demagnetise the trans- 
former, while a lagging current tends to demagnetise the generator 
and increase the magnetisation of the transformer. If the trans- 
formers have sufficient compounding so as to have always a higher 
counter Е М.Е. than the impressed, the current in the line will 
lead, and consequently increase the magnetisation of the generators. 
This feature offers a means of compounding the generators with 
the armature reaction without series-field. Figa. 19 and 20 show 
how the connections are taken from the armatures of the three- 
phase and two-phase rotary transformers. 
Alternating-Ourrent Systems.—Two standard alternating-current 
systems have been adopted by the General Electric Company, viz. : 
e three-phase and the monocyclic. It is only in special cases 
that the two-phase system is employed. The three-phase system 
is used in places where power is to be transmitted at very high 


Fics. 19 and 20. 


potentials and for long distances, and chiefly supplied to motors. 
One very important advantage of the three-phase system over the 
single-plase is that the saving in copper is about 25 per cent. All 
of the standard three-phasers are built for 60 cycles. Generators 
which are wound for the line potential are preferably used when 
the line is not long, and then in connection with step-up trans- 
formers. The standard three-phasers are at present being wound 
for 1,150, 2,300, and 3,450 volts. Higher voltage machines are 
used iu special cases. In stepping up or in distributing three- 
phase power, two or three transformers may be used. If two are 
used they are connected in series across the mains, so as to have a 
main at each aide of each transformer, as indicated in Fig. 21. 

Three transformers ought preferably to be used, so that if one 
should be damaged by lightning or other cause, the plant need not 
be shut down, but can be operated on the remaining two. 

On the three-phase system, synchronous as well as induction 
motors can be operated. The synchronous motors are practically 
always self-starting, but start with moderate torque, and with a 
current of about two or three times that required at full load. 
When in synchronism they run at constant speed, being always in 
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perfect synchronism witl. the generator. They have no idle 
currents, and consequently do not load up the generators and line 
unnecessarily. Since the generators and synchronous motors are 
identical in sizes from 50 kilowatts to 1,000 kilowatts, the standard 
generators are used as synchronous motors. 

Induction Motors.—' The induction motors start with any desired 
torque for which they are designed. The standard make have about 
DO per cent. greater starting torque than the full load running torque. 
The current required in starting is the same as that when running 
with the same torque, consequently if a motor is designed with a 50 
per cent. greater starting torque than running torque, the starting 
current is 50 per cent. greater than the running current. These 
motors are designed with and without external resistance in the 
secondary induced member ; that is, in the revolving armature. The 
advantage of this resistance is obvious, since the starting torque, 
the drop in speed, and efficiency are dependent thereon. If the 


motor is designed with no special starting resistance, but with such 
10155 armature resistance as to give twice the starting torque of the 
full load running torque, the efficiency will be low and the drop in 
speed considerable. If the motor be designed with a special 
resistance in the armature that may be cut out when the motor is 
running, we have in starting the advantages just mentioned ; that 
is, we have a motor giving any desired starting torque, with the 
same amount of current correspondiug to this torque, and further, 
a motor that is very efficient and which will show a very small 
drop in speed when running under variable load. The exciting 
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current of these motors, that is, the current taken when the motor 
is running light, is between 20 per cent. and 30 per cent. of the 
full load current, but since the power factor when running light is 
very small, as, for instance, from 10 to 15 per cent., this current 
represents scarcely any power. 

The induction motors are designed with an exceedingly simple 
field and armature winding. The slots are open, so as to have as 
small self-induction as possible, and the coils, which are machine 
wound, are put in the slots after being insulated. The great 
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advantage in the use of induction motors is the absence of any 
movable contacts, either in armature or field. Consequently these 
motors can advantageously be used in places where, due to fire 
insurance restrictions, no continuous-current motor or alternating- 
current motor with collector rings would be allowed, on account of 
the danger due to sparking. | 

We give in Figs. 22, 23 and 24 complete curves showing the 
behaviour of some of these motors, the power factor, apparent 
efficiency and the current input. One of these curves is for a 
20-H. P. 25-cycle motor, the other for a 75-H. . 60-cycle motor, and 
the third of a 5-H. r. 60-cycle motor. D 

By looking at the curves of the 25-cycle motor, 16 will be scen 
that the maximum efficiency of this motor is 86 per cent., the 
maximum power factor which is reached rather near to the full load 
point, 92 per cent., and the maximum apparent efficiency is as high 
as 78˙5 per cent. At full load, that is at 20 H. r., the efficiency із 
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86 per cent., the power factor 91°51 per ceht., and the apparent 
efficiency 78°5 per cent. The power factor running light is 
extremely low, being only 18 per cent., which shows that а very 
small part of the current consumed while running light represents 
energy. The drop in speed at full load is 45 per cent. The 
maximum output of this motor is 40 H.P., or 100 н.р. more than the 
full load power. The starting torque of this motor is about 100 
per cent. greater than the full load torque. | | 
Fig. 23 gives the data concerning the 75-H.p. 60-cycle induction 
motor. The maximum apparent efficiency of this motor is reached 
at full load and is as high as 76 per cent. The maximum efficiency 
is 91 per cent., and the maximum power factor 84 per cent. At 
full load the power factor is 83 per cent., the efficiency 91 per cent., 
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and the apparent efficiency, as stated above, 76 per cent. . The 
drop in speed is only 3 per cent. The power factor running light 
is only 14 per cent. The starting torque of this motor is 80 per 
cent. more than full load torque. . 

Fig. 24 gives the data pertaining to a 60-cycle motor. The 
curves show that this motor for its size is as near perfection as can 
be expected. At full load the efficiency is as high as 85 per cent., 
and at three-quarter load as high as 86 per cent. The power factor 
at full load is 85 per cent. and at 6:6 н.р. a maximum of 86:5 per 
cent. The apparent efficiency із as high as 72:5 per cont. over a 
very wide range of power. The starting torque is 60 per cent. 
greater than the full load torque. The drop in speed at full load 
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The most important features to be considered in an induction 
motor are the efliciency, power factor, apparent efficiency, the cur- 
rent taken by the motor when running light, the starting current, 
the starting torquo and the variation in speed under a variable 
load. The efficiency of the motor depends upon the amount of 
¢>pper and iron used in its construction, upon the current used and 
the friction loss, since the various losses consist of the C? R loss, the 
hysteresis loss and loss due to friction. It is the ratio between the 
watts utilized by the motor and the watts supplied. The power- 
factor, which is the ratio betwcen the energy current and total 
current supplied, depends therefore upon the amount of magnet- 
ising current in the motor, and is consequently lower, the larger 
the length of the air gap, the larger the density in the gap and in 
the iron, and is expressed as the ratio between the watts input and 
the total volt-amperes input. | 


The apparent efficiency i$ the product of the efficiency and the 
power factor, and is consequently the ratio between the total output 
and the total volt-amperes input. The induction motor when run- 
ning light consumes a certain amount of current, part of which is 
wattless and part of which represents energy. The wattless current 
is the current magnetising the motor, so as to produce the same 
counter E.M.F. as the impressed. The energy current is the 
current consumed by Foucault currents and hysteresis and the cur- 
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rent necessary to drive the motor in its own bearings, that is, the 
energy current is partly a hysteretic current and partly a current 
consumed by friction losses. | 

The magnetising current is 90 deg. behind the E. M. F., and does 
not represent any energy, consequently, although considerable our- 
rent is consumed when the motor is running light since most of it is 
the magnetising current, this current cannot be considered as 
representing any actual power taken from the generator. 


Lights.—Lights can be operated from the three-phase system, 
either from a single transformer placed in one leg only, in case the 
number of lights to be carried is small compared with the total out- 
put of the generator, or from all three legs if the amount of lighting 
to be done is large. 

Figs. 25 to 28 show some of the different methods of connecting 
transformers in the three-phase system in order to obtain different 
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voltages. It із found that with the same transformer the potential 


at the terminals of the secondary may vary considerably, depending 
upon the connections of the primaries and secondaries. In Fig. 25 
with the primaries and secondaries A connected, the ratio of 
transformation of primary and secondary is the same as the ratio 
of transformation of the transformers, so that for instance, if the 
transformers have the ratio 10 : 1, and the primary potential 
between tho lines is 1,000 volts, the potential nt the secondary 
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between each of the three legs is 100 volts. If the primaries are A 
connected and the secondaries Y connected, as in Fig. 20, the 
potential between the three secondary lines will be 173 volts, or 


100x 4/3. If the primaries are Y connected and the secondaries A 
connected, (Fig 27) the potential between each of the secondary 


or 58 volts. The most economical system of 


mains will be 4 
x 
distributing lights from the three-phase secondaries is by the use 
of the common connection ; that is, by having the secondaries 
connected in the Y manner. And finally, if the primaries and 
secondaries are Y connected (Fig 28) the voltages are transformed 
in the ratio of transformation of the transformers. Each trans- 


former is then subjocted to a lower voltage than that of the main, 
the ratio being 1 : /. 

Monocyclic System.—This system is used where most of the 
power generated is to be utilized for lighting purposes, since in 
this system no unbalancing can occur. The mono^yclic system takes 
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a trifle more copper than the straight single-phase system, as the 
monocyclic mains have to be calculated in the same manner as the 
single-phase mains and the teaser wire added, but since this system 
requires but two mains to those places where lights only are located, 
and the third teaser conductor to places only where motors are to 
be operated, the question of copper in the line of the monocyclic 
system can be treated in the same way as in the straight single- 
phase system. The monccyclic system does, however, not 
necessarily include the monocyclic generator. Its main feature 
lies in the establishing of a displaced voltage which is used in 
starting and running motors. This displaced E.M.F. need not 
necessarily be derived from the generator, but can be supplied from 
apy part of the system of distribution. Consequently if power is 
required at great distances from the generator, two maius only are 
run to those points, and by other means the displaced E.M. Е. is 
established. 


i a 


This may be accomplished, for instance, by a three-phase induc- 
tion motor running single-phase. Although this motor is running 
single-phase, due to the interaction between its impressed and 
counter E. M.F., it will be found that at the terminals there exist 
E.M.F.'s of an approximate three-phase relation. One of these 
E.M.F.'s is that due to the main, the others being due to the 
resultants of the main and the out-of-phase E. M.F. established by 
the motor. 

If leads are brought from this second terminal of the induction 
motor to other motors, as shown in Figa. 29 and 30, these motors 
will not only run up to full speed, but will start practically with 
any desired torque. 

The action between the first motor and the others will be 
practically the same as if this third phase was supplied Trom a 
monocyclic generator or a special teaser winding. То go into а 
scientific explanation of this feature is outside the scope of this 
article, but we may briefly explain it by stating that since the field 
of the three-phase induction motor is supplied with a single-phase 
current, the three windings on the armature successively cut the 
inagnetic field generated by the single-phase current, aud conse- 
quently in the armature is induced a three-phase E.M.F. and 
current. This counter E. M. F. of the armature consequently 
induces a three-phase E. M. F. in the field. The interaction 
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between this induced three-phase and impressed single-phase 


gives an E.M.F. of practically a three-phase relation at the field 


terminals. | 
The output of induction motors, when used on the monocyclic 
system, is about the same as when used on the three-phase system. 
The current required at light load, the efficiency, the power factor 
and the apparent efficiencies are practically of the same magnitudes. 
Fig. 31 shows how the transformers supplying power to induction 
motors operated on the monocyclic system are connected. It is 
seen that the primaries of the two transformers are connected in 
series, and secondaries are connected in a reversed relation to each 
other. The teaser wire is brought over to the connection between 
the two transformer primaries and the two mains to the outside of 
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the two transformers. In the secondary circuit the wire coming 
from the common connection of the two transformers is practically 
the return wire for the other two, and consequently carries consider- 
ably more current than those—in fact, about twice as much. 

In the primaries leading to the induction motor the currents vary 
considerably, depending upon the load of the induction motor and 
the condition of the external circuit. It is better not to oporate 
motors from the transformers carrying lights, since the drop in the 
transformer will vary due to the variation of load on the motor. 


Кто. 32. 


If the power is supplied through a secondary network—that is, if 
the entire power is distributed from, say, one or two large trans- 
formers—motors might be operated from these secondary mains. 
To do this the connections shown in Fig. 32 should be used. 


(To be continued.) 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
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(To-day) FRIDAY, May 29th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
4 p.m. Special General Meeting of Members only at the 
Offices of the [nstitution, 28, Victoria-street, S.W., to 
consider alterations in the Articles of Association of the 
Institution. 
SATURDAY, May 30th. 
INSTITUTION OF JUNIOR ENGINEERS. 
10:30 a.m. Visit to the Fowler - Waring Cables Works, North 
Woolwich. 
MONDAY, June 1st. 
SOCIETY OF ENGINEERS. 
7:30 p.m. Ordinary Meeting at the Royal United Service 
Iustitution, Whitehall. 
SocIETY OF CHEMICAL INDUSTRY. 
„ 8 p.m. Meeting at Burlington House. Paper to be read : 
The Electro-Deposition of Zinc," by Sherard Cowper- 


Coles. 
TUESDAY, June 2nd. 
INSTITUTION OF CiviL ENGINEERS. 
8 p.m. Annual General Meeting of Corporate Members 


only, to receive the Report of the Council ара to elect 
the Council and Auditors for the ensuing year. 
FRIDAY, June 5th. 
Roya IxNsriTUTION. 
9 pain. Evening Discourse: “ Electric and Magnetic Res:areh 
at Low Temperatures,” by Prof. J. A, Fleming. 
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EVOLUTION IN ENGINEERING. 


In his recent “ James Forrest" lecture, Prof. А. B. Үү, 
Kennepy suggested that there is something in relation to 
things inorganic which closely resembles the position of 
natural selection in the organic world,” and proposed the 
* working out of a theory of evolution in relation to engineer- 
ing progress." Such a theory, fully developed, might fill a 
ponderous tome, and the space which can be devoted to it in 
a leading article is altogether inadequate; but we propose to 
draw attention to some of its more salient features. In the 
form suggested by Prof. Kennepy, the relation of engineering 
evolution to organic evolution is merely a parallel or analogy. 
He sees in the development of machinery and engineering 
arts something akin to the forces of natural selection and of 
the struggle for existence which mould and fashion the world 
of organic species. But to us it appears that in the science 
of engineering evolution there is more than this. It 
was far more than a mere parallel between the laws of 
human society and the laws of all organic life that Mr. 
Hersert Spencer drew in his Sociology; it was а 
discovery of their identity—of the inclusion of the lesser 
within the greater. Social evolution exhibits not parallel 
but identical laws with biologic evolution, because human 
society is one of many organic species, and its customs are but 
the habits of one particular form of life. Now, the develop- 
ment of the engineering arts marks the progress of one 
department of social need, in human life, together with the 
manner in which the need, from time to time, has been more 
or less completely satisfied. Engineering, therefore, is but a 
branch of sociology and consequently of biology; it is the 
science of one set of habits, of one form of living organism. 
Accordingly, it should not surprise us when we find that the 
laws of evolution which operate over the entire universe of 
bioplasm also operate in engineering. To properly understand 
that this is so we have only to transfer our thoughts from the 
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human species to some lower form of life, such as the ant or 
the beaver. Antic or beaver engineering is admitted without 
hesitation to be the legitimate study of the biologist. And, 
though transcendently higher in its achievements, the purpose 
of human engineering does not differ, in its relation to the 
species which carries it on, from that of the interesting 
operations of the beaver or the ant. 

Before attempting to discuss in detail some of the instances 
where the laws of organic life are discernible in engineering, 
we may direct attention to some of the popular errors regard- 
ing those laws themselves. To the man in the street evolution 
means only two things: the survival of the fittest, in the sense 
of the best, and the descent of mankind—from monkeys. 
Science, we need scarcely say, knows nothing of either of these 
two extraordinary ideas. Confusion between fittest and 
сс best,” as regards evolution, is very common, even among 
educated people, and Prof. HuxrEv was at great pains to make 
clear the distinction between them. If, as has been predicted, 
the future has in store an earth inhabited only by gigantic 
land-crabs, it would scarcely be flattering to then extinct 
humanity to call this species the best, though it undeniably 
would be the fittest for the occasion. Nor in the Reign ot 
Terror or in the Indian Mutiny were the murderous outlaws 
the best, though indisputably they had better adapted them- 
selves to their environment at the moment than the unhappy 
people whom they butchered. The fittest is often the worst, 
and it will always be so in a decadent environment. Nor is 
the distinction between best and ‘fittest’ any less neces- 
sary when we look for evolution in engineering. Speaking of 
engineering productions, Prof. Kennepy said: ‘‘ There is also 
among them ä survival of the fittest, and the laws which 
determine what is the fittest at any time and how the stan- 
dard of fitness alters as time goes on are probably capable of 
fairly exact statement.” As instancing one particular example 
of adaptation, these remarks are scientifically correct ; but if 
we were to interpret them to mean that among any class of 
engineering products—say, boilers, dynamos or engines— 
there was a tendency for the best to survive, the facts would 
often be against us. Where Ignorance is the chief customer, 
16 is folly for the manufacturer to be wise. At а time when 
prejudice controls the market salesmen naturally push their 
most successful wares, even though these may be intrinsically 
inferior in quality. Moreover, copious advertising and large 
capital interests will often give to an inferior article an addi- 
tional impetus that will enable it to win the race with better 
goods. In such a case it is the fittest, but certainly not the 
best, that survives. 

Another element which reduces engineering work from the 
ideal best to the sordid level of the commercially fittest is the 
influence that competition exerts upon manufacturing pro- 
cesses. Take as an example the selection of an engine. 
Ideally, that engine should be designed in all its details to be 
best adapted to do the work for which it will be employed. 
Practically, in the majority of cases, it is chosen from a 
number of stock sizes and patterns duly set forth in the 
makers’ catalogues. And, in order that prime cost and the 
cost of repairs may be reduced to a minimum, all these stock 
pieces. of machinery are so increasingly being made with 
interchangeable parts, by template, gauge and jig, and the 
details are machine-finished so accurately before being sent to 
the fitting shop, that the survival of the fittest in this instance 
threatens the complete extinction of the fitter. This practice 
is more to be regretted in some branches of mechanical 
engineering than in others. In the manufacture of hydraulic 
turbines, for example, it has largely been adopted in America, 
and the fashion is unfortunately being followed by turbine 


makers in this country; yet, of all forms of engines, water 
motors most require to be specially constructed to suit each 
individual works. 

This compulsion to build only standard sizes and patterns 
of machinery, which in certain circumstances the struggle 
for existence has wrought in manufacturers, is also con- 
tinuously modified by a process of natural selection, which 
brings about an adaptation of the standard patterns to the 
most common requirements, and produces in them, from time 
to time, such changes as are necessary on account of gradual 
variations in the demand. Thus old types vanish and new 
ones appear. And thus, too, unless they keep pace with the 
times, old firms vanish and new ones spring into existence. 
Not an insignificant illustration of this fact is shown by the 
rapid growth in modern times of steam engineering firms 
who have adapted themselves to the novel requirements of 
the electric supply industry. Older firms apparently were 
prejudiced with the old-fashioned notions of steam practice ; 
and believing with foolish fondness that the electrical 
industry would have to follow along the old lines, they lot 
the chance slip between their fingers. And precisely as this 
has happened in the electric supply industry, so does it 
promise to occur in regard to electric traction. . Unless steam 
engine builders are prepared to supply engines which are 
electrically best, t. e., fittest for the purpose of an electric 
traction station, the manufacture of such engines will drop 
out of their hands. But, after all, it requires no theory of 
evolution nor science of biology to teach us that. 

From the relation of the detailed laws of organic evolution 
to the success or failure of any given branch of engineering 
work, let us turn to consider the science of engineering in its 
relation to the most general law of evolution, whether social, 
organic or cosmic, that has yet been formulated. We refer to 
the principle which HERBERT Spencer has described as being 
embodied in “a progress from a state of undifferentiated 
homogeneity to a state of highly differentiated heterogeneity.” 
Whether we consider the evolution of stellar and solar 
systems, of organic species or of social communities, we 
find that the progress is the one indicated in the law just 
enunciated—one of change from simplicity of structure to 
highly complex structure; and we find the same when we 
turn either to engineering as a whole or to any one or other 
of its manifold branches. In а leading article which we pub- 
lished in our issue of July 18, 1894, we directed attention to 
the manner in which this generalised law is exhibited in the 
evolution of machinery. We showed that, contrary to the 
popular view of the matter, machinery does not tend to develop 
into more and more simple forms, buf rather into forms of . 
higher complexity. As an illustration, we cited the engines 
of an ocean-going steamer. In the earliest steamers the 
machinery was of a simple kind, and the number of working 
parts was smaller than in a first-class liner of to-day. While 
there is always in machinery a tendency to simplicity of 
function of each separate detail, . e., while the tendency is to 
reduce the number of duties of each element of the machine 
as much as possible—there is a corresponding tendency to 
multiply the number of parts. 

In this broadest aspect of the subject it would have been 
possible for Prof. Kennzpy to have discovered а further 
relation between physical experiment and engineering, and 
thus for him to have combined the subject upon which he had 
desired to speak with that on which he did speak. For, from 
the progress of physical science which has been a direct 
consequence of experimental investigation, engineering has 
received some of her richest accessions of territory. Or, to 
put the matter more into the language of evolution, it has 
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been the impetus afforded by experimental research that has 
produced the larger part of the evolution of engineering 
from “a state of undifferentiated homogeneity to a state 
of highly differentiated heterogeneity." We will cite a 
few illustrations in support of this. Through physical 
research on the properties of steam and on the manufacture 
and strength of iron and steel, engineering has acquired her 
departments of steam engineering and railroading ; the 
experiments on and with primary batteries added telegraphy ; 
the researches of Henry and of Iarapay contributed the possi- 
bilities of telephony and heavy electrical engineering ; later 
. researches of modern physicists and engineers have enlarged 
the sphere of engineering by the departments of electric 
traction, polyphase transmission, electro chemistry, &c. In 
all these instances, and in an immense number which we 
have not space to cite, the progress of engineering has been 
assisted by experimental research, and that progress in each 
and every case has been one of evolution along the lines 
indicated by the great general law already enunciated. 


THE MAXIMUM EFFICIENCY OF TRANSFORMERS. 
BY BERNARD P. SCATTERGOOD, M.A., OXON. 


In designing a transformer to fit a particular load-curve, it 
is obviously desirable so to arrange matters that the mean 
efficiency of the transformer, when averaged over a whole 
day’s output, is as high as possible. The point, however, at 
which the efficiency of the transformer ought to be a maxi- 
mum, will vary with the form of the load-curve. In sub- 
station transformers, for instance, which are switched on and 
off the circuit to suit the load on the mains, and are worked 
at as nearly full load as possible, the efficiency should clearly, 
for economical working, be à maximum at or near full load. 
On the other hand, in house transformers, where for a great 
part of the day the load is very small, it will pay the central 
station to have the maximum efficiency occurring at half- 
load, or even less. In all cases a transformer should be so 
designed as to give its maximum efficiency at or near that 
load which will give the greatest economy in working, when 
the nature of the variations of load is taken into considera- 
tion. The simple results which are worked out below are not, 
perhaps, very generally known, and will be found useful. 
Their application would, for instance, prevent the possibility 
of such an anomaly as a transformer whose maximum effi- 
ciency occurs at a load which is beyond the safe carrying 
capacity of the wire with which it is wound. | 

The problem is, to determine the conditions of maximum 
efficiency in a transformer. Now, іп а transformer the total 
losses are made up of the losses in the iron core (hysteresis 
and eddies) which may be considered, to a first approximation, 
as constant at all loads,—and of the copper losses, which vary 
as the square of the current in the secondary, unless the 
power-factor of the transformer be very small. In this latter 
case the effect of the magnetising current in increasing the 
copper losses in the primary coils will have to be allowed for. 
In dealing, however, with a closed-iron circuit transformer of 
good design, in which the magnetic leakage is small and the 
power factor large, the above statement is practically correct. 
Writing w for the iron losses in watts, p C? for the copper 
losses when a current C is passing though the secondary, and 
E for the secondary terminal voltage under the same condi- 
tions, we have as the expression for the efficiency at a 
secondary output of E C watts, 

К ЕС 
w+ рО + 19 С 


It is easily seen that р in the above equation is equal to 
riC +r, where му, r, are the hot resistances of the primary 
and secondary windings respectively, and is the conversion 
ratio of the transformer. ‘The “conversion ratio“ I define as 
the number which expresses the ratio between the secondary 
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and the primary terminal voltages, at a given load. The 
„constant p ів thus really a function of the resistances of the 
primary and secondary windings, and of the secondary terminal 
pressure of the transformer. Of course, strictly speaking, 
т) and r, are themselves functions of the current C, since 
the resistance varies with the temperature of the wires, and 
therefore with the current; but it will not introduce a serious 
error if the temperatures of the windings are estimated amd 
the resistances 1 and 7, are calculated on this basis and 
treated as constant. We may also neglect the drop in E. M. F., 
and take E as being equal to the open circuit voltage of the 
transformer, and therefore a constant. In this case p will also 
be a constant. This, again, will not introduce a serious error, 
especially as the lessened values of p and E, when the drop 
in E. M. F. is taken into account, tend to cancel each other; 
but if it is thought necessary, both in this case and in that of 
the resistances, after a first approximate determination has 
been made of the value of C which will make з a maximum, 
the value of C thus obtained may be used to determine more. 
accurately the values of ri, r, E and p, and by the substitution 
of these corrected figures a more exact evaluation of C may 
be obtained by the method of successive approximations. It 
wil be found, however, that in practice this is a quite 
unnecessary refinement. 

In the expression, then, for the efficiency given above, we 
have w, p, and E constants, the only variable being the 
current C. То find the value of C which makes the efficiency 
& maximum, we differentiate with respect to C, and equate 
the resultant expression to zero. We thus obtain— 


1 dy _ 1 20 EC 
Баст vEpOREQ tp CFE OS! 
he WO б 
(e+p C+E С)? | 


Thus, for the efficiency to be a maximum it is necessary апа 
sufficient that г = pC?=0, 
or w= pC? 
That is to say, the condition for maximum efficiency ts, that the 
copper losses should be equal to the tron losses. 

Making w-pC* in the expression for the efficiency given 
above, we obtain as the-value of the maximum efficiency— 


7 ЖО. M EC 
Imax. 9 p С? n ЕС 
CN C 
E +2рО' 
С being determined by the equation 
5 C = io 
or C=,/ £ 
р 
Непсе 2 


max. E + 9 Jp 105 
As an example, take the following case of an actual trans- 
former: 
Iron loss on open circuit = w = 140 watts. 
Primary resistance, hot =1:75 ohms. 
Secondary resistance, hot = 0:006 ohms. 
Ratio of conversion, from 2,000 to 102 volts at no 
lod- .l.. 
19:61 
Hence p=0:01055, and the load at which maximum 
efficiency is reached is— 
= 140 
: М 140; 
Also the efficiency at this load is 
Е 109 
102 x 2 7140 x 0:01055 
_ 102 
104438 
To show the small error which is introduced by taking in 
the above formule the open circuit value of the voltage, 


= ,/18270 = 115 amperes, nearly. 


?] max 


= 97:67 per cent. 
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instead of the value as affected by the drop, we will work out 
the drop and make the calculation of the efficiency afresh. 
We find, then, that the drop in E. M. F. due to the secondary 
resistance is 
115 x 0:006 = 0:69 volts, 
while that due to the primary resistance is 
„7 
115 „ 175 _ 6.598 volts. 
1961 19:61 
Thus the total copper drop = 1:218 volts. There remains the 
drop due to magnetic leakage. This must be estimated 
by а comparison of the behaviour of similar types of trans- 
formers. In the one we are considering, 0:4 or 0:5 volts 
would be a fair estimate; we get then for the total drop at 115 


96° 


THE AMAZON CABLE EXPEDITION. 


Some particulars of the System nof telegraph cables which has 
recently been completed by Messrs. Siemens Bros. and Co. in 
the Amazon River and its tributaries were given in our issue 
of March 20th (Vol. XXXVI., p. 681), and in our last issue we 
gave some account of Mr. Alexander Siemens' recent lecture 
on the subject. "Through the kindness of Mr. Siemens we are 
now enabled to publish a reproduction of the curves of tem- 
perature readings which were taken during the expedition 
when the cables were laid. The upper of the two full-line 
curves gives the maximum, and the lower of these the 
minimum temperature of the air, while the dotted line gives 
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Temperature Readings taken during the Amazon Cable-Laying Expedition (1895-6). 


amperes 1:218 + 0-5, or say 1:7 volts. E then becomes 102 — 1:7 
or 100:8 volts, and a recalculation of the maximum efficiency 
with this correction gives us 

00:8 

100°3+2 4/140 x 001055 

= 97°68 per cent. 
or practically the same value as that obtained when the open- 
circuit value was taken, the drop being neglected. If we 
substitute in this last equation the corrected value of p, that, 
namely, corresponding to a secondary terminal pressure of 
100:8 instead of 102 volts—that is, if we substitute 0:0104 for 
0-01055—the value of mas. works out to 97:65, which is still 


nearer to the figure obtained by the approximate formula given 
above. 


These very simple formule, then, namely, C = № w and 
р 


1] max 


Е 
"аах = yero 7 " may safely be used to determine the condi 
tions of maximum efficiency, and ought to be familiar to all 
who are concerned either in the designing or in the practical 
running of transformers. 


The Utilisation of Niagara.—An extra Friday evening 
meeting of the members of the Royal Institution will be held 
on June 19th, when Mr. Thomas C. Martin, one of the editors 
of the Flectrical Engineer of New York, and American delegate 
to the Kelvin Jubilee, will deliver à lecture on “The Utilisa- 
tion of Niagara.” 


the temperature of the water. The curves give the readings 
both on the outward and return voyages, and include the 
ocean temperature readings between England and Para. 


SOME EXPERIMENTS WITH HITTORF TUBES AND 
RONTGEN RAYS.* 
DY ANTONIO ROITI. 


The Accademia dei Lincei attRome permits me to show to it some. 
of the many experiments which I have made in this matter, although 
they are still imperfect and poor in comparison with the labour. 
which they have cost, and although I may have been anticipated 
by others who probably have succeeded better than I. 

1. Shadows and Penumbras.— Röntgen says that the X-rays pro- 
ceed from that point where the side of the tube is struck by the 
cathode rays, and adds that if the internal rays are turned aside by 
a magnet, the X-rays proceed from another point, which in its 
turn is the end of the cathode rays. All other observers confirm 
this circumstance ; some suppose that the cause of the Röntgen 
rays is the fluorescence generated in the glass by the cathode rays, 
others believe that such fluorescence is a necessary condition of 
their emission, a few others are more reserved, and among these 
last am I, who incline to consider the fluorescence a purely con- 
comitant 'phenomenon. 

But before treating this question I have wished for my own 
satisfaction to try to determine the geometrical point whence the. 
Róntgen rays emanate and the manner of their emission. The 
X-rays proceed from the side of the tube ; but do they come from 
any point of it as prolongations of the internal cathode rays, or do 
they emanate from the wall of the tube in a normal direction or in 
all directions ? 
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It occurred to me to observe the shadows and the penumbras 
caused, and, in fact, limiting the radiating points with suitable 
metallic screens, suitably pierced, I am persuaded that the 
penumbras are always there, even if the cathode rays proceed 
from one point, however short the distance of the opaque body 
from the shutter. At first sight, one might think that this was a 
phenomenon of diffraction, since there are nearly always alterna- 
tions of greater and lesser intensity in the penumbras ; but it is 
necessary to proceed cautiously, knowing that the internal cathode 
rays are reflected by metal and glass. The matter is complicated, 
and doubt is justified by our ignorance with regard to the wave- 
length, since the outlines may be lost with high frequencies if the 
rate of propagation is very great. 

At all events I have attempted to reduce to a point the place of 
the emanation of the X-rays, taking for cathode & spherical 
mirror with the centre of curvature on the side of a glass bulb.* 

The bulb is represented a third of the natural size in Fig. 1. Its 
concave mirror of aluminium has & radius of curvature of 40mm. ; 
the filiform anode is placed in the little side tube. After I had 
exhausted it as highly as I possibly could, it showed a splendid 
fluorescence, but displayed it over the whole of its surface and with 
somewhat greater intensity in the tubulure containing the anode. 
I noted incidentally that, having put the anode in communication 
with the gas pipe, the fluorescence was concentrated over the hollow 
surface opposite the cathode, ready to shine everywhere if I 
breathed on the bulb. "Then, immersing the bottom of the bulb in 
water deposited over a very thin plate of mica the fluorescence 
disappeared as if internally. In these conditions 1 have been able 


to obtain well-marked impressions whilst the objects were close to 


the photographic Ва ut they disappeared when they were 
distant from it. For example, a metal grating with a mesh of 
lmm., inclined at 45deg. to the plate and to the axis of the mirror, 
has only given very distinct shadows at pointe immediately adjacent ; 
but at about lcm. from the plato the meshes were hardly to be 
5 and the plate was about 14cm. from the bottom of 
the bulb. 


A II, Wil LE Go 
Ба, 1—(One-third actual size). 


Do the disappearances arise perhaps from the circumstance that 
the rays proceed only from that single point of the bulb where the 
centre of the curvature of the cathode rays is situated, or from the 
periodicity of an action not regular enough to give the diffraction 
fringes, but sufficiently long in time to disturb the accuracy of the 
outlines ? | 

A little electric lamp, with а ground-glass bulb of the same size 
as the bulb employed, placed at the same distance, gave me the 
shadows almost as ill-defined as those made on the aforementioned 
plate. And although the conditions might not be identical, because 
the lamp shone all round about, whilst the bulb was slightly fluores- 
cent only in the immediate vicinity of the centre of the mirror, yet 
it appears to me that also in the case of the Röntgen rays the dis- 
appearance may be attributed to the diffusion from the glass wall, 
Which in order to emit them does not need to be fluorescent.t In 
confirmation of this I can mention shadows with well defined out- 
lines which 1 have obtained even at a considerable distance, when 
I have limited the radiating point by a screen having a small aper- 
ture. But of this I shall speak later on. 

2. The behaviour of a Tube during Exhaustion.—The tube which 
I call H (Fig. 2) is cylindrical, 150mm. in length and of 40mm. in 
diameter. lt has a spherical mirror with a radius of curvature of 
4cm., and the centre of curvature is in the centre of a ring of 
aluminium wire, which serves as anode. From the mirror to the 
bottom of the tube, which is a spherical cup, is 122mm. 

* I have had to surmount great difficulties in the construction of these 
vacuum tubes, but after innumerable failures Signor Adolfo Calamandrei, 
curator of the Museum of Ancient Instruments, although inexperienced, 
commenced with great perseverance to try, and has succeeded in blowing 
such a tube as I require, and which is sufficiently regular. It is fitting that 
I should express my thanks to him for it. 

T Asa matter of curiosity 1 show the print of a shadow of nuts, walnuts, 
almonds and chesnuts in their shell, obtained when the bulb was hardly 
luminous at all. Leaves of the oleander and the ilex have left on the 
negative some light traces of their venation ; and it is certain that lovely 
photographs of the skeletons of leaves can be obtained in this way, by 
suitably varying the length of exposure. 


I have used this tube, keeping it always attached to an excellent 
Geissler pump so as to vary the rarefaction at pleasure. To enable 
me to follow the various phases of luminosity, I inserted it in 
series with a spark-gauge with balls, on the scoondiry of a large 
Ruhmkorff coil excited so as to give, with a rapid Deprez inter- 
ruptor, sparks of 6cm. in air between the points. The insertion of 
the spark-gauge (spinterometer) is necessary, if in the first stages 
one wishes to eliminate the luminosity produced by the current at 
** make," which by the persistence of the images on the retina may 
be superimposed upon the luminosity evoked by the currents at 
„break.“ The mirror was the cathode for these latter currents, 
and the anode was the ring communicating with the spark-gauge. 
I pass over the preliminary stages, in which the positive 
luminosity is still visible, and confine myself to the first stage of 
the negative luminosity only, in which one may begin by dis- 
tinguishing three bands—the first nearest to the cathode, and of a 
tan colour ; the second is called the dark space, but it is really, as 
Goldstein has shown, of a blue colour; the third band, more 
brilliant than the first two, is of various colours, according to cir- 
cumstances, violet in rarefied air, whitish for the most part when 
allthe air has been extracted and the tube is affected by the air 
already absorbed by the electrodes and by the glass.* | 

In this first stage the second band forms the double bluish cone 
with a vertex in the centre of the curvature of the mirror ; it passes 
bey ond the whitish luminosity, and where it comes in contact with 
the glass it causes fluorescence, much more vivid at the bottom of 
the tube, which is heated to such a point as to appear red for a 
moment, when the discharge is discontinued. | 

Increasing the exhaustion, the third band enlarges; it grows paler 
and finally disappears. Неге, we may say, commences a second stage, 
in whichone can bring the balls of the spark-gauge into contact with- 


Fic. 2. 


out,the anode becoming luminous. The vertex of the double blue 
cone is no longer in the centre of curvature, but more distant from 
the cathode, and the tan colour of the first band is prolonged. The 
fluorescence becomes more intense along the walls ascending from 
the bottom, and the bottom of the tube falls in temperature so that 
one can touch it without scorching oneself. With the disappearance 
of the whitish light, which is characteristic of the second stage, 
the bottom of the cryptoscope coated with platino-cyanide of 
barium begins to be plainly seen, and so one may say that the 
Röntgen action propert really begins from this point onward. 

* This whitish luminosity is most difficult to eliminate, especially if the 
tube has been long in communication with the atmosphere. I have bad 
for several years a tube made open for me by Müller, of Bonn, and never 
exhausted. Now, after a prolonged working of the mercury pump, making 
the electric discharge pass through without stopping, I have succeeded in 
making it assume a lovely green phosphorescence, and in obtaining a well- 
marked photograph ; but since then the whitish luminosity has again ap- 
peared, and the tube is no longerefficacious. And this has repeated itself three 
times after exhaustion. It is by the colour of the luminosity that I judge 
whether a tube is spoiled, perhaps by the opening of some very small pore, 
or whether it arises from air already condensed in the interior ; the colour 
is violet or reddish in the first case, whitish in the second. Useful pre- 
cautions to make a tube last are to inake it red-hot all over whilst it is 
being blown, and to connect it with the pump without delay, or even to 
keep it hermetically sealed. During the action of the pump it is best to 
continually pass through the tube alternate discharges, stronger and more 
frequent than those which are to be sent through after detachment from 
the pump. І may here mention the case of a Bessel-Hagen pump, which 
I left unused for some years communicating with the atmosphere, because 
there was no mercury in it. With it, although it has remained perfect, I 
have never yet succeeded in eliminating entirely the whitish luminosity of 
the third cathode band, and I kept it in action for about a week 

+ Added in the correction of the pro»fs (March 5th).—I have obtained a 
photograph also from a tube which was in the first stage, and was all filled 
with the whitish luminosity ; butt this was on condition that I sent some 
sparks 4cm. long through the air in front of the anode. Suppressing these 
sparks, there was no photograph in spite of a long exposure. 

[t Exact meaning of original not very plain.— Eb. E.] 
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Pushing the rarefaction still further, the double cone continues 
to taper off more ; it also grows pale, and becomes invisible, and at 
last even the tan-coloured aureole almost disappears where it spread 
right up to the concavity of the cathode. In this third stage the 
brilliance of the lateral walls and that of the cryptoscope are at a 
maximum ; the bottom of the tube is hardly warm and scarcely 
shines, it has also the appearance of being stained by a coffee- 
coloured fluid which rises up in the way in which alcohol rises 
when thrown to the bottom of a cup filled with water. 

Continuing to pump in this third stage, which I consider the 
most efficacious, the passage of electricity becomes more difficult. 
There may occur, as it were, palpitations, in connection with which 
some sparks light up the external wall of the tube without detach- 
ing themselves from the electrodes, and the external conductors of 
the tube send out splashes of purplish light. But before this the 
fluorescence becomes paler on the lateral walls, and returns to the 
terminal basin, and the field. of the cryptoscope continues to grow 
weaker. Two other tubes were also followed by me through all 
these phases of luminosity. 

3. Shadows Directly Magnified.—I have placed the tube Н hori- 
zontally, I have arranged at 5mm. from its bottom the slit of a 
diffraction bench giving it the width of Imm. : at 48mm. from the 
slit placed parallel with it, a screen formed of threads of copper so 
thin that there were only 25 of themin 20mm. Behind the scroen 
and at various distances I placed the photographic plate wrapped 
up in several folds of black paper. 

In taking the photograph I was careful to maintain the exhaus- 
tion in its third stage, in such a condition that the tan-coloured 
aureole could no longer be seen, and all the walls had an intense 
fluorescence. In onder to do this I was obliged to work the pump 
frequently, since the prolonged discharges altered the condition of 
the air inside. Under these conditions, and with a rapid interrup- 
tion, I obtained among others the two photographs p and q, which 


Fic. 5 (One-sixth actual size). 


1 show, and with slow mercury interruptor the photograph r. For 
the photograph p the distance between the soreen and the plate was 
13mm. ; for photograph q it was 96mm., and for r 120mm. 

We are still far from magnifying the invisible, but at any rate we 
have obtained a magnification from two to seven with outlines quite 
well defined. 

4. Fluorescence does not appear to be a Necessary Condition for the 
Emission of Röntyın Rays. —16 appears to me that we may conclude 
from what precedes that the waves (if they are waves) of the 
Róntgen rays must be short, and I maintain that I have proved 
that the disappearance of the shadow, as in the case of the bulb I, 
may be ascribed to the great size of the emitting surface, although 
the fluorescent portion may be very small. 

My other experiment seems to me to shew that Róntgen rays 
can be produced without fluorescence. In the tube H described 
before, a disc of mica was enclosed which, in the horizontal position 
before adopted, did not intercept the cathode rays. When, how- 
ever, the tube was vertical and the disc supported on the bottom as 
in Fig. 2, or on the ring as in Fig. 3, the discharge heated the mica 
all round its centre to a bright red, but the green fluorescence did 
not reach so far. It was impossible for me in these circumstances 
to pass from the second to the third stage. It was impossible, 
therefore, to make the double cone disappear, although it was much 
tapered off. 

In the arrangement shown in Fig. 2 I had placed at 3mm. from 
the end of the tube a zinc diaphragm Z Z with an aperture 18mm. 
in diameter ; and below, at the distance of 22mm., a piece metal 
gauze R, which only covered about half of it, and was supported 
directly on the black paper which enveloped the photographic 
plate LL with many folds. The positive a is taken from the 
impression obtained in this manner. 

In the arrangement shown in Fig. 3 the tube was upside down, 
having been turned round upon the tube which joined it to the 


pump. and the disc of mica entirely covered the ring which formed 
the anode, When matters were so arranged the red-hot part was 
larger, although the mica was now in the centre of curvature of 
the mirror, which was made the cathode. As before, and at 3mm. 
from the end, was placed the screen ZZ with its aperture of 
18mm. ; and at 22mm. from it the gauze in immediate contact with 
the covering of the photographic plate L L. The positive print b 
shows the impression thus obtained, and comparing it with the 
positive a, it is seen that the active rays now proceeded from the 
glowing mica. 

There is a confirmation of this in the print ¢ produced by the 
arrangement shown in Fig. 4, in which the tube was put upright ; 
the mica was on the bottom, as in Fig. 2 but the distances between, 
the mica and the screen and the plate were the same as those of 
Fig. 3. These distances being equal the impression is the same 
whether the mica із on the ring, or on the bottom of the tube. 

*5. Complications of Phenomena and the Necessity for Describing 
Minutely all the Circumstances in which the Observations are made.— 
We must not pay attention in the preceding photographs to the 
relative intensity of the impressions, since there are too many 
circumstances which might cause it to vary, and are all not within 
control Leaving out of consideration the duration of the action, 
the sensitiveness of the plate, the manner of developing it, the 
intensity, frequency and nature of the electric discharge, let us 
think of the variability of the glass (or, rather, in our case, of the 
mica which was undergoing disintegration) under prolonged action, 
of the continually changing condition of the air inside, which may 
be liberated or absorbed, of the conditions of insulation of the tube 
at its various points, and above all of the varied distribution of the 
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discharge and of the subsequent: interrupted discharges which are 
usually noticed along the external walls of the tube, &c., &c. In 
view of all these things the diffidence with which at present I 
regard . determinations in experiments of this kind is 
justified. 

It would be desirable that observers should indicate at least the 
shape and dimensions of the tubes and electrodes, the stage of the 
luminosity at the moment of observation and the method of excita- 
tion. In this way any contradictory results would probably receive 
their justification as, forinstance, thediscrepant observations of Prof. 
Righi and Profs. Borgmann and Gerchun. The former found that 
under the Röntgen action an insulated metal sphere tended to 
acquire or to preserve a positive charge, whilst Borgman and 
Gerchun found a negative residual charge. In some cases I believe 
that by the use of an exploring point in the external field opposite 
effects might be observed even with the same tube excited in the 
same manner. I will give an example. A tube J (of external 
diameter 25mm., length 142mm.) had at the top as cathode a 
cup of 10mm. radius of curvature, height 8mm., and across the 
the middle for anode a ring coaxial with the cup. When excited 
with a rapid interruptor and with a large coil which gave a 6cm. 
spark in the air, it was found in the second stage of luminosity 
(that is to say, the third band had disappeared), that it showed 
hardly any trace of cathodic luminosity on the anode, yet it still 
showed faintly the luminosity of the second band forming the 
double cone with the vertex much further away from the centre of 


* Although one might consider it superfluous, nevertheless for precision 
I wished to subject the plate, gauze and «diaphragm in their relative 
positions, as in Fig. 2, to the action of a sheet of mica heated red-hot by a 
jet of flame, in such a way that it might present the same appearance 
аз it did when it was glowing under the effect of the discharge in the 
inside of the tube. I did not obtain, as is readily supposed, any impression 
at all, although I prolonged the exposure for a very much longer time. 


P 


156 ~ THE ELECTRICIAN, MAY 29, 1896. 


the cup. Exploring the field with the cryptoscope, the diaphragm 
was found to be more luminous in the centre than at the periphery 
whilst it was nearthe tube ; but when it was further off it appeared 
darker in the middle ; and this in any position with respect to the 
axis of the tube. This fact is hardly in agreement with any other 
fact, which appears very strange and evidently needs more study. 

` Some observations made by photography show, it appears to me, 
that the amount of transparency of certain plates may vary with 
the variation of their distance from the surface of emission of the 
X-rays. But I repeat that this fact has not been sufficiently inves- 
tigated to exclude the possibility of some disturbing circumstance 
having arisen. 

6. Applications to Petrography.—Finally, I may say that among 
the various slices of rock lent to me by the Royal Bureau of 
Mineralogy, I have met with some peculiarities in the jaspars, and 
1 have begged Prof. Grattarola to study the question from the 
mineralogical aspect. The other rocks were not in sufficiently thin 
slices to give noteworthy differences. | 

The oriental gems, which 1 have tried in comparison with western 
ones of the same name, do not show differences of opacity sufficient 
to enablo them to be discriminated in the same way as one 
recognises with certainty real diamonds from paste. 

7. Additions made on March 5th in Reading over the Proofs. — 
During the last few days Signor Calamandrei has prepared for me 
two tubes similar to Fig. 2, but containing in one case a disc of 
platinum 445mm. thick, the other a disc of porcelain, which I cut 
out from a Ginori plate and reduced to the unusual fineness of 
imm. Both the discs were relatively larger than that of mica 
shown in Fig. 2, for they almost filled the section of thetubes. Both 
the tubes were excited with the rapid interruptor and the large 
coil, which gave sparks of 15cm. in the air. They were both 
kept between the end of the second and the beginning of 
the third stage of exhaustion, and with the arrangement of 
Fig. 2 they gave me photogra of a piece of metal gauze. 
The platinum glowed at the middle, and, becoming volatilised, 
blackened the lateral walls up to the height of the ring which 
formed the anode, whilst it left the lower hemisphere transparent. 

To glass and aluminium are now to be added mica, platinum and 
porcelain as substances which emit Röntgen rays when exposed to 
cathode rays. 


THE UTILISATION OF WATER-POWER, ESPECIALLY 
WITH A SMALL FALL, WITH SOME EXAMPLES OF 
PLANTS FOR THE GENERATION OF ELECTRICAL 
ENERGY.* 


BY ALPH. STEIGER. 


The cheap production of electrical energy is generally recognised 
to be one of the chief aims of modern engineering science. Nature 
has provided us in water-power with one of the best possible agents 
for realising this object; and I trust that, in bringing the subject of 
the utilisation of this free gift of Nature before the members of the 
Institution of Electrical Engineers, I shall be able to convince them 
that the water-powers of this country, if judiciously utilised, are 
capable of rendering them great service. 

In my own country—Switzorland—the electrical engineer is 
co-operating cordially with the water-power engineer, and elec- 
trical installations are rapidly increasing in number. The successful 
electrical transmission of power to points far distant from its source 
has been the chief factor in this development. The idea prevails 
that considerable fall is required to obtain water-power, but it is 
my desire to show and to prove in the following remarks that excel- 
lent results are obtainable also with a very low fall—a fall of even 
less than 3ft. Small falls are more frequently met with in this 
country than high falls, and will therefore have more particular 
attention in this Paper than the high falls found in mountainous 
districts. The description of a few turbine plants under low falls, 
some of which are applied to the generation of electrical energy, 
will be of special interest. 

During a long experience in constructing turbines and designing 
complete plants I have found that the most difficult were always 
those connected with the utilisation of a low fall. These dift- 
culties consist chiefly in the variation within very wide limits of 
both the quantity of water and the fall, while & constant power, 
and in most cases a constant speed, is of great importance. 

` Generally speaking, the real agent in water power is gravity, and 
the waterissimply the medium to transmit the action of gravity on 
to the motor which converts it into mechanical work. The action 
of gravity can take either the form of dead weight, or of pressure, 
or of velocity, sometimes called kinetic energy. A very high 
efficiency is obtained from motors in which the water acts by dead 
weight or by pressure, but the slow speed of the water- wheels and 
the complicated mechanism of the pressure engines render them 
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unsuitable for the purpose of generating electricity ; moreover, 
motors worked by weight or by pressure are only advantageous 
when working under a high fall. The kinetic energy is the only 
form in which the gravity can be applied advantageously to the 
performance of mechanical work under a small fall. The motors 
using it in this form are the common undershot wheel, the Poncelet 
water-wheel, and the turbines. It will be sufficient for the purpose 
of this Paper to give the efficiency of the various types of water 
motors for any fall without going into a detailed description of 
those which are unsuitable for driving dynamos. The efficiency of 
the motors, with the fall for which they are adapted, is as follows: 


dae] Efficiency of water wheel. ке of 

Р Рег cent. Рег cent. 

| Ordinary undershot ... 25 to 30 
1 to 5 Poncelet : . . 65 to 70 70 to 75 

| | Sazebien 65 to 75 
5to8 Low breast `... 30 to 50 75 to 80 
8 to 15 ! High breast 60 to 75 75 to 80 
15 to 50 | Overshot wheel 55 to 75 75 to 80 
Above 50 | Pressure engine 75 to 85 75 to 80 


These figures show the interesting fact, that the smaller the fall 
is, the greater is the gain in power over the old-fashioned water- 
wheels. Although the smallest fall which would reasonably be 
utilised by a turbine is at least 2ft. 6in., I will show by some 


‘examples that, by a turbine suitably constructed and carefully 


adapted, useful power is still obtained under a fall of only 1ft. or a 


Fic. 1. —Vanes of Action Turbine. 


Fic, 2,—Vanes of Reaction Turbine. 


little over. The great variety of fall, water supply, local condi- 
tions, and special requirements, of necessity demands a variety of 
types of turbines. 

Turbines are classified, according to the manner in which the 
water acts in them, into—(«) ‘‘impulse,” or ‘‘action,” turbines, 
and (b) reaction turbines ; and according to their construction, 
into—(a) parallel flow turbines, (b) radial flow turbines, (c) mixed 
flow turbines. 

There is an essential difference between the impulse turbine 
and the reaction turbine, as indicated by the form of vanes 
illustrated in the diagrams Figs. 1 and 2. | | 

The ** impulse" turbine, as usually constructed, must run clear 
of the tail-water, its buckets being only partially filled with water. 
It requires a constant fall, with constant level of the water in the 
head and tail race, but its efliciency is not affected by the greatest 
variation of the water supply. On account of this quality, it can 
be built as partial injection turbine, to utilise high falls with a 
very small water supply. If constructed as ''partial injection 
turbine," its diameter can be chosen ко as to give just the desired 
number of revolutions. This is extremely convenient for driving 
dynamos, which can thus be connected direct with the shaft of the 
turbine, doing away with intermediate gearing or belt drives. An 
instance of thia kind is the turbine plant now being erected by 
Messrs. Escher, Wyss and Co., of Zurich, at the Falis of Foyers, 
for the British Aluminium Company (Limited). This plantconsistsof 
five ‘‘ impulse” turbines with vertical shaft, with partial injection, 
each giving 700 Bh. . r., working under a fall of 3506. The 
dynamos are required to run at 140 revolutions per minute, and to 
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obtain this speed the turbines were given a diameter of a little 
over 9ft. 

Partial injection turbines under a high fall are sometimes fixed 
on a horizontal shaft, and can thus be coupled direct to the 
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the speed of the turbine by reducing its diameter may easily result, 
in an inferior efficiency. e efficiency should be as high as possible 
in consideration of the greater cost of a water-power plant with a 
low fall; but the proportion within which such a fall and the 


armature spindle of a dynamo by means of an isolating coupling. quantity of water varies is mostly so great that it is almost impossible 
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Fic. 3a.—Turbines at the Falls of Foyers, Scotland. (The British Aluminium Co., Limited.) 


This mode has been adopted, amongst numerous other plants, for 
the electric lighting installation of Davos, in Switzerland, which 
consists of three horizontal patent turbines of 200 в н.г. each, 
working under a fall of 330ft., and running at 400 revolutions 
per minute. "The turbines have a diameter of 40in. 
to these turbines of large power and small diameter, and to show 
the adaptability of the partial injection turbine to special require- 
ments, the 140 н.р. turbines of the waterworks in Chauxdefonds 
may be mentioned. "These work under a fall of only 170ft., but as 
they are driving pumps at the low speed of 60 revolutions they had 
to be made of a diameter of 15ft. 

Great as the advantages of the impulse turbines are under 
the conditions above mentioned, their use under very low falls 
is limited, firstly, owing to the reason already given that they 
must run clear of the tail water—a condition which can seldom 
be realised in a flat country like this ; and, secondly, because they 
run at a slower speed than a ''reaction " turbine under the same 
fall. Although impulse turbines are now built to run in the 
tail water without considerable loss of efliciency, the reduction of 
power in proportion to the reduced fall, and the quantity of water 
accordingly reduced, together with the reduced speed, excludes 
them in the majority of low and varying falls. The ideal turbines 
for low and varying falls are the ‘‘reacticn” turbines. They are 
generally placed on a level with the tail water, or, if local conditions 
require them to be placed above tail water, connected with it by a 
suction tube. They run at a higher speed for the same fall, or the 
same diameter, than an ‘‘impulse” turbine, and their efficiency 
is not affected by the immersion in the tail water. The principal 
objection raised against ‘‘ reaction " turbines in general is that their 
efficiency is greatly reduced when working at part gate. This is 
indeed the case with many of the reaction turbines known in this 
country, which give a very poor efficiency at part gate, especially 
at less than half gate. The continuity of flow of the water through 
fhe buckets is essential to a good efficiency. Only ina few reaction 
turbines is this condition fulfilled to such an extent that within very 
wide limits of the water supply the efficiency is not perceptibly 
reduced. 

The utilisation of a small and varying fall with a varying 
quantity of water, is a very difficult problem for the water-power 
engineer. The turbine for a given power under a low fall is larger 
and runs slower than one of the same powcr under a higher fall ; it 
is, therefore, heavier and more custly, and requires heavier gearing, 
entailing a greater loss of power through friction. A high speed is 
desirable, especially for driving dynamos ; but attempts to increase 


r xz 


As a contrast | 


to obtain the highest efficiency when the water 
supplied is diminished, i.e, when a high 
efficiency is most wanted. The maintenance 
of a constant power with a constant speed under 
variation of fall and quantity of water in large 
proportion can, if at all, only be attained by 
sacrificing some efficiency. The hydraulic losses. 
must be reduced to à minimum by the most. 
careful construction of the turbine in its 
essential parts, and it is needless to say that 
no standard size or type of turbine will fulfil 
all these conditions by simply consuming all 
the available water. 

Even the arrangement of the turbine 
chamber is of influence on the resulte, and 
requires special attention. On a careful judg- 
ment of the local conditions depend the 
economy and the success of a plant. Unsatis- 
" factory results in water-power plants are caused 
| just as much, ог oftener, by bad judgment 
of the local conditions as by the inferiority 
of the turbine. In by far the most cases of 
low falls incidental to flat countries, an 
abundance of water corresponds with a reduc- 
tion of the fall. The power of a turbine 
calculated for the normal fall would be reduced, 
for the time, when an abundance of water 
reduces it, and, as a consequence, water would 
be wasted, while the power obtained is 
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Fia. 5в.—ТицгЫпез at the Falls of Foyers, Scotland. (The British 
Aluminium Co., Limited.) 
insufticient. These cases are, unfortunately, of frequent occur- 
тенсе. On tho other hand, if the turbine is constructed to 
give off the required power under the reduced fall, it must 
bo partially closed for the diminished water supply with the 
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normal fall, wnereby the efficiency would be reduced just when 
it should be highest, if economy is at all the chief object of a 
turbine plant. The manner in which a high efficiency can be 
maintained for a diminished water supply is to subdivide the 
turbine into several compartments, each of which represents a 
complete turbine. This arrangement has been adopted by 
Fourneyron for his well-known outward flow turbine, and in the 
modern Jonval turbine. The Fourneyron turbine is provided with 
a cylindrical gate, which is moved vertically, whereby each com- 
partment is opened or closed. This type has been adopted for the 
large power plant on the Niagara Falls, but on the European 
continent they are seldom used. Their efficiency is very good, but, 
owing to the narrowness of the buckets, they are easily choked, 
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Fic. 4.—Turbines of the Chauxdefonds Waterworks, Switzerland. 


The Jonval turbine is a parallel flow turbine, and is, for large 
variations of the fall and quantity of water, subdivided into two or 
more concentric compartments. A subdivision in this manner 
renders it possible to maintain not only the power, but also the 
speed, under a varying fall within very wide limits, 


(To be continued. ) 


— 


— — — e A —— — 


_ELMORE COMPANIES.— The financial papers contain communica- 
tions from shareholders expressing anxiety as to the dividend outlook. 
In one communication attention is called to the sanguine statement of Mr. 
W. Elmore, published in October, 1894, as follows :—“ The businesses have 
been cut adrift from wreckers and the shareholders’ property and interests 
made safe. The Companies have practically no trade liabilities beyond the 
current monthly accounts. They have ample stocks of raw copper, pur- 
chased at the bottom of the recently depressed market, and abundance of 
capital at command to purchase any additional quantities required for the 
execution of the large yolume of orders which the recognised superiority of 
the product secures,” 


THE INTERNATIONAL TELEGRAPHIC CONFERENCE. 


The International Telegraphic Conference will be opened 
at Buda Pesth on June 16th, and as its object and methods 
are little known outside of telegraph circles, some information. 
on the subject may be interesting. These conferences take 
place every five years, and have been held in turn in the 
principal European capitals as follows :—Paris, 1865 ; Vienna, 
1868; Rome, 1871-72 (at which the cable companies were 
first represented); St. Petersburg, 1875; London, 1879; 
Berlin, 1885; Paris, 1890. The delegates include repre- 
sentatives of nearly all the Government administrations in 
the world which work telegraph lines, as well as of all the 
companies working cables and land lines. The latter are 
allowed to speak, but not to vote. It is only fair to say, 
however, that the Government delegates have always shown 
great consideration for views put forward by the companies' 
representatives. 

The object of the Conference is to draw up from time to 
time service regulations for the efficient working of inter- 
national telegraphy, the adjustment of accounts, tariffs, &е. 
The Direetor General of Telegraphs of the country in which 
the Conference is hell presides over its deliberations; and 
matters of detail, together with the framing of the rules, are 
delegated to two Commissions, one dealing with all tariff 
matters and the other with the rules for working. All the 
decisions of the Commissioners are, however, subject to con- 
firmation by the full Conference. 

The chief subjects for discussion at the approaching Con- 
ference will probably be the authorised vocabulary lately issued 
by the International Bureau of Telegraphs at Berne under 
instructions from the Paris Conference, and the proposal of 
Germany for a uniform European word rate. 

The British representatives to the Buda Pesth Conference 
are the following: 


Post OMe: са J. C. Lams, Esq., C. B., C. M. G. 

Cape Colony............ Н. C. FiscHER, Esq., C. M. G. 

Nara . P. BENTON, Esq., and R. Mackay, Esq. 
Uran P. Luk k, Esq., and B. T. FriNcH, Esq. 

New South Wales ... Sir Saul ЗАМЕ, K.C.M.G., C.B., Agent-General. 
Vasto. eod ceres Hon. DuNcaAN GILLIES, Agent-General. 

South Australia ...... Hon. T. PLAYFORD, Agent-General, 


The representatives of the Companies are the following :— 


The Marquis or TWEEDDALE— 
African Direct, Eastern, Black Sea, Europe and Azores, and Eastern 
Extension Companies. | 

Lord SACKVILLE A, CECIL— 

Eastern, Brazilian Submarine and Pacific and European Companies, 
Sir ALBERT A. L£PPoc Carrer, K. C. I. E.— 

Eastern, Eastern Extension and Brazilian Submarine Companies, 
C. W. EARLE, Esq.— 

Eastern Extension Company. 
J. DENISON PENDER, Esq.— 

Eastern, Black Sea, Eastern and South African, Europe and Azores, 
West African, African Direct, Eastern Extension, Brazilian Sub- 
marine and West Coast of America Companies, 

M. JULES DESsPECHER— 

African Direct, Brazilian Submarine, Black Sea, Eastern, Eastern 
Extension, Eastern and South African and Europe and Azores 
Companies. 

G. Drarer, Esq.— 

Eastern, Black Sea and Eastern and South African Companies, 
F. E. Hesse, Esq.— 

Eastern Extension Company. 
W. HiBBERDINE, Esq.— 

Eastern, Black Sea, Eastern and South African, Europe and Azores, 
Eastern Extension and West African Companies, 

W. H. AxwonTHYy, Esq.— 
African Direct, Brazilian Submarine and Pacific and European 
Companies. 
G. R. NEILSON, Esq.— 
Europe and Azores Company. 
Н, Sr. L. SurrH, Esq. — 
Eastern, Black Sea, Eastern and South African, Europe and Azores, 
Eastern Extension and West African Companies, 
S. BARBER, Esq., and C. Burt, Esq.— 
Anglo-American Company. 
GEORGE Warp, Esq.— 

Commercial Cable Company. 

CH. GERHARDI, Esq., and Senor CoROMINA, — 

Direct Spanish Company. 

E. M. UNDERDOWN, Esq. and О. Moti, Esq.— 
Direct United States Cable Company. 
Commodore SUENSON and F. C. C. NIELSEN, Esq.— 
Great Northern Telegraph Company. 
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W. ANDREWS, Esq., and F. Moti, Esq. — 
Indo-European Telegraph Company. 
К. К. Gray, Esq., J. JEFFERY, Esq., and W. Е. O'Brien, Esq.— 
Spanish National and South American Telegraph Companies. 
Major ALEXANDER Woop and E. S. Hopson, Esq.— 
Western and Brazil'an Telegraph Company. 
R. T. Brown, Esq — 
West India and Panama Company. 
G. Von CHaUvIN, Esq.— 
Western Union Telegraph Company. 


The Conference will probably last about six weeks, and 
before separating will fix the place at which the next meeting 
of the International Telegraph Union will be held. It is not 
believed that any great changes in international telegraphy 
will be introduced at Buda Pesth, and the work done will be 
principally in the direction of simplifying and codifying the 
existing service regulations. 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society held on May 22, 
1896, Prof. Ayrton (Vice-President) in the chair, Mr. R. APPLEYARD 


read a Paper on 
“ Dielectrics,” 


The author has particularly investigated the effect of temperature 
on the dielectric resistance. He has employed for this purpose 
condensers insulated with mica and paraffined paper. In order to 
eliminate some of the effects of surface leakage, Price's guard-ring 
arrangement was made use of in all the experiments. 

The author finds that the capacity of a paraffin condenser varies 
irregularly with the temperature, but that to within the accuracy 


attainable with his instruments (1 pe cent.) the capacity of a mica ` 


condenser is constant between 33°F. and 110°F. If the resistance 
of paraffin at a temperature t is 5 R = Rat, the mean 
value for log a deduced from all the author's measurements is 


196344. Experiments made with a parallel plate condenser with 
paraffin as the dielectrio show that when the temperature reaches 
within about 20deg. of the melting point the resistance rapidly 
falls; when melting commences there is a rapid drop, but while 
melting is in progress the resistance remains constant. 

Prof. AYRTON said he would bear witness to the extreme value of Mr. 
Price’s device, as it completely did away with the necessity for the extreme 
care previously necessary to prevent errors due to surface leakage. He 
regretted tbat he had not had an opportunity of comparing the author's 
results with those obtained some years ago by Prof. Perry and himself 
(Prof. Ayrton’. 


A Paper by Prof. VmIAMU JONES, on 


„The Magnetic Field Due to an Elliptical Current at a Point 
in the Plane of the Ellipse and within it,” 
was taken as read. 

Prof. SILVANUS THOMPSON said that this Paper was of interest, 
Not only on account of the application which others might make of the 
author's method, but also in that the correction when applied to Prof. 
Jones's results brought the international ohm more nearly into accord with 
the true ohm. 

Mr. J. J. WALKER said he considered that the Paper was more suited to 
the Mathematical Society. The integration, which the author reduced to 
elliptic integrals, might be more easily performed by another method. 

Prof. AYRTON said that Prof. Jones'a value for the true ohm was now 
106'302cm. of mercury. 

Mr. CAMPBELL read a Paper on 
'New Instruments for the Direct Measurement of the 

Frequency of Alternating or Pulsating Electric Currents." 

The author emp'oys two arrangements, in one of which a steel 
wire, the tension on which is variable, and the other a steel spring 
of variable length clamped at one end, are acted upon by an 
electromagnet through which the periodic current is passed. The 
tension or length, as the case may be, is varied till maximum 
resonance is obtained, a small contact piece being employed to 
detect when this occurs. "The instrument exhibited was capable of 
measuring the frequency of periodic currents of from 40 to 150 
oycles per second. 

Мг. WATSON said he thought that in the case of the steel spring there 
would be a considerable temperature correction, and be suggested a method 
by which this might be compensated. 

Mr. BLAKESLEY asked if the author had found that the spring became 

etised and thus gave the octave. 

Mr. TREMLETT CARTER a-ked whether elastic fatigue influenced 
the results, and said that a synchronous motor and a speed indicator could 
be used to measure the frequency. 

Prof. SILVANUS THOMPSON suggested that it might be better to 
employ a polarised apparatus, sinoe to avoid the impression of forced vibra- 
tions on the spring it was better, as was done in the case of tuning forks, 
to make it massive. It had been found in other cases, such asin Hughes's 
telegraph and the telephone, that better results were obtained with 


polarised apparatus. He (Prof. Thompson) had used a telephone, placed 
anywhere near a magnet traversed by the periodic current, together witha 
tuning fork, which gave beats with the note produced by the telephone, to 
measure frequencies. The variations in frequency ordinarily met with in 
practice were much greater than was generally suspected. 

Mr. BLAKESLEY said he considered that the advantage of the author's 
instrument over a telephone and tuning fork was that it was continuously 
variable over a large range. 

Mr. ENRIGHT asked if the author had been troubled by the spring or 
wire breaking into overtones. In some experiments, in which rather long 
wires were used, he had been troubled iu this way. 

Prof. AYRTON said that he did not think that it was possible to get 
the wire or spring to respond to the octave unless the alternating current 
contained a component of the frequency of the octave. In fact he had 
himself used such a stretched string as a wave analyser. Не had used a 
telephone to prove that the note given by a hissing alternate-current arc 
corresponded in frequency to that of the current, In the instrument used 
by Prof. Perry and himself a polarised arrangement was always employed, 
since the alternating current was passed either through a wire in а con- 
stant magnetic field, or through an electromagnet which acted on a wire 
through which а constant current was passed. 

The AUTHOR, in his reply, said that the instrument responded, though 
feebly, to the octave, and this response might be made use of to check the 
accuracy of the scale. 


The Society then adjourned till June 12th. 


———— 


LEGAL INTELLIGENCE. 


County of London and Brush Provincial Blectric Lighting 
Company (Limited) v. Vestry of St. Leonard, Shoreditch. 


An action has been coinmenced by the County of London and Brush 
Provincial Company to restrain the Vestry of St. Leonard, Shoreditch 
from laying down electric lines beyond the area within which the Vestry 
are authorised to supply energy under the Shoreditch Electric Lighting 
Order, 1892. It appeared from an affidavit that the Vestry commenced on 
May 21st to excavate a trench for the purpose of laying down electric lines 
within the parish of St. Luke, Middlesex, a district for which the County 
of London Company have a Provisional Order. On the application of Lord 
Robert Cecil (instructed by Mr. Sydney Morse) Mr. Justice Henn Collins 
on the 21st inst. gave the Company leave to serve summons with writ for 
June Znd, and granted an injunction in tbe meantime. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Spe beg. 
Price Lists, and similar matter should be sent early in the .) 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Officer, 1, 2 and 3, Salisbury-court, Flect 
street, London :— 

“THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The Naw Epition is Now keapy, Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. ' 

LABORATORY Nores AND Forms.—With the above title, we have ready 
a seb of 40 Elemen and Advanced Exercises for use in Electri 
ae еш classes. These have been pre by Dr. J. A. Fleming, 
and will found of great service to Teachers, Demonstrators, an 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as а record of the work done by the student. 
Each Form is supplied either singly at 4d., or Зв. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be price ls. each, A full 
prospectus sent post free. | 


TENDERS INVITRD.— The Corporation of Leeds require tenders 
for an electrical installation sufficient for working by the over head 
system a double track of tramway seven miles in length. The 
work is divided into seven contracts, details of which will be found 
in our advertisement columns. Tenders have to be sent in to the 
Town Clerk, Town Hall, Leeds, not later than June 20th, and 

rticulars, plans, &c., can be obtained from the City Engineer, 

unicipal Buildings, Leeds, or from Dr. John Hopkinson, F.R.S., 
D, Victoria-street, Westminster, Londop, S. W. 

The Caledonian Railway Company invite tenders for 
stores for 12 months from August Ist next. These include 
telegraph and electric appliances, india-rubber, copper rivets, 
crucibles, galvanised wire, tools, &c. Specifications and forms 
of tender may be obtained on and after Monday next from the 
Superintendent of Stores, Mr. Jas. Lorimer, Charles-street, St. 
Rollox, Glasgow, and tenders must be sent in to the Secretary 
ann J. Blackburn), 302, Buchanan-street, Glasgow, by Monday, 
une 15th, 
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TENDERS InvitEp.—The North Eastern Railway Company require 
tenders for telegraph apparatus, wires and line stores, for six 


Tenders to the Secretary, York, by June 8th. 


Tenders are required for the installation of the electric 
light at the Devon and Exeter Hospital. Terders to Mr. C. Cole, 
50, High-street, Exeter, by June 3rd. 


The Cork Corporation invite tenders for providing and 
erecting the necessary plant and apparatus for the electric lighting 
of the municipal pumping station. Tenders to Mr. D. F. Gilinan, 
Municipal-buildings, Cork, by June 3rd. 


—— ——- The Municipal Authorities of Mako, Hungary, require 
tenders for the electric lighting of the town. 


————— The Municipal Authorities of Nava del Rey (Valla- 
dolid), Ronda (Granada), and Torre Vieja (Alicante), Spain, are 
inviting tenders for electric lighting concessions; in the first and 
last cases for a period of 20 years. Tenders in each case to 
El Secretario del Ayuntamiento. 


The State Small Arms Authorities at Spandau require 
tenders for the supply of 900 incandescent lamps. Tenders to 
the Konigliche Direktion der Gewehr fabrik, Spandau, Germany, 
by June 17th. 

TENDERS ÁccEPTED.— The Brighton Corporation have accepted 
the tender of the Callender Company for the supply of armoured 
and unarmoured lead-covered electric light cables for the year 
ending May 1, 1897. 

— — The Forfar Corporation have accepted the National 


Telephone Company's tender for fitting up fire alarms, &oc., for 
£23. Ss. 


TENDERS RECEIVED.— The Bray Town Commissioners received 
30 tenders for the supply of additional machinery at the electricity 
works. These are being considered by a special committee. 


months. 


SALE By AucTIoN.—Particulars will be found in our advertise- 
ment columns of the disposal by public auction by Messrs. 
Wheatley Kirk, Price and Goulty, on Tuesday, June 2nd next, of 
the entire contents of the late lighting station of the Reading 
Electric Supply Company (Limited), situated in Thorn-lane, Duke- 
street, Reading, Berks. The sale of this plant, &c., is taking place 
owing to the Company having completed their new central station. 
1t will be seen that the sale includes two Babcock-Wilcox boilers, 

steam engines by Browett and Lindley, Alley and Maclellan, and 
Greenwood and Batley ; Thomson-Houston dynamos, and a quan- 
tity of useful electric plant and apparatus, instruments, &c. Cata- 
logues can be obtained from the auctioneers, or direct from the 
Reading Company. 

APPOINTMENT, - -The Electric Lighting Committee of the Black- 
pool Town Council have decided to appoint Mr. Quinn borough 
electrical engineer, at a salary of £300 per annum, in succession 
to Mr. Hesketh, who was recently selected to fill the position of 
electrical engineer to the Queensland Government. Mr. Quinn 
has been engaged as chief assistant engineer at the Brighton Cor- 
poration Electricity Works for the past five years. Mr. A, T. 
Cooper will continue to act as assistant at Blackpool. 


APPOINTMENTS V ACANT.— The Corporation of Lincoln, who intend 
to establish electricity supply works, invite applications for the 
position of electrical engineer. Salary £300 per annum. Applica- 
tions must be sent in to Mr. H. K. Hebb, Clerk to the Urban 
Sanitary Authority and Deputy Town Clerk, by Saturday, June 


6th. Nome additional particulars are given in our advertisement 
columns. 

À principal is required for the new technical schools at 
Swindon.  Commencing salary £250 per annum. Applications to 


the Swindon and North Wilts Technical Education Committee, 
Technical Schools, Swindon. 


RemMovat —Messrs. Eugen Conrady and Co. inform us that they 
have removed their works and offices from Keighley to 35, Charles- 
street, Hatton-garden, London, E.C. 


Works ExrENSION.— The Brush Electrical Engineering Com- 
pany have decided, in consequence of the active demand for the 
‘*Raworth” universal steam engine, to considerably extend their 
works at Loughborough. The new tool shop, which will be 
exclusively devoted to the engine trade, is to be 160ft. long by 
48ft. wide. Building operations have already been commenced, 
and will be pushed forward with all despatch, so as to avoid delay 
in execution of orders. 


Banxrurtcy.—The examination of C. G. Stewart, jun., elec- 
trician, takes place at the Court House, Edinburgh, on June 8th. 


Liguipations.—At a meeting of the United Gutta Percha and 
Rubber Company (Limited) on April 30th it was decided to wind 
up the Company voluntarily. The decision was confirmed on 

y 19th, when Mr. D. S. Carson, 209, West George-street, Glas- 
gow, was appointed liquidator. All claims must reach the liquidator 
by July 6th. | 


LiQUIDATIONS. —À meeting will be held at 30, Moorgate-street; 

E.C., on June 30th, at 3 p.m., to receive an account of the 
winding-up of the District Messenger Company of Paris (Limited). 
— At a meeting of the proprietors of the British Thomson- 
Houston (Limited) on the 1st inst., it was resolved that, for the 
purposes of reconstruction, it was advisable to wind up the com- 
pany voluntarily. This resolution was confirmed on the 18th inst., 
and Mr. J. Devonshire, 38, Parliament-street, Westminster, S. W., 
was appointed liquidator. Particulars of the registration of the 
new Company are given in another column. 
—— A meeting is to be held at the office of Mr. R. Innes, 
10, Norfolk-street, Manchester, on June 23rd, at З p.m., to receive 
an account of the winding-up of Hargreaves and Shaw (Limited), 
electrical and mechanical engineers. . 


WoopHovsE AND Rawson UNITED, LIMITED (IN LtQUIDATION).— 
A sequel to the meeting of the principal trade creditors in this 
concern, which was held on April 21st, and particulars of which 
were given in our issue of the 24th ult., comes in the form of a 
circular issued by Messrs. Pilling and Co., chartered accountants, 
of 2, Clarence-buildings, Booth-street, Manchester, inviting those 
of the creditors who.are disposed to authorise the Official Receiver 
and Liquidator of the Company to tender for the interest of 
the debenture holders and debenture-stock holders in moneys 
alleged to be recoverable from the Directors and officers 
of the Company, which are now offered for sale under an order of 
the Court, to send in their names with the amount they are pre- 
pared to subscribe towards the venture—we had almost written 
gamble. The position is certainly a most peculiar one. Counsel 
has advised that there are certain sums clearly recoverable from the 
persons referred to, and the First and Second Debenture holders 
and others have been asked to subscribe the necessary funds to 
indemnify the Official Receiver from all liability in taking action 
in the matter. It has now come to the turn of the trade creditors 
to have this offer placed before them, and it remains to be seen 
whether this body will feel more disposed than others who have been 
approached to take steps to bring the Directors and other officials 
before the Courts. The unsecured creditors’ claims amount to 
about £15,000, and the committee appointed by the creditors to 
consider the matter suggest that an all-round contribution should 
be made of 10 per cent. of the creditors’ claims, which, it is con- 
sidered, would provide sufficient funds to contest the points raised 
by counsel’s opinion. 


CasLe-Makinc MacuiNERY.—Messrs. Johnson and Phillips 
remind us that in August last when their special catalogue of cable- 
making and wire-covering machinery was issued, it was fore- 
shadowed that an important and comprehensive addition would 
shortly be made toit. This department of the firm’s business has, 
however, been too busily employed to give attention to the matter, 
and those interested are therefore informed that a number of 
illustrated sheets giving particulars of some of the machines manu- 
factured since the catalogue was published can now be obtained. 
The Jist of special machines made shows about 20 different kinds of 
which full particulars can be obiained on application. As Messrs. 
Johnson and Phillips are not only makers of these machines but are 
also users, purchasers have the great advantage of the experience 
gained in the development of the machines for practical use. 


EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from May 20th to 
May 27th, with the ports of destination :— 

Austrulasia—Albany, £2,108 (including £1,510 telegraph material); 
Fremantle, £257 (including £180 telegraph material) ; Launceston, £131 
(including £56 electric lighting apparatus); Melbourne, £624 (including 
£201 (telegraph material) ; Rockhampton, £80 (electric lighting apparatus) ; 
Sydney, £125; Wellington, £216. Brazil Rio de Janeiro, £5,285 (tele- 
graph material). Bury — Rangoon, #51, Canada —Montreal, £30. Ceylon 
— Colombo, £25 (telephone). “Chili —Valparaiso, £1,010 telegraph material). 
Chinu— Shanghai, 29,426 (including £9,434 telegraph material). Zgyrt— 
Alexandria, £135 (telegraph material); Port Said, £7. Frunce—Bou- 
logne, £33. Germany —Dorkum, £2,199 (telegraph cable) /folland— 
Amsterdam, £80; Flushing, £52. Hong Kony - £39 (telephone stores). 
India — Bombay, £213 (including £42 telegraph material); Calcutta, £92. 
Japan—Yokohama, £221.  M«lta - 262 (telegraph material! North 
Bornco—Labuan, £17 (telegraph apparatus). Russia—Odessa, £465 
(including £436 telegraph material); St. Petersburg, £93. South Africa— 
Cape Town, £39; Delagoa Bay, £06 (telegraph material); Durban, £30 ; 
East London, £515; Lourenco Marques, £73 (telegraph material); Port 
Elizabeth, £31. Straits Settlemen's—Singapore, £267. Sweden — Gothen- 
burg, £44 (telegraph material) ; Stockholm, £164 (telegraph material). 


MACHINERY CaTALOGUE.— А useful list reaches us from Messrs. 
John Turner and Sons, electrical engineers, of Denton, near Man- 
chester, whose London agency has just been placed in the hands of 
Mr. С. Е. Quicke, M. I. E. E., of 72, Finsbury-pavement, Е.С. The 
list is illustrated and contains full particulars of dynamos, motors, 
and coupled plante, manufactured at Denton. Several of the 
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machines are specially constructed for different classes of work. 
The apparatus described includes main and atandard switch- 
boards and switches, and on page 26 a useful type of 
motor fan, which is claimed to be a most efficient ven- 
tilator for ships, public buildings, &c, and is built in a 
variety of sizes. In addition to the construction of machinery 
and apparatus, Messrs. Turner and Sons undertake the carrying 
out of complete light and power transmission installations, and 
stock various kinds of arc and incandescent lamps, cables, and 
wires, measuring instruments, &c. The catalogue contains a brief 
account of the Denton works, which were established 36 years ago, 
and of the firm's works at Danbury, Conn., U.S.A., which, though 
more recently established than the English factory, are equipped 
up to the high standard of excellence which the American market 
demands. The management on both sides is identical, and the 
*Danbury works being situated within easy reach of New York and 
Boston, facilities for handling large contracts are at the firm’s 
‘command.——The Blymyer Ironworks Company, of Cincinnatti, 
U.S.A., forward us a handsome catalogue of machinery chiefly 
designed for sugar cane, coffee, and rice plantation work. "Included 
in the catalogue are particulars of the portable and stationary steam 
engines, boilers and fittings, waterwheels, &c., manufactured by 
the Company. 

„ELECTRIC Wrrinc.”—We have received from the General 
Electric Company, of Queen Victoria-street, London, a roprint in 
pamphlet form of the Paper on ‘‘ Electric Wiring" read by 
Mr. F. Bathurst before the Institution in November last, together 
with Mr. Bathurst's reply to the discussion upon the Paper. The 
discussion itself is omitted. Copies can be obtained from the 
General Electric Company on application. 

GUIDE Boox.—The Immisch Electric Launch Company (Limited) 
have just issued a handy little guide to the Thames valley, entitled 
** Electric Launches on the Thames." The book contains, among 
other things, a calendar of river fixtures, railway time tables for 
the summer months, a descriptive guide to the Thames between 
Richmond and Oxford, two or three maps, and plenty of informa- 
tion about electric launches. 

ScoTLAND.—Those contemplating a journey to the Highlands 
are certainly well provided with literature. We have previously 
referred to two popular guides issued with the object of meeting 
the demand for information on this subject, and now have to 
acknowledge the receipt of a useful handbook issued by the Aber- 
deen Steam Navigation Company, of London and Aberdeen, which 
takes the tourist from London Bridge to the Highlands and back, 
describing the scenery and points of interest en route. 


AMAZON CaBLE.—A number of additional telegraph offices have 
just been opened in the Amazon cable districts, including Cametá, 
Chaves, Breves, Itacatiara, Macapá, Monte Alegre, Monsquiers, 
Obidos, Parintins, Pinheiros and Souré. 

ASYLUM LicutTina.—The Cheshire County Council have decided 
to introduce the electric light into the Upton Lunatic Asylum at an 
estimated cost of £3,000. 

Batu.—At a special meeting of the Urban Sanitary Authority on 
Friday it was decided to borrow £45,000 for the purchase of the 
City of Bath Company’s undertaking and for providing capital for 
extensions of the plant and mains. m 

BrgMINGHAM. —The National Telephone Company are fitting up 
a very complete system of telephonic communication at the new 
General Hospital. The arrangements will comprise a miniature 
telephone exchange. 
office, from which wires radiate to sixty-one different parts of the 
building, and communication can be effected between any part of 
the hospital and the porter's inquiry office. An electrical annun- 
ciator will be erected at the entrance lodge, to enable indication 
to be made of the presence in the building of any particular doctor 
or nurse. 

Bury.—The Bury, Rochdale and Oldham Tramway Company 
have asked the permission of the Bury Town Council to the 
introduction of the overhead system of electric traction on their 
lines, and for the terms upon which they would supply the 
necessary elcctrical energy for working the trams. 

CHELMSFORD.—The Town Council have decided that, in view of 
the considerable expenditure on other public works, the question of 
the purchase of the Chelmsford Electric Light Company's under- 
taking must stand over for the present. | 

CHELTENHAM.—The Town Council have received sanction to 
borrow £23,430 for electric light extension purposes. Application 
was made for £20,000, but the Local Government Board have 
declined to sanction the loan of £70 for a proposed extension 
outside the lighting area, and an item of £1,500 has been held in 
suspense for further particulars. 

CovENTRY.—F'rom the quarterly statement just presented by 
the Electric Light Committee it appears that 10,642 units were 
sold during the three months ending March 31st, and the total 
income for this period amounted to £284. 18. 


A switchboard will be fitted up in the porter's 


Country Hovsr LionrriNo.— Cairnbulg Castle, near Fraser- 
burgh, is to be fitted up for the electric light. 


Dover.—Councillor Fry, who is endeavouring to get the Town 
Council to establish electric tramways in Dover, has succeeded in 
inducing the Council to appoint a deputation to visit Rouen or 
Hamburg for the purpose of inspecting the system of electric trac- 
tion employed in those towns and of collecting information. In 
the course of a lengthy speech he gave details of a scheme which 
included the construction of tramway lines from the pier to 
Folkestone-road, Maxton and Buckland, to be worked on the 
overhead system. j 


EpiNBURGH.—On Tuesday last the Town Council formally 
approved the recommendation of the Electric Light Committee to 
reduce as from the 15th inst. the price of electric energy from 6d. 
to 5d. per unit, the charge for each arc lamp to £18 per annum, 
and to abolish meter rents. Mr, Mackenzie, in support of the 
recommendation, said their station was opened on April 11, 1896, 
with 48 customers and with an equivalent of 2,000 8 c.p. lamps 
connected, and after 13 months' working they had 425 customers 
representing 54,360 8 c.p. lamps, and including the arc lamps the 
total was 58,860 8 c.p. It was thought that the original plant, 
which was designed to supply 40,000 8 c.p. would meet their 
requirements for two or three years, but so great was the 
demand that at Christmas, 1895, every engine and boiler 
in the station was fully loaded, and in order to avoid à breakdown 
they were compelled to borrow an engine from one of the London 
companies, the demand having come on so suddenly that there was 
no time to get one of their own. In order to cope with the increased 
demand during next winter they had ordered five boilers, six low-ten- 
sion machines of 360 H. P. each, a numberof high-tension machines and 
other plant, which would be ready to run at the end of September, 
thus more than doubling the capacity of the station. The neces- 
sary extensions of the mains were being carried out, and new 
consumers were being connected daily. The condition of the 
undertaking was very promising, not only from the engineering and 
demand points of view, but last year's financial results and the 
current year's prospects were equally good. For the first five and 
a half months the station was being worked at a loss, but by 
the end of last September the position had so improved that 
the income just balanced expenditure. From September, 1895, 
to the middle of April they were working at a profit, but 
during the last two months the load was very light, and the station 
was again being operated at a loss. The total income from private 
lighting for the 13 months of their existence was £13,220. 18s., 
and from public lighting £3,604. They had supplied 550,000 units 
to private consumers, and 320,000 units for public lighting, a total 
of 870,000 units, representing an income of £16,824. "The station 
expenses, including carbons, trimming aro lamps, and upkeep of 
mains, amounted to £4,700, and the standing charges, interest, and 
sinking fund to about £8,100, making a total of £12,800, leaving a 
profit balance of about £4,024. Mr. Mackenzie thought this was а 
highly satisfactory condition of affairs, and he claimed it as а 
“record” for a first year's working. Reckoning the price of 
the current at 6d. per unit, the engineer had estimated the income for 
the present year at £28,100, and the expenditure at £21,122, leaving 
a balances of £6,978. The Committee, however, had decided that 
it would be advisable to reduce the charge for current, and 
had, therefore, fixed the charge to private consumers at 5d. per 
unit, and the charge for current for motors, &c., at 3d. Owing to 
these changes, the abolition of meter rents and the reduction in 
the charge for arc lamps, the estimated revenue would be reduced 
by about £4,100, leaving an anticipated balance of £2,878. 
Mr. Mackenzie referred in eulogistic terms to the services ren- 
dered by their consulting engineer (Prof. A. B. W. Kennedy), 
and their late resident engineer (Mr. E. W. Monkhouse), and, 
in conclusion, said it was his intention to give notice of motion 
to establish a depreciation fund. The report was unanimously 
adopted. 


ELECTRICITY IN MiNiING. —In our issue of March 27th we referred 
to a statement made by the Directors of the Moodie's Fortuna 
Mining Company, that the work of crushing by electric power 
at the mine had not proved successful. This statement was chal- 
lenged at the time by Mr. W. B. Esson and Mr. H. K. Baynes; 
and now Mr. H. J. S. Heather, the electrical engineer in charge at 
Moodie's electrical works, Barberton, in a communication to the 
Financial News, further contesta the point, and says :— 

*In your issue of March 24th there appeared an article which lias 
exercised the minds of many with regard to the application of electricity 
to mining, the statement having been made that attempts to crush by 
electric power at Moodie's Fortuna have not been a success. If this were 
so, does it not appear strange that the United m Reef, who have been 
dependent on power supplied from the same installation, have found it a 
success, and with it have been able to declare a dividend, though crushing 
ore of no greater value? "The fact is that the power is a success ; but 
it would appear that the management of the Fortuna mill has not been ; 
for we were asked by them to shut down a considerable number of 
times, owing to something or other going wrong with the battery. Would 
anyone say that Fraser and Chalmers’ mills are not a success because 
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one of them has had to shut down so often? We have frequent] 

had to complain of the stonebreaker being started when filled wit 

stone, and being put on and off without the arranged signals being given. 
If, moreover, the power were not a success, how came it that no complaint 
the mill? I 
oodie's Com- 
e manager of the Fortuna. As 
int out that 


was ever made to me on the many occasions of my visitin 
never heard any, and I am authorised by the manager of 
pany to say that he received none from t 

to the attempts to crush by means of the power, I have to 
these attempts succeeded in using up all the available ore. ith regard to 
the installation itself, I must admit that Moodie’s Company have not for 
use as much power as could be obtained from the same source under a 
different system. It has been arranged to make the necessary modifica- 
tions, and the requisite material has been ordered, and will, on arrival, 
be erected without delay. Meantime, all those who have contracted to 
take power from the Company are being supplied according to their 
requirements.” 

ELECTRIC TRAMWAYS IN WEST AUSTRALIA.—In the interim report 
recently issued by the Directors of the Town Properties of West 
Australia (Limited) reference is made to the necessity for tramways, 
and it is stated that a scheme for the construction and equipment of 
a system of electric tramways is being formulated by Sir Douglas 
Fox. An electrical engineer has been despatched to the colony for 
the purpose of collecting information. : 


Eston.—A committee of the whole Council are considering the 
question of establishing electric light works in this town. 


FLEETWOOD.— The Urban District Council have decided to trans- 
fer their Provisional Order to Messrs. Bennett and Druce. 


FOLKESTONE. —After a lengthy discussion the Town Council have 
decided to dispose of their Provisional Electric Lighting Order to 
Mr. W. B. Hopkins, of Parliament-street, Westminster. 


GLascow.—The deputation which recently visited Portsmouth, 
Blackpool, and Brighton for the purpose of examining and report- 
ing upon the systems of electric lighting in these towns, have 
presented a report, which states that for the purpose of giving 
the most effective illumination, and diffusing the light over the 
largest area without shadows, the overhanging lamp adopted at 
Brighton is the best,” and recommends its adoption in Glasgow. 


HampsteEap.—The Electric Lighting Committee presented their 
accounts from the inauguration of the electricity station in October, 
1894, to December, 1895, at yesterday's meeting of the Vestry. 
The total capital expenditure at the end of December last amounted 
to £56,552 ; the total revenue was £4,606. 8s. 7d. (including 
£3,432. Ds. 9d. from private lighting); expenses amounted to 
£5,608. 17s. 9d. (£2,035. 16s. 9d. for coal, £947. 15s. for wages and 
£1,114. 17s. 7d. for management expenses), and interest and sink- 
ing fund charges came to £1,934. 19a. 3d., leaving a net deficit of 
£2,916. 5s. 3d. The number of units sold was 177,300. 

HasriNGs.—The contract with the Hastings and St. Leonards-on- 
Sea Electric Light Company for lighting the sea front expires on 
July 1st, and as the Company had expressed their intention of not 
renewing, except at a much higher figure per lamp than is now paid 
(£25), the Public Lighting Committee have discussed the question 
of putting down an independent generating plant. Mr. P. H. 
Palmer, the Borough Engineer, has prepared a report on the 
matter, recommending the Town Council to undertake their own 
street lighting, and to carry out the terms of the Hastings Pro- 
visional Order (1890). The old pumping station in Waterworks- 
road is given ав а site for the generating station, and the Council 
are recommended to put down plant capable not only of supplying 
current to the present arc lamps, but also of lighting the 
Town Hall, Brassey Institute, and other public buildings. 
Mr. Palmer puts the cost of equipping the station with duplicate 
machinery and buying the Company's arc lighting plant at £7,560. 
The scheme has been submitted to Mr. P. M. Grenville, electrical 
engineer, of Old Queen-street, London, who has reported favourably 
on the proposals. The estimated cost of running 50 arc lamps, 
including interest, sinking fund, &c., was put at £1,039, or 
£32. los. 7d. per lamp per annum. The Company's figures repre- 
sented £35 per lamp per annum if current were supplied till 
11:30 p.m., or £47 if supplied all night. The Committee therefore 
recommended that the Council's scheme be proceeded with, and 
that application be made to borrow £7,560 for the purpose. These 
recommendations have been adopted. 

KiNcsToN-oN-THAMES. — From the last statement of the Electric 
Light Committee it appears that the department continues to make 
steady progress. The revenue from private customera has increased 
from £1,116 in 1894 to £1,617 ; 66,000 units were supplied to the 
public lamps at 23d. per unit. The net result is a deficit of £1,983 
on the year's working. Arrangements have been made for charging 
electric launches duriog the summer months, and the Committee 
anticipate a good demand for energy for this purpose. Various 
extensions of the mains were ordered to be carried out at the last 
meeting of the Council. Negociations for the extension to the 
Coombe and Malden districts are still in progress. 

MILL Licutinc.—Messrs. Humphries and Bobbett’s new flour 
mill, Castle-street, Bristol, is to be lighted electrically. 


_ PoricE.—At the Marlborough- street Police Court on Wednesday 
а journalist named MacLeod was charged with obtaining credit to 


the extent of £35. 10s. from Mr. R. Aylmer, of 47, Victoria-street, 
Westininster, without informing him that he was an undischarged 
bankrupt. The prosecutor was slightly acquainted with the 

risoner, and received an order from him for installing the electric 
ight at a house in Jermyn-street. The work was duly executed, 
but payment had not yet been made. As the result of inquiries it 
was found that the defendant was an undischarged bankrupt and 
therefore these proceedings were taken. For the defence it was 
stated that the order was given on account of the committee of a 
club which was beiog promoted, and MacLeod was prepared to pay 


‘the money immediately. The defendant was remanded for a week 


in two sureties of £25 each. 


PortsMoutH.—The accounts for the first year's working of the 
electricity works to Maroh 31st last have been published, and are 
of a satisfactory character. The revenue amounted to £7,387, 
and the expenses, to £4,010, leaving a gross profit of £3,377. 
£3,330 has been applied towards the payment of interest and sink- 
ing fund (which togetber absorb £3,749), so that the net deficiency 
only amounted to £419. During the last quarter of the period 
under review the station was being operated at a profit, and as 
numerous extensions of the mains are being made the Electric 
Lighting Committee anticipate being able to present an even more 
favourable balance sheet at the end of the present year.—In 
order to create a demand for current for lighting places of worship 
on Sunday the City Council are advised to advance the funds for 
wiring and fitting up the buildings at 5 per cent., the capital to be 
repaid by quarterly instalments. 

PosrAL TELEGRAPH CLERKSs.—The annual conference of the 
Postal Telegraph Clerks' Association is now being held at Exeter. 
The роого: commenced last evening. 

PRESENTATION.— Mr. John Hesketh was at Blackpool last week 
presented with two illuminated addresses, one by the members of 
the Electric Lighting Committee of the Blackpool Corporation 
(including the Mayor), and one by the staff at the station. The 
former address sets out the esteem in which Mr. Hesketh is held 
by the Committee, and points to the satisfactory progress of the 
electric lighting under Mr. Hesketh's management. 

SHOREDITCH (LoNpoN).—The National Telephone Company have 
agreed to pay half the cost of opening and closing the trenches 
where the telephone lines are put down side by side with the 
electric light cables in this district, have further agreed to pay a 
yearly sum of 1s. рет pipe рег 100 yards for wayleave, апа to put 
the Vestry upon the telephone exchange free of charge. A formal 
contract has, we understand, been entered into upon these terms 
and conditions. | 

WREXHAM.— As the Board of Trade have revoked the Provisional 
Order of the Wrexham Electric Light and Power Company, the 
Lighting Committee of the Town Council are considering the 
question of the establishment of electricity supply works. 


COMPANIES' MEETINGS AND REPORTS. 


West Coast of America Telegraph Company 
(Limited). 


The report of the Directors of this Company for the year ended Decem- 
ber 31st last, to be presented at the meeting to be held at Winchester 
House, London, E.C. to day (Friday), statea that the gross income for the 
year 1895 was £32,930. 58. 9d., against £21,753. 128. 2d. in 1894. The 
traffic receipts were adversely affected by the stagnation in the nitrate 
industry, and other local causes ; but, owing to a readjustment of the pro- 
portions of the international traffic receipts for the year, the income of the 
Company was sufficient to pay the expenses and the interest on the deben- 
tures. The total expenses were £20,030. 5а. 9d., against £20,154. 4a. 11d. 
in 1894. The Company's repairing steamer “ Retriever has been fitted 
with a new steel main boiler, the cost of which, £1,978. 0s. 5d., has been 
charged to the reserve fund. The steamer is now in first-class condition. 
The Company's cables and land lines are maintained in good working order. 
Mr. J. Denison Pender and Mr. Frederick Waltera both offer themselves 
for re-relection as Directors, and Mr. John Francis Clarke (the auditor) 
also seeks re-election at the meeting. 


Bournemouth and District Electric Supply 
Company (Limited). 


The following is the report of the Directors for the year 1895, to be 
presented at the meeting to be held at Bournemouth, on Tuesday next: 

The capital account shows an expenditure of £20,845. 8s. 7d., chiefly 
upon buildings, machinery, and mains, the funds for which were borrowed 
from the County of London and Brush Provincial Company. Notwith- 
standing the reduction in the price of current from 8d. to 7d. per unit, 
made in April, 1895, the total income amounted to £7,431. 33. 101., an 
increase of £458. 15s. 8d. over 1894, and the expenditure to £5,272. 12s. 7d., 
a reduction of £57. 158. 10d. The gross profit amounted to £2,153, 11s. 3d., 
compared with £1,642. 1s. 9d. in 1894; but owing to increased charges 
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for interest on sums borrowed for capital expenditure, there is a debit 
balance of £237. 158. 94. to be carried forward. On December 3lst last 
there was an equivalent of 20,978 8 c.p. lamps, connected to the Com- 
pany's mains, an increase of 1,798 lamps, or 94 per cent. During the 
period under review, 243,816 units of current were sold, against 214,374 
in 1894, an increase of nearly 14 per cent., whilst the total cost per unit 
was reduced from 5 91d. to 5˙19d. The generating station has been rebuilt 
and rearranged during the past year, and, with the advantage of the many 
improvements which have been adopted, the Directors anticipate a con- 
siderable further reduction in cost of generation during the present year. 


Southampton Electric Light and Power Company 


(Limited). 


The Directors’ report to the meeting of shareholders, to be held on 
June lst states that the business of the Company for the year 1895 
steadily increased, and after paying interest on loans and debentures and 
debiting Directors' fees and writing off preliminary expenses, there is & 
net profit, including the £35. 14s. ld. brought forward, of £94. 143, 9d. 
The revenue and expenses from 1891 are as follows :— 


Lamps Unita Revenue. Expenses. 

(equiv. 8 c.p.) sold. £ в. d. £ s.d. 
1891(partonly)  ... ; 5,469 550 5 11 555 2 1 
1892 ‚200 55,587 1,155 4 10 ... 1152 0 4 
1883 8 8,162 55,818 1,606 14 8 ., 1121 4 8 
1894 . 5,996 ... 85,501 2,491 6 7 1,676 14 4 
1895 ........... 6,887 ... 100,473 2,862 6 1 1,895 10 8 


A Provisional Contract has been signed for the tale of the Company's 
undertaking to the Southampton Corporation for the sum of £21,000. 
No dividend is to be paid out of the profits of 1895, but the Preliminary 
Expenses ” itern ia to be written off. Formal resolutions for the winding- 
up of the Company and the distribution of the asseta will be submitted to 
the meeting. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


BRITISH THOMSON-HOUSTON (LIMITED) — This Company was registered 
on May 18th with a nominal capital of £240,000 in 4,000 “ A" and 20,000 
" B" shares of £10 each, to carry into effect an agreement with the liquidator 
of the British Thomson-Houston (Limited), in liquidation, to construct, 
repair, maintain and run installations, wires, cables, and other works for the 
supply and distribution of electricity for lighting, heating or motive power 
purposes, and for working by electricity any railways, tramways, or other 
works, to work, maintain and carry on electric railways or tramways, 
telegraphic or electric light systems, and to carry on the business of elec- 
tricians, electrical and mechanical engineers, suppliers of electricity, and 
manufacturers of and dealers in all apparatus required for or capable of 
being used in connection with the generation, distribution, supply, acccu- 
mulation and utilisation of electricity. The subscribers with one share 
each are C. Burrell, banker ; E. Lazarus, bank manager ; W. A. McArthur, 
colonial merchant ; J. T. Merz, chemical manufacturer, T. T. Thompson, 
merchant ; E. Thurnauer, engineer, and H. Lee, accountant. 

LONDON ELECTRIC OMNIBUS COMPANY (LIMITED).—This Company was 
registered on May 18th with a capital of £250,000 in £1 shares, to carry 
into effect agreements with Radcliffe Ward and the Solar Accumulator 
Company, and to carry on the business of an electric omnibus company in 
all or any of its branches, electricians, electrical and mechanical engincers, 
suppliers of electricity, manufacturers of electrical apparatus, coach, 
omnibus and carriage builders, &c. 

MANCHESTER ELECTRICAL WORES (LIMITED).—This Company was 
registered on May 18th with a nominal capital of £1,000 in El shares, to 
carry on business as manufacturers of and dealers in electrical. telegraphic 
and scientific instruments, contractors for the eale, erection and mainten- 
ance of, and dealers in and suppliers of electrical engineering apparatus, 
electrical and mechanical engineers, and to carry on the business of an 
electric light company in all or any of its branche». The first subscribera 
with one share each are W. Pirrie, W. Brown, F. C. Sanders, A. W. 
Smedmore, F. G. Phillips, F. Weeks, and F, Johnson. 


COUNTY OF LONDON AND BRUSH PROVINCIAL BLECTRIC LIGHTING 
COMPANY (LIMITED).—The annual return to May 6th has been filed. 
The nominal capital is £800,000, in 40,000 Preference and 40,000 Ordinary 
shares of £10 each; 10,000 of the former and 22,475 of the latter have 
been taken up, and the full amount called ; £324,546 has been paid. 

BASTERN BXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED).—The annual return of this Company, made up to 
May 13th, has been filed. Out of a nominal capital of £3,000,000, in £10 
shares, 250,000 have been subscribed for, the full amount called, and 
£2,500,000 received. 

EDISON-GOWER-BELL TELEPHONE COMPANY OF EUROPE (LIMITED).— 
The annual return of the above-named Company, made up to April 9th, 
has been filed. The nominal capital is £500,000, in £1 shares, of which 
585,009 have been taken up. 370,00) of these have been issued as fully 
paid, and the full amount has been called on the remainder. 

SUOTTISH HOUSE.TO.HOUSE ELECTRICITY COMPANY (LIMITED) — 
The annual return of this Company, made up to April 30th, has been 
filed. The capital of £100,000 is divided into 19,900 Ordinary shares of 
£5 each and 100 Founders’ shares of similar value ; 730 of the former and 
all of the latter have been taken up, and the full amount per share has 
been called ; £4,258 has been received, and £162 is still in arrears, The 
sum of £108 has been received in respect of 54 forfeited shares, 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
5144. per oz. (May 28th). Consols (22 per cent.) 1151— 1134 for money, 
1154—1155 for account; 24 per cent. 1061—1063 (May 28th) Stock 
Exchange Settling Days: Consols, June lst; Stocks and Shares Con- 
tinuation Day, June 10th; Ticket Day, June 11th; Pay Days, May 29th 
and June 12th ; Mining Share Carry-over Day, June 9th. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended May 24th were £893, 
against £884 in the corresponding week of 1895, an increase of £9. The 
total receipta for the half-year amount to £19,693, against £19,604 for the 
corresponding period of 1895, an increase of £89. ‘ 

CONTINENTAL METROPOLITAN TRAMWAYS COMPANY (LIMITED).— 
The Directors of this Company announce that they are in negotiation 
with a French syndicate for the sale of their Paris undertaking. 


JAMES HICKS AND SON (LIMITED).—At the recent annual general 
meeting of this Company (gas, &c., lamp manufacturers, Birmingham), 
the Chairman, in the course of his speech, stated that they had suffered 
severely from the competition of the electric light, as the best class of 
their customera were those who were ready to adopt electric lighting. 

LIVERPOOL ELECTRIC SUPPLY COMPANY (LIMITED).—The Directors of 
this Company have iasued a Circular to their shareholders, stating that the 
Act of Parliament confirming the sale of their undertaking to the Corporation 
has received the Royal assent, and that the actual transfer will take place 
on July Ist next, on which date the Directors propose to pay £8. 5з. per 
share, being £8 2a. in respect of capital and 33. for dividend at the rate of 
6 per cent. for the half-year to July Ist. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—Thie traffic receipts of 
this railway for the week ended 24th inst. amounted to £1,178. The 
amount for the corresponding week last year was £1,135 ; increase, £43. 

LONDON ELECTRIC OMNIBUS COMPANY (LIMITED).—Letters of allot- 
ment have, it is stated, been posted for th» recent issue of capital in thia 
Company. 

MIDDLESBOROUGH ELECTRIC LIGHT, HEAT AND POWER COMPANY 
(LIMITED).—The condition of this Company, the capital of which is chiefly 
held in this country, is stated to show steady improvement. 

REUTER’S TELEGRAM COMPANY (LIMITED).—The annual general 
meeting of this Company was held at the offices Old Jewry, E.C., oa 
Wednesday , the Chairman (Admiral Sir J. C. D. Hay) presiding. In moving 
the adoption of the report and accouuts, the Chairman said that though the 
Company's prospects continued bright he wished to point out that their 
present satisfactory state could only be counted upon so long as business 
remained good. The increased profit in 1895 was due to the extension of 
commercial enterprise. In view of the encouraging reports from Colonial 
agencies the Directors had decided to retain the advertisement branch of 
their business, for which no further outlay would be necessary A dividend 
of 24 per dent., making 5 per cent. for the year, was declared. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
ordered the undermentioned securities to be quoted in the official list : 
22,500 Six per Cent. Cumulative Preference shares (Nos. 50,001 to 52,500) 
and 22,500 Ordinary shares (Nos. 1 to 22,500) of Willans and Robinson 
(Limited) ; and £300,000 Four per Cent. First Mortgage debentures (Nos. 
1 to 3,000), in lieu of the £200,000 Four and a-Half debentures now 
quoted, of the India Rubber Company. Application bas also been made 
to the Committee to appoint a special settling day and to grant a 
quotation to the Chelsea Electricity Supply Company (Limited) for the 
recent issue of 12,000 ordinary £5 shares. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended May 22nd, after deducting 17 
per cent of the gross receipts payable to the London Platino-Drazilian 
Telegraph Company (Limited), were £2,710. 

WILLANS AND ROBINSON (LIMITED).—From our advertisement columns 
it will be seen that this Company invite applications for £100,000 Four per 
Cent. First Mortgage Debenture Stock, payaule---£10 on application, £10 
on allotment, £40 on July 31 next, and £40 on January 31, 1897. The 
capital of the Company is £300,000, divided into 50,000 Six per Cent. 
Preference Shares and 30,000 Ordinary Shares of £5 each, of which 22,500 
Preference and a similar number of Ordinary Shares have been issued and 
are fully paid. The present Debenture issue is sccured by a charge upon 
the whole of the property and assets of the Company, and is required for 
completing the Company's extensive new works at Rugby, for providing 
additional plant and machinery and for further working capital. The 
prospectus states that the rate of increase in business is so rapid that 
the horse-power ordered during the first four months of the present year 
exceeds that of the whole cf 1895 (27,885 I. H P.), which showed a remarkable 
increase on the preceding year's figures — In addition to the Willans engine, 
the Company propose to manufacture the Niclausse water-tube boiler on a 
large ecale at the new Rugby works. The profits of the Company for 1894 
and 1895 (after allowing for interest on debentures and mortgages taken 
over from the old Company, all of which have since been paid off) were 
£15,708 and £23,275 respectively. Dividends have been paid at the rate 
of 7 per cent. per annum on the Ordinary shares, and, in addition, hand- 
some reserve and depreciation accounts have been established. Applica- 
tion is to be made in due course for a Stock Exchange quotation. Ргоз- 
prctuses and forms of application can be obtained at the Company's tem- 
porary London offices, 14, George-street, Mansion House, E.C., as well аз 
from the Company's bankers, solicitors, and brokers, and at the Thames 
Ditton works. The subscription list opens on Monday, and will be closed 
at 4 p.m. on Tuesday. Everything points to the continued prosperity of 
the Company, and there can be no doubt that а valuable home investment 
is here offered. We look forward to the subscriptions to this issue being 
much in excess of the amount of the issue. | | 
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COMPANIES? SHARE LIST. 
PRESENT | AMOUNT | LAST PREVIOUS Price RATE PER BUSINESS DONE 
AMOUNT. OF DIVI- | NAME | WEEK'S PRICE, | Wednesday, CENT. DIVIDEND DUE DURING WEEK 
SHARE. | DEND. MAY 20. May 27. YIELDED. ENDING MAY 23. 
TELECRAPHS. | & sd | Highest | Lowest 
A ees | 12/0 | Auglo-Amer loan 4 43 50 43 50 5 2 0 | Jan., Apr., July, Oct. 49 | AA 
з 3 t J ck L| 24 0 . Иска йүн — ee eee eee were „ „„ om na ва 91 92} 914 924 5 8 1 | , H : 921 | 914 
41.905.509 — i " до, ppeterred .. d 9 91 9 9} x ui 9] 
, А can Direct Teleg. 4% Dab. (Rez. & Bearer).. 100 104 100 104 T {= A 
£260,000 20 3% | Amazon Telegraph IE Тали lip das о п Bon 18 3 | Jaunary and July .. Ж * 
, razilian Submarine ..... 11 15 15 15 4 10 T 151 
£75,000 | 2100 5% Do. брег Cent. Bonds (2nd Series, 1906) . 118 117 113 117 4 8 a4 | June Fane, Oot., Deo 3c du 
10,909,000 = 20 QNM Cable Capital Stock 7 к 160 2 4 210 | Jan., Apr., July, Oct. . 85 
’ u u ma ne — —ä—c— . .I. "эзет. =з ж» 1 12 lk | 4 & "à 
,000 10 107 Do. Preference 10 per Cent.. 19) 203 13) 20, Я 17 ; February and August »i ie 
12,931 5 2/0 | Direct Spanish (fully paid) ...................... 4 5 4 5 4 0 0 April and October as t 
, Б 10 Do. Preference 10 per o 10 104 10 10 415 3 re 104 t 
Dnm Block 55 i Do. 5 44% Debentures of £50 each. LCS 15 1004 103% 1097 441 T : 1074 $ 
, rect Un es Cable, 1877 ᷑ ² 777 ( 9 10 * do 
,000 10 2/6 | Eastern ....... FC 17 17h УГАР ен: ТТ $ 
70,000 10 6% Do. б6рег Cent. Preference ................ 18 18) 18] 18} з 4 0 Уз e 18} rq 
41,297,837 Stock 4% Do - per Cent. Mort. Debenture Stock 180 133 180 133 3 0 3 | May and November | 133 131 
102,1 100 5% Ты Cent. Debentures, 189099. 106 109 106 109 413 0 February & August — 
250, 10 6 ‘Bates RORY a cde Od 179 18} 171 18} 315 8 | Jan., Apr., July, Oct 18), 17} 
£820,000 Stock 4 8 Do. : per Cent. Debenture Stock 181 184 13\ 184 8.08 February & August 35 
£54,100 100 5% |" . Do. БР. с. (Austin. Gov. Sub.)Debs. 1900. 101 105 101 105 417 1 | January and July = 
00,000 м 55 8 xU" African 5 p. Cent. Xm 1990. 101 105 101 105 417 1 зау * 25 
£300, о. ог ebentures, 1909 (regd.) 105 108 105 103 14 1 d : 
£200,000 | #% 70 “ne” те Mauritius Sub. Debs. (regd.)...... .. 110 K 113% 110% Hie: 1:210 d Mariani 8 s i 

, 2 egraph and Trust......... cas LARES кей 10 11 T 
180,042 10 6% Do брег Cent. Preference 17 17% 17 173 - 8 17 e 171 19} 
150,000 10 М. | Жер КОРНЫШ. улуы жаб ро етра 93 9 93 94 4 3 4 | Jan., April, and July 21} а 

190,000 100 M 1 5 per Cent. Debentures, 1883 issue....-| 101 107 104 107 411 7 | March & September ў $ 
, / SE OOM: „ставе реси в peresno военное не n = 51 55 2 5 | 23 
8 in ó% London Platino-Brazilian Узе өл өө бак амел е : $i 4101. | May asd November |. 85 
, А s per Cent. Debentur ess ͥ . 169 112 109 10? 8 | 1 ^ is 
E eet is "pacifi European Tel.4% Guar. Debs.“ Red 1942. 108  1ll 108 lll : # 1 March & н $ * 
U r's ‚JHV— r˙ ꝗ. * те эе а "s s... 6 7 6 7 € j 5 Fi 
8,381 |£100 Cert.| £2 Submarine Cables Trust ö per Cent 135 140 185. 140 (OE. [SEHEN ы. 5 4 
15,609 10 2/0 | West African Telegraph . ед 6 7 7 8} P January and July He 5р 
300,200 100 з ws б per Cent. Debentures (red.) . 102 105 103 106 415 6° March & September : * 
, Gast Od ДЫМОВ. 2с аза зә» жид» no uà o vo 1 2 1 2 75 
21650,000 100 | 8% Do. 8 рег Cent. Debentures, 1902 ........-.| 97 102 09 1» „ 13 e 
—.— m 1/3 тоң шаһ and Panama ............. WA 1 1 14 T dà Р 
, 0. per Cent Ist Preference ............ 11 11 11 11 2 E. 2 | 
4,669 10 6 А Do. 6per Cent, 2nd Preference .... 88 94 10 i 105 А 2 | MAT жаа тен ит, 14 
, 100 5% Do. ö per Cent. Debentures, 1917 (red.) e % 208; lj 108 111 41L 9 June and December 110) = 
64,248 15 8/9 | Western and Brazillas 1“ 9} 91 91 9} 412 4 | May and November 9} 51 
83,129 di 8/9 Do. ö per Cent. Cumulative Preferred ...... 6} 74 6i 74 538 | 74 6:5 
Ре QUO S. 28 Do. pee Ordinary.. —....- 122775 " VS 2} 3 2h 3 | - | 19 
, 4 о. per Cent. Debs., Series ' A 1910 04 108 104 108 19 7 | 22 - 
£206,400 | 100 | 6% |" Do. 6% Mort Debs., Series “ B" 1910. EE 104 108 1 N | February & August . 
УТА ‚000 | $1,000 77, Western Union 7% 1st Mort. (Building) Bonds.. 110 115 110 115 62 3 | May and November is is 
, £100 6% Do. 6 per Cent. Sterling Bonds (red.). 102 175 12 105 5 1511 | March & September a EN 
TELEPHONES. 

44,000 5 2/6 | Chili Telephone (fully pad) 8 3) 8 34 Ф T A T. 
224,850 10/0 11d. | Consolidated Telephone Const. & Manufacturing.. Js yr 15 a May and November е ni 
171,504 1 1/) | Oriental Telephone and Electric (fully = ) vs 1 z |! ds Ce ee Еа vá 
484,597 5 3/0 * sese TAS 7# 78 7 7 313 4 June and December 7} Tes 

5,000 10 6% Do. r Gent. Cumulative 1st Pref. ...... 16 18 16 18 3 6 8 й ed 174 - 
15,000 10 6% Do. 6 Cumulative 2nd Pref. (fully paid). 161 174 16} 174 8 8 7 d as 5 е 
119,234 5 2/6 Do. 6% Non-Cumulative 8rd Prei. à 6} 61 6% 64 312 9 | НА 611 6} 
1,100,000 Stock 83% |" Do.  Debenture Stock, 44% (red.) ...... æ.. 167 110 107 110 з 4 6 January and July .. 108} 1074 
58, 5 3/0 / ˙ ̃ Üvü1!1! 8 33 4 3} 4 Es | Pe “a T o 
£146,733 | Stock 5% Do. брег Cent. Debenture Stock (red. "He Ae 98 103 99 104 418 0 | m " 120} 103} 
ELECTRICITY SUPPLY COMPANIES. | 

40,000 £10 10/0 си London Electric pg. (fully paid) .... 114 15} 14) 153 3416 - 15] 14] 

40,000 10 6/0 o. 6% Cumulative Pref. abs r 16h 17 161 17 3 10 7 — 1611 16} 

£100,000 | Stock 67 |+ Do. 57 Debenture Stock Gad eee ьо... 184 188 134 138 313 6 June and December 85 бе 

19, £5 85 Electricity Supply Co. for Spain ͥ - . : * id = 
£30, £5 30 | Charing Cross & Strand Electricity Supply Corp. . 8 8} 81 8} > 2 : T 
£57,400 | £100 5% Do. б per Cent. Debentures, 1900 ............ РА 2 Е és — E 

22,475 28 T County of London & Brush Prov. Ord. (fully paid). 8} 9} 84 94 : T 91, ; 
£10,000 £10 3/0 Do... Prati (fally ald): „25а ебе 123 184 124 13} m - 13 1212 

8,322 £5 +4 House-to-House Electric ... is - 4 in — НА 

15,000 £5 Bi Kensington & Knightsbridge El. Light ‘fully paid). ex - js - Ра кё 

10,000 £5 6% Do. Ist Pref. Cumulative (fully pa ЭРУ i ға М January and July .. МА Sà 

45,000 £5 8/0 | Liverpool Electric Supply (fully pad 8 8} 8 8} 312 9 — ка xa 
28 M. Ls condom n Sapp у. i Mu cui рыр сув 32 Ne Es 5 

, 5 etropolitan Electric Supply (fully ра TERE 14 15 14 15 213 4 2 14 14, 

45600 |. diod-| HY .... 120 193 10 19) | 314 5 June and December a ane 
6, £10 4, Notting Hill Electric ..........-- chante n x "pen 9 9} 9 9} б = | de es 
ә» n s Rand SOLIS 11.7.2255. Азр ырыу азаб mE PIE eres à ё prem 8 4 prem ex — 2 

19,980 £5 5/3 | St. James and Pall Mall етага 10} 11 104 11 oi 101 К 

20,000 £5 1% Do. 7 per Cent. Ргеќегепсе.................. 10 11 10 11 3 3 6 is a МА 

59,900 5 4/6 Westminster Electric Supply (fally paid) . 9} 10 91 10 38 4 ЕА 93 E 

ELECTRIC MANUFACTURINC, &o., COMPANIES. 

90,000 8 1/6 Brush Electrical Engineering. "eye 14 1% 14 13 . = lf . 
90,000 2 6% Do. 6 per Cent. Pref. Non-Cumulative ...... 18 14 18 1 S 4 0 — * М 
£125,000 Stock 44% Do. 44 per Cent. Debentures.............. 111 114 111 114 | 319 9 March & September on А 
28,180 5 3/0 Crompton and Со., 7 per Cent. Cumulative Pre’. 2 2h 2 21 * January and July os ove 
89,261 5 1/6 Edison and Swan United (*A" Swan) (£3 paid) . 14 1} 1} 1? 8 10 1L | February & August 18 T 
£102,000 Stock 44% Do. 457 Mortgage Debenture Stock .. ...| 104 107 104 107 4 5 9 | January and July .. " эш 
£20,000 £5 8 Electric and General Invest. Ordinary (£1 paid) .. ad j T = = - 

110,000 2 92 Electric Construotllon 446 em caos 14 13 14 18 0 = 1} .. 

12,845 2 2°93 Do. 7 per Cent. Cumulative Pref. .......... 24 3 24 8 413 4 Septembe: . — 

91,195 2 10/0 Elmore's Patent Copper Depositing ............ E E $ i is sh se zm 

922 x у Fowler Waring Cables (fully paid) ............ > T га T T 5 

, 15/0 India Rubber, Gutta Percha, &c., Works 23 24 23 24 1 3 4 23 

£290,000 100 44% |" Do. er Cent. Debentures, 1880 Loose veo F * : 45 3 Viri a ы; š ds 

pes 20 E Internationa Okonlte Ordinary . * = * ne s + 

, £ Do. 8 per Cent. Preference sai А * ё a .. 

90,000 £5 nd Manchester Edison-Swan “А ” (EI 103. paid). 4 і } 22 | Ребе аә ешн RE э» 

87,850 12 24/0 | Telegraph Construction and Maintenance ........ 33 41 83 41 | 4 710 | March and July. 40 38} 

£150,000 100 EX 1€ Dé 6 por Cont Bondi орь mb P Remote a 102 106 102 105 417 1 January and July . ЕР n 
87,514 £5 + Woodhouse and Rawson Ordinary (£3 15s. paid).. Э а - 
ЖО 2: ＋ Do. 1 (ОЦУ ТЦ) 5а М — = .. 

, 10/0 | W. T. Henley's Telegraph Works Ordinary........ 16 17 16 17 3 8 March & Septe л ` 
830,000 10 7 [0 Do. 7 per Cent. Preference E ed idis 17 18 17 15 з 17 Н N 5 . 
£50,000 Stock 4417 Do. 44% Mort ge Debentare Stock........ 109 114 109 114 319 9 February & August 113} . 

RAILWAYS AND TRAMWAYS. | 
£630,000 | Stock 147 ony: and South London Railway Con. Ordy. . 42 41 42 41 21610 January and July .. 42} . 
7,650 10 6% p» 5% керы Preference 144 6} 15 154 з 4 6 T 144 .. 
£10,171 | Stock 4% Do. атак Dinner 133 135 185 137 218 5 | May aud November 8 - 
87,500 &10 3} 1 570 A Loud Oe ma it od ae 14 14 141 14} 22 9 

20,000 10 5 Do. (X PMO oer кыза секс imei ш, Us 7 14 Mà | 21610 ы i 5 

А Stock 4 DO. CE DeDentuté ma 114j 1164 114 1164 81010 | January and July - - 


In calculating the yield on this security, allowance has been made for accrued interest but not for redemption, 
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THE 


UNIVERSAL STEAM ENGINE 


RAWORT HS PATENT). 


In’ consequence of the large and increasing demand 
which has sprung up for this Engine since its introduction 
to the public (see Engineering of 28th Feb., 1896), the 
Directors of the BRUSH ELECTRICAL ENGINEERING 
COMPANY have authorised a large EXTENSION of their 
WORKS. Building operations have commenced and will 
be completed in August in time to cope with the Autumn 
trade. 

UNDERGROUND MAINS. 


CALLENDER’S BITUMEN TELEGRAPH & WATERPROOF COMPANY, Ltd. 


MANUFACTURERS OF 


ELECTRIC LICHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors. Ironfounders and Coppersmiths. Makers of Lead Tube and Pipes. Bitumen Refiners 


Head Office: 90, CANNON STREET, LONDON, E.C. | 
Telephone No. 16188. Telegraph ia : " CALLENDER LoRDOR.“ 
Factory—-ERITH MARSHES, HENT. 
LIVERPOOL—Oldham Pince, Renshaw Street. BIRMINGHAM—5S8S, Water Street. 
NOTTING HAM—Hing John's Chambers, Bridlesmith Gate. GLASGOW —Great Western Road, Kelvinside. 
Also Contractors for underground Mains at ABERDEEN, COATBRIDGE, CHELSEA. de e HUDDERSFIELD, SHEFFIELD, HULL, OXFORD HANLEY, 
C. 9 . 

The CALLENDER COMPANY 1s p to ое the 8 of Underground Mains, including all excavation and reinstatement of paving, building boxes, 
feeder points, or transformer chambers, erecting lamp posts 50 lars and all other accessories r Yu Ah for the complete equipment of the distribution network of a Central 
Btation, for either HIGH or LOW TENSION with CONTIN 0008 or ALTERN ATING CURR 

1. With Vulcanised Bitumen Cables laid solid in Bitumen. 
3. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes. 
8. With Lead-Sheathed Cables either Single Conductor, Ooncentric, or Triple Concentric, armoured and laid direct in the earth. 


Price 1s., post free Is. 3d. Annual Subscription, 12s. ба. post free, abroad 14s. 


“THE ENGINEERING MAGAZINE: 


An American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social! 
Subjects by leading writers. 
CONTENTS OF THE MAY ISSUE (No. 2, Vol. XI.). 
PRESENT VALUE AND PURCHASING FOWER OF GOLD—H. M. Chance. To EOIN ILE AND THE HOR3ELES3 NE PROBLEM—W. Baxter, jun. 


THE 
QUACKBRY IN ENGINEERING EDUCATION — Edgar Kidwell. NIS IN THE SELECIION OF STEAM ENGINES—W. H. Wakeman. 
THE VAST IMPORTANCE OF THE COKE INDUSTRY —John Fulton. MODERN MACHINE SHOP ECONOMICS. II. оге L. Arnold. 
LOPMENT OF ELECTRIC LIGHTING ENGINES—H. Lindle MINOR MINERAL PRODUCTS OF THE UNITED STATES. I.—David T. Day. 


DEVE y. 
ARE BRITISH RAILROAD STOCKS GOOD INVESTMENTS ?—Thos. Е. Woodlock. | RESTRAINTS UPON THE PRACTICE OF ARCHITECTURE-—J. B. Robinson. 
Each issue of the Magazine also contains— 


A Complete index of the Contents of the World’s Technical- Press. 


Тик ENGINEERING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. ; 


A Speoimen Back Number will be forwardod on receipt of Gd. to defray postago, &o. 
European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN" PRINTING & PUBLISHING CO., Ltd. 


SALISBURY COURT, FLEET STREET, LONDON, E.C. 


ae 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. 
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EASTERN TELEGRAPH ‘COMPANY, LIMITED. 


IN CONNECTION WITH THE 


EASTERN EXTENSION (A USTRALASIA AND CHINA), BRAZILIAN 8 SUBMARINE, 
88 MI RICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRIOAN DIEROT TELEGRAPH 


By DIRECT TRIPLICATE CABLES, to a Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republio, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, тола, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 

= Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By pii gens те to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 

an anila. — —ñü—ͤ ſ ' ĩ 


Telegrams should be sent from the Company's Stations— 
LONDON—1I, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANCHESTER—20, Brown Street. LIVERPOOL—K13, Vii: Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, соза Ohio, Syra, Oandia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, ar 5 opaa onia; Santa Maura, Tinos, An Andros, Zea, and 
alı the Greek Islands 


The Company Cables are worked by Muirhead’s DUPLEX principle upon all из 
Main Sections. 


In sending Telegrams from Postal Stations СС V 22 these words being signalled gratuitously b 
care should be taken to mark them— LA. EASTERN, the the Postel Authorities T 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


97, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, Е,О, By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIiREs. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 

CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 

VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 

‘WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 

ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 

over every Message. 


essages are accepted ab the Company's Offices— 

LONDON: 18, 01 Broad Street, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.G. 

LIVERPOOL: Walmer Building, 6, Water Street. 

MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the Sharpe made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA LINDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Re п. "ox of Stations, &c., are forwarded post free om 
application to the Company's Head Offices, 18, Old Broad Street, London, E. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., E.C. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIMR. For SHIPO, STEAMERS, YACHTS (insido or outside), LAM P-POSTS aues and Electric) 
and for ALL PURPOSES where a hard and washable surface is essential. Haas stood years of rough w 


THE INDESTRUOTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Rosdas dus Tanks: &в 
LASTS WELL WHERE OTHER PAINTS АВЕ USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, &c. 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 
а Psrfeot биге 


BROWNINC'S COLOU RLESS PRESERVATIVE SOLUTION " "tor Damp Wallis. 
Makes Bricks, Porous Stone, Cement, &c., weatherproof. It was applied to OLEOPATRA'S NEEDLE IN MAY, 1879, and after eleven years 
exposure to the trying climate of London, Mr. Dixon, C. B. (who brought the Obelisk to London), desc e success. The Times, May 28th, 1590. 


THE PAIHTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON." 


H JALLOWEEN. Duncan Wallet and Co., 


Shi f Wines, Spirits, Teas, Coffees, &o., in Bond. 
INDIGESTION, WIND, BILE. SICKNESS, HEADACHE, "PA M. FENCHURGH STREET, LONDON, E.C. 


Special mq pret made for supply of Telegraph Stations & Cable Steamers abroad. 

Mesars. D. W. & Co. supply Provisions and Bonded Storer tothe CABLE STREAMERS 
Of all Chemists, in Bottles, Is. 14d., 2s. 9d., and 4s, 6d. ; or of th of several Companies, also to VARIOUS STATIONS of the EASTERN, EASTERN 
Le ape m AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRA LASIA, AND 
CHINA TELEGRAPH COMPANIES, and are prepared to execute orders on specially 


DYSPEPSIA CURE со, 18, Eldon St., FINSBURY, E.C. | tavourable terms on shortest notice. А c ME 3 
KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 
WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, iiid pum im MAIL STEAMERS, DUCAL LIRE, CLAN LINE, RATIORAL 


LIRE, STAR RAVIGATIOR CO., Messrs. GEORGE THOMPSON & CO., Messrs, LAMPORT & HOLT, Messrs, MILBURN & CO., Mr. И, LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Salling Vessels. Agents at all the Principal Ports, 


Particulars, Clroulars, and Testimonials will be sent in answer to applicati: n made tothe SOLE MAKERS, 


JOHN KIRKALDY & SON, "о" GARFORD ST, LONDON, Е. 


TELEGRAPHIC ADDRESS: KIRKALDY LONDON. 


"")»5vN 3Q0vui 


: OLEOPATRA'S NEEDLE. .- 


A pure and harmless Cordial, and a splendid Pick-me-up. 
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TI TASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, it 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Шит, ^» 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


— — 9999999999999 9 ———————————————— 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— | 


SOUTH AFRICA. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. | + - - TRANSVAAL, 


EAST COAST. 
' ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
| BAGAMOYO. DAR-ES-SALAAM. ’ i 


WEST COAST. 


а BRITISH | PORTUGUESE. | FRENCH. 
BATHURST (Gambia). ВІЅЅАО. CONAKRY. 
SIERRA LEONE, BOLAMA. GRAND BASSAM. 
| 4 . KOTONOU (Porto Novo) 
penes PRINCIPE. GABOON. — 
: S. THOME, WHYDAH. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Wincheste: House, 50, Old Broad Street, E.C. 
| By order 
H. E. PLANK, Secretary, ‘GEORGE DRAPER, Secretary, J. CAMBROOE, Secretary, 
ArnmicAN Dinkgor TELEGRAPH Company. EASTERN AND Sourn AFRICAN TELEGRAPB West Arrioan TELEGRAPH COMPANY. 
Oompany, | 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lm. 
THE WESTERN « BRAZILIAN TELEGRAPH CO., Lm. 


— —— — 


HE above Companies 8 the the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Оо, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo, Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira с MU AE йы» ик зы Argentine Republic—All Stations. 
Cape Verde Islands 8t. Vincent . Paraguay—All Stations 
55 n St. Jago Bolivia—All Stations .. .. .. .. .. om 


Brazil—Pernambuco  .. buc T x 8 Те 
Е? All other Stations 
Uruguay—All Stations. 


Chili—All Stations ES sii T T = Em 
Peru—All Stations i а EM ei bs “‹ 


000000 
Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 
Ey Osper, 
RICHARD COLLETT, Secretary, 


BmaziLiaN SuswaninE TmnxcmapH Co., М:хонквтев Hover, (vp Вволр BTRRñ Rr. 
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“COMMERCIAL.” 


MACKAY- BENNETT SYSTEM A CAT oin 


{7 ATLANTIC 


wen 


Dres 3 = THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 

por yY SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
| UNITED STATES. 

SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS OF THE AMERICAS. ! 


POSTAL TELEGRAPH CO. The greatest competitive system of Telegraphs ever 
maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching aii Important places In CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


et V C OM M ER Cl AL » Toinsure your Cablegrams being forwarded by this Company's system, please mark them Va COMMERCIAL," whieh 
ІА e  {ndication із not charged for; or use the Oompany's own forma, bearing its GLOBE trade mark ^ 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 
.. + HEAD On: 258, BROADWAY, NEW YORK, U.S.A. 


J. W. MAOR AY, PRESIDENT. | Ес | 
Guo. G. WARD, VICE-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS, 1. ECKERT, Prestaent and General Manager. | 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES frem PENZANCE, Cornwall, to MEW YORK CITY direct. Both Cables are duplexod. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Oables of the MEXIOAN the 
CENTRAL and SOUTH AMERIOAN TELEGRAPH OOMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with.the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
| they should be marked 


“Via Western Union.” (“ina aa 


f th 
The On of the Company 959 @RESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 
RECEIVING OFFICES: 


CONNECTIONS. 


GENERAL OFFICE, LONDON, 
BISHOPSCATE HOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, E.G. 
- FREDERICK WARD, MANAGER ти ENGLAND. 


40, MARK LANE, LONDON, E.C. 2, NORTHUMBERLAND AVENUB LONDOY, . o. 1, PANMURE STREBT, DUNPII. 

21, ROYAL RXOHANGB, LONDON, E.C. АБ, BEXOHANGE BUILDINGS, LIVERPOOL. 06, GBORGB STREET URGH. 

109 CHURCH STRERT, LO N, E.C. CKHALL BALDWIN 8T., BRISTOL. CHANGB BUILDINGS, А 

EFVINGHAM HOUSE, AROWDBL 8T., STRAND, 39, GORDON STREET, G . 7, ROYAL BXCHANGB, ST., MANCHESTER 
LONDON, W.C. 10, FOBSTRR SQUARB, BRADFORD. 1, SIDE, NEWCASTLE NR. 


t 


— — — — 


1 
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W. H. ALLEN, SON & Co., 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


19, GREAT GEORGE STREET, WESTMINSTER, S.W. „= ^ TRIPLE-EXPANSION ENGINES 


FORMERLY OF UP TO 1,000 H.P. 


YORK STREET WORKS, LAMBETH, LONDON. 


MANUFACTURERS OF 


I E F | 
a LN. z E — 
High-Speed Engines, Ua 
ra a" " | 
Ттїрїе and Compound. "EP T a 


T Е 
CENTRIFUGAL PUMPS ТЕЛА. 


AND 


PUMPING ENGINES. 
COMPOUND FANS & ENGINES 


For Forced Draught and Ventilating. 


Direct-Acting Engines 
and Dynamos 


For Electric Lighting. Complete Installations 


CONDENSING PLANTS. 


REFRIGERATING 
MACHINERY. 


New Catalogues of our Manufactures = 
Just Issued. й ER 


HICHER VOLTAGE DEMANDS BETTER INSULATION. 


BOARD OF TRADE REQUIREMENTS ARE INCREASINGLY STRINGENT. 


Electric Light 


PRACTICAL 
Contractors 
APPARATUS Wirin i 
нв | moun | Noi 
| ELECTROLIERS, BRA | 
EXCELLENT | HIGH TENSION SWITCHES ano FUSES. | on Factors, 
FOR PUBLIC SUPPLY MAIN 
QUALITY CUT-OUTS, CEILING ROSES, PORE HOLDERS Central Station 
WALL PLUCS, 55 А 
АТ PUSHES, e a Authorities 
REASONABLE | : NEUES no FAGTORIES ^, ALL Sdn " 
PRICES. /; арг НЕЕ? А SATISFACTION or ta“ 
AR VERS! | 3 Company’s Manufactures. 


CRICACO WORLD'S FAIR—DIPLOMA AND MEDAL FOR INSULATORS. HICHEST, AND ONLY, AWARD FOR TROLLEYS. 
120,000 GF OUR INSULATORS NOW IN USE OH THE BOSTON AND BROOKLYN TRAMWAYS ONLY. 


ALBERT and J. M. ANDERSON, 


89, VICTORIA STREET, WESTMINSTER, LONDON, S. W. 


ELECTRIC TRAMWAY SUPPLIES. 


* AE'TNA" Insujators and Hangers. 
"ANDERSON" STANDARD LINE MATERIAL. of 6 


TROLLEYS, LIGHTNING ARRESTERS, SPECIAL TOOLS, &o. EVERY REQUISITE FOR OVERNEAD LINE CONSTRUCTION, REGISTERED TRADE MARK. 
C 
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G.E.BELLISS« Co 


NSTABLISHED 1852. dL. “LIMITED. 


Ledsam Street Works, BIRMINGHAM. 


London Office: WESTMINSTER CHAMBERS, 9, VICTORIA STREET, S.W, Telegraphic Address: BELLISS BIRMINGHAM.” 
Manufacturers of | 
DOUBLE-AOTING, HIGH-SPEED VERTICAL 


ENGINES 


SIMPLE and COMPOUND, OPEN and ENCLOSED, 
R 


ELECTRIC LIGHTING. 


SURFACE CONDENSERS, ZAI Е |, 
AIR and CIRCULATING PUMPS, e c Baw 
PIPINC, VALVES, and CONNECTIONS 


FOR COMPLETE STEAM EQUIPMENT OF 


Gentral Stations з ag = 
INSTALLATIONS. == E ШШ F 


ESTIMATES FREE ON RECEIPT OF PARTICULARS. 
Before Ordering, Write for Catalogue. 
THE ENGINEERING TELEGRAPH CODE USED. 


HIG E: PRI “yy LUBRIC p en — 4 AND DYNAMO 
De , Yacht 


3 


Torpedo Во 


C. 


NALDER CRAWLEY SOAMES 
1896 TYPE 


OF HICH 
ae, AMMETERS & VOLTMETERS 
6in. METAL DIAL. — ACCURATE. 
BRASS COVER. RELIABLE. 
BRASS BASE. HANDSOME. | 
TERMINALS MADE IN | 
AT BACK. ENGLAND. 


£200 
Up to 160 Volts. 


51 176 
Up to 100 Amps. 


NALDER BROS. & СО. 2 adel... 16, RED LION ST., CLERKENWELL, LONDON. 
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TELEPHONB No. 15,077 TELEGRAMS: "INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1860), 


Eteotrioal Auotioneors, Valuors, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALES BY AUOTION, &c. 


TO ELECTRICIANS, ENGINEERS, BROKERS, &c. 


ACME AND IMMISCH ELECTRIC WORKS, 
FERDINAND STREET, CHALK FARM, LONDON, N.W. 


Messrs. PERCY HUDDLESTON & CO. 


WILL SELL BY PUBLIC AUCTION, | 
Om TUESDAY, JUNE 16. 1896, 
At TEN for ELEVEN o'clock precisely, the 


ENTIRE CONTENTS OF THE ABOVE WORKS. 


e 25-H. P. SEMI- PORTABLE UNDERTYPE ENGINE, by Robey and Co. 
10H. P. LOCO. BOILER, by Marshall, Sons and Co. 20-H. P. HIGH SPEED ENGINE, 
by Belliss and Co. Twenty Screw- Cutting and other Lathes, from 4 to 19in. centres. 
Boring, Drilling, Planing, Slotting, Sawing, aling. Punching and Shaping 
Machines, 7-ton Overhead Crane, Gauges, Stocks and Dies, Lathe and other tools, 
Belting, Shaft Pulleys, &c. CONTENTS OF BRASS FOUNDRY. Also the 
VALUABLE ELECTRICAL PLANT, comprising Dynamos, Motors, Volt and 
Ammeters, Galvanometers, Wheatstone Bridges, Meters, Resistances, Switches, 15 
miles of Vulcanised Cable, Telephones, Cast Iron Poles, Stays. Btandards, Insulators, 
1855 аге the OFFICE FURNITURE, including two Safes, Typewriter, Desk, 

ables 

On view day preceding and morning of Sale. Admission by Catalogue only, which 
may be obtained from the Auctioneers, PERCY HUDDLESTON & CO., 72, Finsbury 
co DON, E.C.; 20, Chapel Works, LIVERPOOL; and 47, Grand Parade, 


TENDERS INVITED. 
BOROUGH OF SHOREDITCH. 


ELECTRIC LIGHTING OF DUST DESTRUCTOR AND ELECTRICITY SUPPLY 
STATION, SHOREDITCH. 


CONTRACT No, 6. 


The SHOREDITCH VESTRY INVITE TENDERS FOR :— 

The SUPPLY and FIXING of INSULATED CONDUITS, CABLES, SWITCH and 
FUSE BOARDS, and all SUNDRY FITTINGS and MATERIALS for INSTALLING 
the ELECTRIC LIGHT in their new Dust Destructor and Electricity Supply Station, 
Coronet-street, Shoreditch. 

Specifications, with Forms of Tender, can be obtained, on and after June 5th, from 
the Consulting Engineers, Messrs. Kincaid, Waller and Manville, 29, Gt. George- 
street, W nster, on payment of Three Guineas, which sum will be returned on 
receipt of a bona fide tender. 

Tbe Vestry do not bind themselves to accept the lowest or any tender ; and Con- 
tractors whose tenders are vui iq; shall enter into a formai agreement under seal 
with sufficient sureties for the due fulfillment of their respective Contracts. 

Trade Union rates of and hours to be observed. 

Sealed Tenders, endorsed Electric Lighting Tender for Wiring," to be sent at or 
before 4 p.m. on Tuesday, June 16th, 1896, to 

H. MANSFIELD ROBINSON, Clerk and Solicitor. 

Town Hall, Old-street, E.C. 


COUNTY 


BOROUGH OF BURNLEY. 

TENDERS FOR ELECTRIC CABLES. 

The CORPORATION of BURNLEY invite TENDERS for the SUPPLY and 
DELIVERY at their Electric Lighting Station, Burnley, of ARMOURED СОМ. 
CENTRIC UNDERGROUND CABLES. Specification, Schedule of Quantities and 
Forms of Tender may be obtained on application to Mr. W. R. Wright, the Borough 
Electrical Engineer, on payment of a deposit of £1. 1s., which will be returned on 
receipt of a bona fide tender. Sealed tenders endorsed Tender for Cables and 


addressed to the “Chairman of the Electric Lighting Sub-Committee, Town Hall, 
Burnley,” must be delivered on or before Wednesday, the 24th instant. 


By Order 
WM. T, FULLALOVE, Town Clerk. 


Town Hall, Burnley. 
8rd June, 1896. 


BRITISH ELECTRIC TRACTION (PIONEER) 00, 


1 and 3, GREAT WINCHESTER STREET, LONDON, ЕС. 
Chairman—Sir CHARLES RIVERS WILSON, G. O. M. d., С.В. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 


the requirements of each locality. 
Address communications to E. GARCKE, Managing Director 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY 


LIMITED, 


GUARANTEES FIDELITY. 
Bend for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &c. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURANCE. 


Head Office: 49, CHANCERY LANE, LONDON, W.C. 


xxi. 


з Gold Medals. 


— 


E STANLEY VA 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London.” Telephone, 65188, 


TENDERS INVITED. 
CALEDONIAN RAILWAY COMPANY. 


CONTRACTS FUR STORES. 


The DIRECTORS of the CALEDO NIAN RAILWAY COMPANY are prepared to 
receive TENDERS for the SUPPLY of the undermentioned STORES, for Twelve 
months, from 1st August, 1396 :— 

Class No. 


Cless No. 
1 Barrows, 82 Iron Chain. 
2 Bolts and Nuts. 33 Iron Rivets. 
5 Bricke, Clay, Lime, &c. 84 Galvanised Wire and Wire Feno- 
6 Brooms, Birch and Heather. ing Requisites. 


M 


7 Brushes. 87 Lamps and Lamp Furnishings. 
9 Candles and Soap. 38 Lamp- Wick Cottons. 

10 Canvas. 39 Leather. 

11 Carriage Furnishings. 40 Locks. 


41 Nails, Sprigs and Tacks. 


12 Carriage Laces 
42 Oils and Grease. 


18 Carriage Trimmings. 


17 Colours. 47 Rail Chair Spikes and Fish Bolts. 
18 Copper Rivets, &c. 48 Ropes, Cordage and Twines. 
19 Cotton Waste and Sponge 49 Screws. 
Cloths. 50 Shovels, Spades und Graips. 
20 Crucibles. 52 Spelter, Tin and Lead. 
21 Drysalteries. 59 Sundries. 
24 Gas and Water Fittings. 60 Telegraph and Electric Appli- 
25 Glass. ances. 
27 Hammer Shafts. 64 Timepieces. 
28 Hardware. 65 Tinwork. 
29 India-Rubber. 66 Tools. 


Specifications and Forms of Tender, and any QUE necessary information, may bo 
obtained, on and after the 1st June, from Mr. Jas. Lorimer, Superintendent of 
Stores, Caledonian Railway, Charles-street, St. Rollox, Glasgow. 

Patterns may be inspected on and after Monday, 1st June, from 9 a.m. till 5 p.m., 
at the Company's Stores, Charles-street, St. Rollox. Saturda , 9 a.m. till 1 p.m.) 

Tenders, endorsed “Tender for Stores," to be with the Secretary, 302, 
Buchanan-street, Glasgow. not later than MONDAY, 15th June, 1896. 

The Directors do not bind themselves to accept the lowest or 8 offer. 

Co Sms Mohan Gage tn á 

m 8 ces, , Buchanan- street, w. 
ену 29th May, 1896. 


ITY OF LEEDS. 


TO ELECTRICAL ENGINEERS, CONTRACTORS AND OTHERS :— 

The COUNCIL require TENDERS for an ELECTRICAL INSTALLATION sufficient 
for the working by the overhead system of haulage, a double track of Tramway 
seven miles long. The work will be divided into the following Contracts :— 

1. POLES for su porting Trolley Wire. 

2, UNDERGROUND CONDUITS and CONDUCTORS. 

8. TROLLEY WIRE and attachments. 


4. MOTOR CARS. 
5. ACCUMULATORS and SWITCHES. 


6. STEAM ENGINES. 
7. DYNAMOS, SWITCHBOARDS and ACCESSORIES. 


Tenders endorsed with the number of the contract must be sent in, addressed to 
the Town Clerk, Town Hall, Leeds, not later than JUNE 20th next. 

Particulars, plans and forms of Tender may be had (on payment of a de t of 
£2 2s. for each contract, which will be returned on receipt of a bon& fide Tender) 
from the City Engineer, Municipal Buildings, Leeds, or from 

Dr. JOHN HOPKINSON, F.R.8., 
b, Victoria-street, Westminster, S. W. 


A COLONIAL FIRM with OFFICES and WAREHOUSES 


in NEW ZEALAND and AGENCIES thoughout AUSTRALASIA, is open to 
REPRESENT a few good ENGLISH and CONTINENTAL HOUSES in ELEC CAL 
MACHINERY and SUPPLIES (Mining Machinery preferred). 


TRAVELLERS CONSTANTLY AT WORK. 
(Sole Agencies only accepted.) 


HADLEY & CO., Auckland, New Zealand. 


DOU LTON «CO, 


MANUFACTURERS OF 


LUMBAGO [JRUGIBLES 


em». 


TY 193 + “поч | 
^d | 
4 


Address : 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 

Gold, Silver, &c. 


f 


Di } ots: 
1 LIVERPOOL, MANCHESTER, 
Geter BIRMINCHAM, | 
prm ST. HELENS, LANCS., and PARIS. — 
ATE. LONDON, S.B. 


02 


L. 


34 А 
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APPOINTMENT VAGANT. 


TO ELECTRICAL ENGINEERS. 
HE LEYTON URBAN DISTRICT COUNCIL are pre- 


ared to receive applications for the post of RESIDENT ENGINEER to the 
Electric Lighting Installation now in course of construction. For particulars apply 


he undersigned. 
А eae е R. VINCENT, Clerk to the Council, 
Town Hall, Leyton, Essex. 


THE ELECTRIC AND GENERAL INVESTMENT COM- 
PANY (LIMITED). 


NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER of 
Members of the Company will be CLOSED from the 5th JUNE to the 18th JUNE, 
1896, both days inclusive, for the purpose o preparing the dividend warrants. 


y order, 
J. CECIL BULL, Secretary. 


1 and 2, Great Winchester-street, London, E.C., 
4th June, 1896. 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXCHANGE, are inserted in “ THE ELECTRICIAN " at the following low rates: 

Three Lines and Under 18. 6d. 


Per Line After.. = ps - Si T ва. 
Nine Words to the Line. 


SITUATIONS VACANT AND WANTED. 
A LARGE Continental Manufacturing Joint Stock Company 


in the electrical line, intending to open a London branch, seeks the services 
of a MANAGER ; liberal terms. Must be thoroughly acquainted with the trade, 
and have good introductions. Guarantee required. Address Р, C.,“ Buecker's 
Hotel, Finsbury-square, London, E.C. 


MAN UFACTURER of good Incandescent Lamp requires 


AGENTS in all important towns in the United Kin * by letter 
ndon. 


to LAMPS," care of Electrical Review, 22, Paternoster- row, 


(01, -WINDING, LACQUERING and POLISHING 


GIRLS WANTED, used to lacquering and polishing small electrical instru 
ments.—State wages ane MM experience to TELEPHONE,” Electrician Office 
eet-street, E.C. 


Salisbury-court, 


TRICAL ENGINEER seeks ENGAGEMENT, capable 


of estimating for and carrying out electrical wiring. Good general experience, 
— RR aici. “Ө. S.“, Electrician Office, Salisbury-court, Fleet- 
street, E.C. 


ENGINEER. nine years' experience in factory, installation 
and station work, well up in designing and estimating, highest references, 
seeks ENGAGEMENT. — 2217, Electrician Office, Salisbury- court, Fleet-street, E. C. 


ANTED, situation as INVENTOR’S MODEL MAKER, 


used to small mechanical work. Address, W. WATSON, Green Dragon Hotel, 


Beverley. . 
LECTRICAL ENGINEER seeks. ENGAGEMENT. 
Good experience. 


Capable of estimating and carrying out installations. 
Address G. 8.,” Electrician Office, Salisbury-court, Fleet-street, Е.С. 


WANTED, and FOR SALE. 
LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platmum sol 


ANTED good SECONDHAND 100 HORSE-POWER 
STEAM ENGINE and 75-UNIT ALTERNATOR.— Price and particulars to 
X. X.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


o CYCLE, MOTOR CAR, ELECTRIC COMPANIES 
AND OTHERS. ; 

FOR SALE, CASTLE IRON AND STEEL WORKS, Hadley, Wellington, Salop. 
Rolling mills for iroa, rods, hoops, wire ; large shops and buildings ; £10,000 wort 
plant, cost £100,000; L. and N. W. sidings into works; canal basin ; cheap coal; 
splendid works and site for above companies.—B. P. BLOCKLEY, Bloxwich, Staffs. 


A CCUMULATOR CHARGING.—C. H. CATHCART 

and CO., having plant y ＋ adapted for this purpose, Charge Cells of all 

sizes mptly, 8 and cheaply. Terms on application. Accumulators on 

Hire for temporary 1d. 7 experimental uses, &c.—3, Dorset-buildings, Salisbury - 
square, Fleet-street, Е.С. Telephone No. 65,266.) 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 


note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 


you, free of to the best men now at liberty. 
Address, C . RICHARDSON and CO., Engineers’ Bureau. 342, Strand, 
London, W.C 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeking E can obtain personally 
(or threugh their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed.—Address, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
CATALOGUES FREE. 


44, 


Cr. 8vo. Cloth. Price 6s. net, 


HANDY GUIDE TO PATENT LAW 
AND PRACTICE. 


By G. F. EMERY, LL.M., of the Inner Temple, Barrister-at-Law. 


The learned author of this volume has compressed within the limits of some 
500 pages all the law and procedure relating to patents, commendable alike from 
the point of view of typography and arrangemeut."— Electrician. 

Mr. G. F. Emery, of the Inner Temple, is already favourably known as the 
The book is well conceived and carefully 


author of concise legal textbooks. 
executed." —Manchester Guardian. 

It is clearly and concisely written and seems to contain all information that is 
of practical value as to obtaining a patent." — Law Times. 


EFFINGHAM WILSON, 


Royal Exchange, Е.С. 


A HANDSOME AND INTERESTING GIFT BOOK. 
THE ARTEMIS LIBRARY. Crown 8vo, illustrated, gilt edges, 7s. 6d. 


THE PEOPLE оғ me MOON. 


A Novel. By TREMLETT CARTER, 
Illustrated by D'AGUILCOURT. 


" This remarkable book bears upon every page evidence of scientific knowledge 
and vivid imagination. . We congratulate the author." Nature. 

‘The reader will travel through a strange country indeed, and among an almost 
bewildering variety of marvels. The people of the moon se-m to have carried 
scientific research and invention to a pitch at which we poor earth mortals can hardly 
hope to arrive in the course of another thousand years or so."—The Electrician. 

'" Tremlett Carter has a fantastic imagination, and takes his readers through 
many strange experiences."— Black and White. 

There is a power of fantastic 3 in the book that suits the curious 
scenery of d'Aguilcourt's illustrations. Daly Telegraph. 

There is so much of the marvellous in Mr. Tremlett Carter's book, that at length 
we cease to be astonished at anything he chooses to tell us. A skilful use of 
scientific facts gives to the narrative a partial sense of verisimilitude. The book is 
boldly conceived and well written. The illustrations are of considerable merit." — 
St. James's Gazette. 

“ For daring SEU M and stupendous flights of imagination the work would be 
hard to beat. e book is certainly pleasant reading, and capitally written 
from a literary point of view. — Liverpool Mercury. 

“ Electricity plays a very important part in the story, and the various uses to 
which it is po are both interesting and instructive, and doubtless are but forecasts 
of what will be some day. The book is well got up, and worth reading as fiction 
combined wit} possibility.“ Western Morning News. 

There is imagination in this story, as well as skill in the telling." Daily News. 

The tale is thrilling in the extreme and cleverly worked out.”—Graphic. 


It is a book of marvels."— Yorkshire Post. 


Of all Booksellers and at the Libraries. 
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` PORTABLE ACCUMULATORS 
“ Cosmos" Primary Batteries 


Absolutely Constant for hours at High Rate of Discharge. 


The Bristol Safety Lamp Works, 


THE LATEST AND BEST 


"NON-SPILLING" POCKET ACCUMULATOR. 


Patent. 
FOR 


Roentgen 
Photography. 


APPLY— 


63, Queen Victoria St., 
LONDON, ш.с. 


READY NEAT WEEK. 


NEW BOOK IN “THE ELECTRICIAN” SERIES. 


óvo. 


Very fully Illustrated with Original Drawings, price 128. 6d., post free. 


SUBMARINE CABLE LAYING AND REPAIRING. 


By H. D. WILKINSON, M. I. E. E. 
The Author has given a detailed technical summary of modern practice in Manufacturing, La Testing and Repairiog a Submarine Telegraph Cable. The testing 
section and details of boardship practice have been prepared with the «bject and hope of helping be the cable services who are looking further into these branches. In 


the work of cable laying and re the most exact scientific processes are called 
pairing р 


into о 


rdinary use, and the service affords great scope for the exercise of engineering and 


skill. The enterprise has a great deal before it as 1egards pose Pune in research, improvements in instruments, processes and methods of Working, and цит 


extension of the cable systems. The description of the equipment о 
submarine cable will prove also to some not directly engaged in th 


In this original work is described the procedure on board ship when removi 
vessels for this purpo 


various difficulties that occur to the beginner. With a total length of near 


cable ships and the mechanical and electrical work carried on during the laring 

je profession, but nevertheless interested in the enterprise, a means of informing themselves as to the 
work which has to be done from the moment a new cable is projected until it is сеа! уа 3 
a fault or а an 


se. Further, as regards the electrical tests in use for the detection and localisation of faults, 
140,000 miles of cable submerged, and a fleet of 36 steamers employed solely in laying and 


cable, and the mechanical gear used in different 
consider the best, and most recent practioe, and the 


repairing cables, some idea may be gained cf the vastness and importance of this enterprise, and the various interests it involves. Of late years many improvements have 


been introduced in the tests used for locating the positions of faults in cables, and these have resulted in a considerable saving to the owners in cost o 


utenance. 


The book will be found of quite exceptional interest, and the illustrations assist the text in an unusual degree. 
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“The Cells we use for standardising purposes were “ We have very great pleasure in testi- 

supplied to us by yourselves in September, 1892, and RECENT fying to the excellence of your Acoumu- 

have been in constant use ever since. lators. We have, during the last few 


“Тһе 1 о was stated to 79 15 years, рон! а о, сопа ане 
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A very lucid little article, by Dr. OLIVER Lope, to be found 
elsewhere in the present issue, describes a few of his more 
recent experiments on Röntgen rays. Dr. Lopes finds that а 
positive charge has a peculiar reinforcing action upon the ray- 
emitting powers of a surface exposed to the cathodic radiation, 
but wisely refrains from hazarding an explanation of the 
phenomenon. Of greater interest are the experiments made 
in connection with the influence of magnetic lines of force. 
M. Larav (see The Electrician, Vol. XXXVI., April 8rd, p. 750) 
asserted that X-rays after passage through an electrified plate 
become amenable to the magnetic influence. Аз Dr. Lopax 
very truly remarked, this result would, if true, be profoundly 
important, since it would tend to the belief that X.ray 
phenomena were due to something in the nature of flying 
particles. Not a trace of the deflection or of the twist 
observable with cathode rays was found in the case of X-rays. 


` Ам interesting letter which we publish this week, from the 
pen of M. Вгохреі, supplies us with a further quotum of 
historical notes relative to the action of the electric arc in 
distorting the wave form of the alternating current supplying 
it with power. M. BrowpEL shifts the date of the earliest 
indication of this effect back to 1881, and attributes to 
Јосвевт the distinction of having been the first to observe 
it. As will also be seen, M. BrowpEL's own subsequent 
contributions to the literature of this interesting line of 
research were many of them made at an early date, the 
question of the distortion of waves by the alternate-current 
arc having been analysed by him in a Paper which appeared 
in La Lumiere Electrique of September 16, 1898. Basing his 
argument upon the researches which are described in that 
Paper, our correspondent now alleges that both Mr. Емтн'з 


and Mr. STEINMETZ’S opposing conclusions are erroneous,- 


owing to the fact that these investigators do not appear to 
have taken account of the influence exerted by the nature of 
the carbons. Thus the plot thickens, and things resolve 
themselves into an interesting triangular duel. 

` Ler us briefly review the positions of the three contending 
parties. In the first instance, Mr. Fritn brought before the 
Physical Society some curves which he had already, in 1894, 
communieated to the Manchester Literary and Philosophical 
Society. These curves represented the influence of an alter- 


nating arc upon the wave form developed by a ** Wilde ” iron- 
cored alternator, and Mr. FRIrH ventured to state that the 
curves showed ‘the great effect that the are has on the wave 
form, and also how this effect can be destroyed by placing 
resistance in series with the arc.’’ The general conclusion 
drawn by Mr. Евітн was that when the arc is permitted to 
have а preponderating influence it will alter the wave to the 
form required for the maximum efficiency, that is to say, the - 
flat-topped wave. Now we come to Mr. Sreixmerz. In our 
issue of May 22nd, we published a letter in which he 
described some experiments performed by Messrs. Товеү 
and WaLBRIDGE, in 1890, these investigators running arcs 
in series on a Stanley alternator. The wave form, which 
ordinarily was sinusoidal, became distorted into “ the 
most exaggerated form of a flat-topped wave—that is, 
a sharp double peak with a deep hollow between.” 
Mr. Steinmetz states that this effect was satisfactorily 
explained by Prof. Purin, who .attributed it to“ the periodi- 
cally varying resistance of the arc, which is extremely high 
at or near zero value of current, low near the maximum 
value." The Stanley machine used possessed very high 
internal reaction, and Mr. Steinmetz asserts that, had a 
machine possessing very low internal reaction been used, 
the wave of current would have been ‘distorted to single 
peakedness, that is, to the shape undesirable for arc lighting.” 
How Mr. Stemmetz knows this he does not say; but the 
assertion is one of vital importance to the question at issue. 
Here we have, then, M. BrowpEL stating that the nature of 
the influence of the are depends upon the quality of the 
carbons, and Mr. SrEiNMETZ stating that it depends upon the 
internal reaction of the alternator. What is the general 
law? Are both these conclusions right, or are they both 
in some way incorrect? In fact, what are the general 
conditions under which an alternating arc can distort the 
wave into the most efficient form, as we know from Mr. 
Евітн'ѕ researches it sometimes does? 


Tue Fourth Report of the Royal Commission on Electrical 
Communication with Lighthouses and Light-Vessels, which 
will be found in another column, contains some exceedingly 
interesting particulars with regard to the experience obtained 
in connection with various solutions of this peculiarly difficult 
problem. As will be seen by the Report, the experience 
is not altogether satisfactory, and it is proposed to try the 
induction system, supplemented by Mr. SYDNEY EVER SHEPD's 
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ingenious call-relay. Not the least valuable feature of the 
Report is the information relating to and the success attained 
with the Fastnet discontinuous system of communication. 
This system has proved an unqualified success, and may 
confidently be recommended for all rock lighthouses in 
exposed positions. Notwithstanding the great attention 
which was at one time called to the Danish system, it is 
evident that the members of the Royal Commission do not 
think very highly of it, nor does it appear to offer many 
suggestions of first-class importance applicable to this 


country. 
— — 


Tux principle of Mr. EvERSHED's call-relay is as follows: À 
rectangle of copper wire, one end of which is clamped to an 
insulating support, is placed betweén the poles of a powerful 
permanent magnet. This rectangle is timed to vibrate when 
traversed by the special calling current, the frequency (20 to 
40 соу of which is regulated by а tuning fork. In its 
excursions it comes in contact with a second rectangle 
timed in unison with it, and, closing a local circuit, rings 
a call bell. Two similar rectangles are used to prevent 
accidental contacts due to mechanical jars. The Royal Com- 
mission propose to give this pretty device an early trial on 
the East Goodwin lightship. The vessel is, of course, 
surrounded at the bottom of the sea by a huge ring main, 
which forms the primary coil of the induction system, 
the secondary coil being wound round the outside of the 
vessel, the iron frame of which forms a suitable core. A 
rapidly driven contact-breaker sends an intermittent current 
through the primary line, giving rise to a buzzing in the 
telephone connected to the sécondary circuit, the regular 
interruption of which when signalling is effected by a Morse 


key. xr 


— — 

Ir has been said that ‘‘ History might possibly miss most of 
its striking episodes if every actor could know the work to 
which he was putting his hand." We doubt it. Individuals 
to whose lot it falls to make history are not in the nature of 
things likely to be deterred from so doing by the possible 
miscarriage of their schemes. And still less does the remark 
apply to inventors. The world, we feel sure, has not missed 
any striking invention by reason of the inventor's fears as to 
its possible abuse or misuse. At the same time it is not without 
interest and instruction to compare the glowing anticipations 
with which great discoveries are во frequently hailed with the 
business-like estimate of profit—and loss, of a subsequent 
generation. Morse’s famous first message, What hath Gop 
wrought," and the messages exchanged between the Queen 
and the President of the United States, celebrating the suc- 
cessful laying of the Atlantic cable of 1858, sanguine and 
sonorous as they were, were no exaggerated expression of 
contemporary feeling ; yet before the century which has wit- 
nessed these truly tremendous events has fully run its course, 
the very sober, not to say sombre, estimate contained in 
Mr. Lecxy’s ponderous work on “Democracy and Liberty 
does not strike the average reader as unduly pessimistic. 
Below we quote in full the verdict of Mr. \Үплллм Epwarp 
HangrPoLE Lecky on the telegraph, considered as a factor in 
social and political evolution. It will be seen that almost 


the sole unqualified gain which he is willing to admit is the 
development of an influential provincial Press—an important. 
item to the credit of telegraphy, no doubt, but not precisely 
the result contemplated by President BucuaNaN when he 
ecstatically telegraphed on August 16, 1858: “ Мау the 
Atlantic Telegraph, under the blessing of Heaven, prove to be 
& bond of perpetual peace and friendship between the kindred 
nations, and an instrument destined by Divine Providence to 
diffuse religion, civilisation, liberty and law throughout the 


77 


world. ... 


The growth of an independent provincial spirit has been much accele- 
rated by the telegraph., The political influence of this great invention, 
though various and chequered, has been scarcely less powerful than that 
of the railway. It has brought the distant dependencies of the Empire 
into far closer connection with the mother country ; but it is very doubtful 
whether the power it has given to the Home Ministers of continually 
meddling with the details of their administration is a good thing, and 
there have been times of disagreement when a rapid communication 


‘between foreign countries might have led rather to war than to peace, 


Government by telegraph is a serious, dangerous thing; and it has been 
often said that if an Atlantic telegraph had connected England with the 
United States in the first excitement of the Trent affair, enabling the 
two nations, when their blood was still hot, to exchange their impressions, a 
war could scarcely bave been averted. The telegraph, on the other hand, 
has greatly strengthened the central Government in repressing insur- 
rections, protecting property, and punishing crime. It has, at least, 
modified the Irish difficulty by bringing Dublin within a few minutes’ 
communication of London. It has had enormous economical consequences : 
equalising prices, stimulating speculation, destroying, in a great measure, 
the advantage of priority of time which the inhabitants of great centres 
naturally had in many competitions. The effect, however, on which I 
would now specially dwell is its great power in decentralising politica. The- 
provincial Press, no doubt, owes much to the repeal of the stamp duty and 
the paper duty; but the immense development and importance it has 
assumed within the lifetime of men who are still of middle age are mainly 
due to the existence of telegraphic communication. 


A soser summing-up in all truth, but, even so, more 
flattering than Lord DurrEnix's recent pronouncement at the 
annual banquet of the British Chamber of Commerce of Paris. 
„Thanks to the telegraph,” said this authority, “the globe 
itself has become a mere bundle of nerves, and the slightest- 
disturbance at any one point of the system sends & portentous. 
tremor through its morbidly-sensitive surface.” 


Ir we are to judge by the programme of the First Annual 
Convention of the Municipal Electrical Association, the 
municipal electrical engineer hath an inordinate appetite. On 


the first day four Papers and a Presidential Address are to be 


read, or taken as read, and discussed, between 10:15 and 
luncheon time, and the remainder of the bill of fare apparently 
presupposes a digestive apparatus scarcely less Gargantuan. 
The quantity of matter to be dealt with is not less abnormal 
than its variety and interest; if the contents of the Papers. 
bear out their titles, the municipal electrical engineers will 
have exhausted all possible topics of discussion at their 
very first meeting. The word ‘convention ” has, it is true, 
many meanings and shades of meaning; it may denote 
“a meeting or an assembly of persons, especially of dele- 
gates or representatives, to accomplish some specific object, 
civil, social, political, or ecclesiastical’’; or it may be “ап 
extraordinary assembly of the Parliament or estates of the 
realm, held without the King’s writ.” But the term does not 
strike us as exactly appropriate to a modest gathering of 
hard-working English engineers. There is a certain grandilo- 
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quent sound about the word convention when so applied, 
which seems to come to us from across the broad Atlantic. 
It is to be hoped that the use of this little word is not 
symptomatic of any other transatlantic importations. 


— — . — . —————— 


Society of Arts. — The annual conversazione of this Society 
will be held at the South Kensington Museum, on Wednesday, 
June 17th. | | 
' Rontgen Rays.—On Wednesday next, June 10th, Prof. J. J. 
Thomson will deliver the Reade Lecture at Cambridge. The 
subject will be “ Róntgen Rays.” 

Gable Interruptions and Repair :— 


Date of Interruption. Date of Repair. 
Brest- St. Pierre June, 189 May 21,1 
Puerto Plata—Martinique...... Dec. 19,1 sis — 
Ceara—Maranham  ............ April 28, 1896  ... = ~ 
Monte Alegre—Santarem....... May 5, 1896 .. — 


A Parisian ' Metropolitan” Railway System.—aA notice 
emanating from the Prefecture of the Seine, and published in 
the Bulletin Municipal Officiel of May 19th, announces that the 
plans of a proposed autonomous narrow-gauge electric railway 
will be on view in each of the 20 mairies of Paris from May 18th 
to June 18th, where objections may be lodged. 

Proposed Electric Light and Power Supply at Leeds.— 
An offer has been made to the Leeds Corporation by the 
Yorkshire House-to-House Company to supply the energy 
required for running the proposed electric trams between 
Roundhay and Kirkstall. 

Electric Mountain Railway at Zermatt.— With reference to 
our note in last week’s issue on the electric rack railway which 
is to connect Zermatt with the Gornergrat, we can now add 
that the system to be employed will be the polyphase overhead 
trolley system, similar to that employed at Lugano. The 
contract for the whole electrical equipment has been given to 
Messrs. Brown, Boveri and Co., of Baden, Switzerland. 

American Institute of Electrical Engineers,—The annual 
meeting for election of officers of the American Institute of 
Electrical Engineers was held on May 19th, when the follow- 
ing were elected: President, Louis Duncan; Vice-Presidents, 
Charles P. Steinmetz, Harris J. Ryan, Wilbur M. Stine; 
Managers, John W. Lieb, jun., F. A. Pickernell, William L. 
Puffer, L. B. Stiliwell ; Secretary, Ralph W. Pope; Treasurer, 
George A. Hamilton. 

The Guernsey Authorities and the Telephone Wires.— The 
High-street at Guernsey was temporarily closed on Wednegday 
whilst workmen removed all telephone wires, which, it is 
alleged, the National Telephone Company put up without the 
permission of the authorities, who object to lines crossing 
streets. The Company having failed to acknowledge the notice 
to remove the lines the authorities took the matter into their 
own hands. | 

An Historical Patent.—But that the patent had already 
lapsed, Tuesday next, June 9th, would witness the expiry of 
the historically interesting patent No. 2,712, of :1882, granted 
to Franz Krizik and Ludwig Piette, of Pilsen, for Improve- 
ments in Electric Lamps.” The invention relates to the use of 
a tapered iron core for the solenoids of arc lamps, and the form 
of lamp in which this invention was embodied has been known 
commonly as the Pilsen lamp. 

Jungfrau Railway.—In connection with the international 
competition for the best solution of a number of questions con- 
nected with tbe construction and working of an electric railway 
up the Jungfrau, details of which we published in The Eleo- 
trician of March 13th last, 130 schemes have so far been 
received as follows: From Switzerland there came 43 schemes, 
from Germany 42, Italy 10, England and America 9, France 6, 
Weg 9, Holland 2, and Belgium, Servia, Russia and Algeria 

each. 

Royal Society.— Yesterday the annual election of Fellows 
took place, and was followed by the reading of Papers, among 
others one by Prof. Dewar and Dr. Fleming: (1) “On the 
Electrical Resistivity of Bismuth at the Temperature of Liquid 
Air," (2) * On the Electrical Resistivity of Pure Mercury at 


the Temperature of Liquid Air“; another by Prof. F. С. Baily, 
“The Hysteresis of Iron and Iron and Steel in a Rotating 
Magnetic Field“; and another by Mr. C. Chree, * Observations. 
on Átmospheric Electricity at the Kew Observatory." 
Institution of Electrical Engineers.—At the special general 
meeting held on Friday last the proposed alterations in the 
Articles of Association, which we reprinted in our last issue, 
were, with the exception of a few minor amendments and addi- 
tions, approved of. The proposals now await confirmation at a 
speçial general meeting to be held shortly. The annual con- 


1 versazione of the Institution will be held in the galleries of the 
| Royal Institute of Painters in Water Colours on Thursday 


evening, June 25th. 

University College of South Wales and Monmonuthshire.—. 
On Monday last the new engineering laboratory of this college 
was opened by Mr. F. W. Harries, master of the Drapers’ 
Company. For the purpose of this laboratory the Govern- 
ment granted £20,000, local subscribers got together another 
£20,000, and the Drapers’ Company gave £10,000. Prof. 
Viriamu Jones, Principal of the College, in proposing a vote of 
thanks to the Drapers’ Company, said that the conditions upon. 
which the grant was made would most certainly be fulfilled. 


American Oriticism of European Practice.—The tendency 
of American practice, says the Street Railway Review, is 
towards standardisation and simplification and cheapening of 
manufacture and maintenance, and to this is partly due, no- 
doubt, the rapid growth of the electrical business in this 
country. The European engineer, on the other hand, must 
have everything technically correct and suited to each parti- 
cular case, thereby giving rise to a great diversity of practice 
and complication of apparatus. An example of the latter was 
furnished the other day, when an examination of a trolley base: 
sent from Germany, and considered the proper thing over there, 
revealed the fact that.it had something over 100 parte." 

The Pacific Cable Oonference.—Lord Selborne (Under- 
Secretary for the Colonies) and Mr. G. H. Murray (of the 
Treasury) have been appointed British delegates to the 
Colonial Office Conference which is about to be held to oon- 
sider the Pacific Cable scheme. Lord Selborne will act as 
chairman. The Conference, when it meets to-day, will there- 
fore be constituted as follows: Lord Selborne and Mr. G. H.. 
Murray (England), Sir Saul Samuel (New South Wales), Mr. 
Duncan Gillies (Victoria), Sir Donald Smith and Sir Mac- 
kenzie Bowell (Canada), and Mr. Fleming, Canadian expert 
on telegraphy, with Mr. W. H. Mercer, secretary. Mr. Cham- 
berlain, it is understood, will occasionally attend the meetings. 


Institution of Civil Engineers —At the annual general 
meeting on Tuesday the Council for the Session 1896-97 was 
duly elected, when several members were placed on the governing 
body as representative of the profession outside the United. 
Kingdom. The full list of the new Council is :—Presdent, 


John Wolfe Barry, C.B., F. R. S.; Vice-Presidents, W. Н. Preece, 


C.B., F.R.S., Sir Douglas Fox, James Mansergh and William 
Anderson, C.B., D.C.L., F.R.S. ; Other Members, A. R. Binnie, 
Henry Deane, W. R. Galbraith, George Graham, J. H. Great- 
head, J. C. Hawkshaw, Charles Hawksley, John Hopkinson, 
jun., D So., F.R.S., А. B. W. Kennedy, LL.D., F.R.S., John 
Kennedy, G. Fosbery Lyster, Sir Guildford L. Molesworth, 
K. C. I. E., Sir Andrew Noble, K.C.B., F.R S., William Shelford, . 
B. B. Stoney, LL. D., F. R. S., Е. W. Webb, Sir. W. H. White, 
K. C. B., F. R. S., and Sir E. Leader Williams. Of these gentle- 
men Mr. Henry Deane represents Australia and Mr. John 
Kennedy Canada. 

Magnesium. — In an article published in Machinery, an 
American technical journal, Prof. Thurston gives an account 
of some of the physical properties of magnesium. In the 
first place, its specific weight is as only about two-thirds that 
of aluminium, viz., 109lb. per cubic foot. It melts at 811°F., 
and has electrical conductivity equal to 41:2' per cent. that 
of pure copper. Its tenacity ranges from 22, 000lb. up to 
32,0001b. per square inch. Its elastic limit in the shape of 
wire is about 8,770lb. per square inch, aud its elastic modulus 
about 1,945, 000lb., or less than that of most stones. The cast 
metal has a much lower tenacity, ranging from 9,640lb. to. 
13,600lb. per square inch. Alloyed with aluminium up to 10 
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per cent. of magmesium, it increased the strength and elastic 
modulus of the former metal, but greater additions yield a 
weak and brittle alloy. Prof. Thurston further states that all 
attempts made at the Sibley College to form an alloy of copper 
and magnesium have completely failed, though much time and 
trouble were spent on the matter. 


American Pacific Cable.—Those who favour the construc- 
tion of a Pacific cable under the control of the American 
Government, says the Western Electrician of Chicago, “ may 
well feel encouraged by the advancement of the movement 
lately. It was feared that the controversy over the Spaulding 
and Scrymser Bills under consideration in the Senate would 
result in the defeat of the project, as the friends of 
each measure refused to give way to those of the other. On 
May 6, however, a compromise was effected in the Committee on 
Foreign Relations which had both measures under consideration. 
The measure which Senator Frye was directed to report is in 
the shape of a Bill directing the Postmaster-General to contract 
with the lowest bidder for the construction of a telegraphic 
cable between the United States and Japan by the way of 
Hawaii and the Medway Islands. It is stipulated that the 
price shall not be in excess of $160,000 a year for a period of 
20 years, during which time and for ever afterward the Com- 
pany sball carry Government messages free of all cost. It is 
hoped that this will prove a practical solution of this perplexing 
question." 


The Tramway System of Ohicago.—From statistics just 
issued it appears that ten years ago there were but four tram- 
way companies in Chicago, capitalised at 2} million sterling, 
and working a street mileage of 90 miles (average capital cost 
therefore about £25,000 per mile). To-day there are 29 


distinct concerns, having an aggregate capitalisation of 37} 


millions sterling, and operating 342 miles of street mileage 
(nearly £110,000 per mile). Of the four systems in existence 
ten years ago three were worked entirely by horses, the fourth 
using both cable and horses. Now the horse car has practi- 
cally disappeared from Chicago, the motive power at present 
being :—Surface roads—electric, 255 miles; cable, 42 miles; 
horse, 18 miles. Elevated roads—electric, 15 miles ; steam, 11 
miles. In addition to the roads now completed, construction 
work is rapidly progressing upon five surface and elevated 
roads, all to be worked by electricity and which will, when com- 
pleted, increase the total city mileage to 400 miles. London 
has less than three miles of mechanically worked tramways, 
while the total street length of tramways is only 136 miles, all 
worked by horse power. 


An Exhibition of Galvanometers.—The sixty-eighth general 
meeting of the S: ciety of German Physicists and Physicians 
will be held at Frankfort-on-the-Main from September 21st to 
September 26th. There will be no general exhibition in con- 
nection with the meeting as hitherto, but several separate 
exhibitions by different branches are proposed. The sections 
of physics, meteorology and instrument making are arranging 
for an exhibition of galvanometers and another one of Róntgen 
ray apparatus, and they invite the co-operation of all who are 
interested in the different subjects. The programme for the 
galvanometer section isas follows: 1. Historical galvanometers 
up to the fifties; original instruments or good copies of the 
same by Schweigger, Poggendorff, Fechner, Nobili, Weber- 
Gauss, &c., are specially wanted, the instruments to be accom- 
panied, if possible, by complete historical data. 2. Galvan- 
ometers of later date, up to the eighties, of Meissner-Meyerstein, 
G. Wiedemann, Werner Siemens, E. Dubois-Reymond, Lord 
Kelvin, Edelmann, F. Kohlrausch, Rosenthal, &c., also with 
historical remarks, but especially with information as to sensi- 
bility. 3. Galvanometers of the latest design. 4. Apparatus 
for steady mountings and indicating devices. The terms 
employed by Messrs. Ayrton, Mather and Sumpner for denoting 
sensibility are recommended for adoption. | 


The Electrical Transmission of Sound.—One of the truly 
novel features of the Electrical Exhibition in New York was, 
says our Niagara Falls correspondent, the transmission of the 
roar of Niagara Falls by telephone. After investigation it was 
decided that some point near the Cave of the Winds would be 
the best point at which to gather the sound. Here one can get 


` 


in October, having failed to restore communication. 


closer to the falls than at almost any other place. To reach 
this point, one descends the Cave of the Winds spiral stairway 
and walks toward the Centre Fall about 200ft. There on the 
rocky ledge a wooden box, about 34ft. long, 3ft. high, and 1}ft. 
wide, was placed. In this box a telephone with a solid-back” 
transmitter was placed, and a sheet-iron funnel, 20in. long and 
about 14in. in diameter at the fall, was fitted to the trans- 
mitter. Three standard batteries were placed in thé box, but 
two only were used. About the box white canvas was wrapped 
to protect the apparatus from the constantly falling spray. At 
the point where the telephone is placed there are two distinct 
sounds produced by the falling water. One is a sharp hissing 
sound, like escaping steam, made by the water as it curls over 
the rocks below, and goes sweeping out into the river. The 
other is the deep pounding roar made as the fall strikes the 
rocks or water below. The first experiments were made with 
the telephone placed some 12ft. or 15ft. further away from the 
falling water than was finally the case, and were successful in 
catching the sharper hiss of the waters. This sound was 
plainly heard in New York, but the deeper roar was not caught. 
It was for this reason that a change in location was made, and 
the roar as heard in the world-famed Cave of the Winds was 
electrically transmitted to New York, 462 miles distant. 


Repair of the Pouyer-Quertier Cable.—The Pouyer-Quertier 
cable, laid in 1879, between Brest and St. Pierre, broke in 
deep water near the Flemish Cap in June, 1895. Several 
attempts have been made to effect a repair. First, the cable 
steamer “Faraday " went out in August last, but although 
the cable was grappled successfully several times and raised 
to the surface, & considerable length of new cable being 
spliced on and laid in, she was compelled to return to Гаа 

0 
* Francois Arago, belonging to the Compagnie Industrielle 
des Téléphones, next essayed the repair in the winter, leaving 
Havre early in January. In spite of almost continuous gales 
and bad weather, she succeeded in getting up the St. Pierre 
end and buoying it in 563 fathoms. She also got the Brest 
end in 1,800 fathoms, but lost it again whilst attempting to 
splice on to it in a heavy sea. Still, every effort was made to 
recover this end until the middle of March, when a hurricane 
swept the ship’s deck, broke her steering gear, and carried 
away some of her bouts and standing rigging. Having lost 
nearly all her buoys, ropes and other gear, and having sustained 
damage to her machinery, she was compelled to suspend further 
work, and returned to Havre on March 30th, leaving the St. 
Pierre end buoyed, and a gap of about 30 miles to where the 
Brest end was lost. During these last operations another break 
occurred in the cable nearer Brest. The Telegraph Construc 
tion ‘and Maintenance Company's ss. “Seine” was then 
engaged to repair both these breaks, and left Havre on April 
29th. Having taken tests from Brest, which made the distance 
of the break to be 234 miles off, the ship went to that position 
on May lst, and hooked the cable the same day, but it broke 
in lifting. During that and the four succeeding days, the 
cable was hooked and brought to the bows fourteen times 
before the repair was finally effected, the cable being very 
much decayed and breaking every time a short distance from 
the ship. On May 5th this repair was completed, and the 
ship made for the western break, arriving at the position 
(where the “ Francois Arago” had buoyed the end) on May 
12th. The weather was rough until May 15th; a careful 
search was made for the buoy, which, however, was not found ; 
but the position given by the “Francois Arago” was so 
accurate that the buoy moorings were hooked on the first 
drive made by the Seine, and the end was recovered. The 
tests proving good to St. Pierre, new cable was spliced on 
and the end buoyed. On May 17th the Brest end was hooked 
in 1,800 fathoms, and raised to the bows with a strain of 
6 tons on the grapnel. The cable was found good to Brest, 
and new cable was spliced on and paid out towards the 
buoyed end. A thick fog necessitated buoying the Brest end 
before the other buoy was reached. The fog did not clear 
away until May 21st, when the two buoyed enda were joined 
up and the repair completed. The Seine“ was ten days 
occupied on this deep-sea repair, on only four of which was 
it possible to work. 
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RONTGEN RAY EXPERIMENTS. 
BY PROF. OLIVER J. LODGE, F.R.S. 


In continuation of the experiment recorded on page 784 
of the issue of April 10th (Vol. XXXVI.) the following facts 
may be reported :— 

A vacuum tube was made with three terminals, two 
aluminium cups facing each other, and one platinum disc 
at 45deg. half-way between them, with its terminal coming out 
at right angles to the other two. Section shown in figure below. 

1. The cups being cathode and anode respectively, the 
insulated platinum disc acted as a moderately weak source, 
chiefly, of course, on the side facing the cathode. (The other 
side acts probably only by reason of the partial transparency 
of platinum.) 

2. The platinum being now connected to the cathode, its 
ray-emitting power practically ceased. 

8. The platinum being connected to the anode, it acted as 
a much more powerful source. 

4. Connecting it to the anode through a Wimshurst 
machine in action, when the machine charged the disc 
positively it acted as a strong ray source; when the machine 
was reversed so as to charge the disc negatively it acted as 
only a very feeble source. | 

5. Shunting out the machineby short-circuiting its terminals, 
80 a8 thereby to connect the disc direct to the anode, sometimes 
improved, sometimes enfeebled, the action. With alow vacuum, 
such that the induction coil can readily discharge through the 
tube, the action is best without the Wimshurst; but with a 
high vacuum, such that the coil has a difficulty in discharging, 
the intervention of the continuous-action machine greatly 
improves matters. 


In other words, the continuous discharge may be said to 
maintain a supply of dissociated atoms able to convey the 
current, and thus dispenses with the heating otherwise fre- 
quently necessary. 

6. If the machine is interposed between disc and cathode it 
does good only when it maintains a positive charge on the 
platinum disc. 

7. Without the machine the coil usually acts best when 
connected so that one cup is cathode and the platinum disc 
sole anode, so that the charge is concentrated and not shared 
with any larger surface (though under extra high vacuum 
conditions a larger anode may become preferable). 

8. The addition of the machine, between the disc and the 
other cup, may readily be made to strengthen the action 
still further. 

9. It is desirable to force up and maintain the positive 
potential of the platinum disc in every way, e.g., by avoiding 
any brush discharge or other leak, and by putting the machine 
in series with the coil when the vacuum gets over high. The 
usual hasty hook mode of connection for low-vacuum tubes is 
unsuitable for high vacuum-tubes. | 

10. When the coil is connected to the two cups, and is in 
action, the insulated platinum dise in the middle becomes 
charged, so that & wire attached to it can emit minute sparks 
The sign of this charge is, in my experience, always positive, 
no matter how the connection or current be reversed. Doubt- 
less the cause of this is some brush discharge of negative 
electricity from other terminals; but whatever the cause, the 
effect is that the disc acquires the positive charge which 
appears necessary, and is certainly advantageous, to its action 
as an X-ray source, even when insulated; though, as pre- 
viously said, it acts better if connected to or made the anode, 
or otherwise electrified strongly. 
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So much as asummary of some experiments with this tube. 
I next pass to a different matter. It has been asserted in 
France, I believe by M. Lafay, that although the X-rays are 
not ordinarily affected by a magnet, they become so if they be 
passed through an electrified plate; as if they were flying 


‘particles which could be first electrified and then, of course, 


magnetically deflected. 

This result is profoundly important if true, but I have failed 
to find it true. Experiments on magnetic deflection are liable 
to disturbance, owing to the action of a powerful magnet in 
displacing the cathode rays in even a distant bulb, and so 
changing the position of the source. My most careful experi- 
ments have therefore been made on the twistiny of rays travel- 
ling alony the lines of magnetic force. For instance, if a 
Crookes’ tube, say the well-known one which casts a shadow 
of a cross on the glass end, be encased in a helix conveying a 
current, the shadow of the cross will be notably twisted, and 
the twist will reverse with the direction of magnetisation. In 
other words, cathode rays travel spirally along a magnetic 
field. Do the X-rays the same? Answer, in my experience, 
they do not: not even when passed through а highly elec- 
trified plate first, as in M. Lafay’s experiment. 

The magnet used was a Faraday magnet with perforated 
pole-pieces 56cm. apart, giving a field, at the middle, of 
5,600 C.G.S. lines per square centimetre, when excited for 
use by 15 or 20 storage cells. At the centre of this field was 
placed a hemisphere of aluminium with its edges thoroughly 
protected by an incrustation of molten paraffin, and this was 
electrified so as to be on the verge of sparking from its convex 
surface towards one of the poles. 

The Réntgen bulb was placed so as to send rays through 
the tunnel in the first pole-piece, then through the aluminium 
hemisphere and out at its charged convexity, thence through 
the 2:8em. of air magnetised to 5,600 C.G.S., then half-way 
through the second tunnel, where they encountered a disc of 
sensitive plate, and impressed themselves upon it. 

On the inside of the hemisphere were fixed a couple of 
parallel copper wires, which the rays encountered before 
entering the electric field, thereby throwing a shadow of them 
on the plate. А third wire, parallel to the other two, was 
fixed in the tunnel (out of either field) close to the plate 
itself; and when everything was right, on developing the 
plate, the three shadows came out sharply as three clear 
parallel lines close together. 

The experiment consisted in noting micrometrically whether 
this parallelism of the shadows was preserved in successive 
experiments with the electrification or the magnetisation 
reversed. Not the slightest angular twist of the pair of wires 
with respect to the single one could ever be seen. 

The potential to which the aluminium surface was kept 
charged was about 40,000 volts, but it is not really a matter 
of volts, it is a matter of electric density, and this is best 
specified by saying that it was nearly, not quite, as high as 
air can stand. It could not be quite as high without risk of 
the hemisphere giving off an actual spark, which might 
damage the sensitive plate. Sparks to the pole-piece were 
obtained before inserting the plate, and then the potential was 
slightly reduced by aid of a safety spark-gap elsewhere. This, 
which was 2°3cm. wide, was kept sparking during an experi- 
ment. 

But although the result was thus negative in an electrical 
field in air, it was possible that there might be a positive 
result in some other medium,—an experiment akin to that of 
the Faraday magnetic rotation. Accordingly a thick glass 
plate, 7:3mm. thick, was coated on each side with a small 
patch of aluminium foil heavily coated all over with slabs 
of molten paraffin, and the pair of foils were kept electrified. 
The difference of potential that could thus be maintained 
across this thickness of glass was much higher than was 
possible with air, being maintained by a machine which was 
constantly giving a spark 7:5cm. long between its knobs 
(2:314em. diameter), or over 100,000 volta. 

This sort of Leyden jar was then placed in the same 
magnetic field as before, so that the electric and magnetic 
lines coincided, and the three shadow-throwing parallel wires 
were again adjusted, two on one side of the glass, and a 
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third, between them, on the other side. The X-rays were now 
passed through the glass, along the electric and magnetic 
lines, 80 as to throw & shadow of the wires on to a sensitive 
plate (or sometimes on a fluorescent screen); but still no 
trace of twist could be detected. 

Other experiments were made of similar general character, 
with a greater thickness of air between oppositely charged 
curved plates, &c., but this record may serve. I conclude, 
therefore, that until the details of a positive experiment are 
forthcoming it is apparently not feasible to electrify X-rays 
by passing them through an electrified surface, whether that 
surface have a plus or a minus electric density, and whether 
the medium entered be air or glass, 

Mr. Benjamin Davies was my assistant in performing these 
experiments. 


THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY F. C. RAPHAEL. 


( Continued from page 78.) 
Example VI.—Ammeter of 10 ohms resistance connected 
between middle wire and earth; d, = 1:98 ampere. Ammeter 
is shunted with 10 ohms resistance ; d, — 0-91 ampere. 


1:88 - 091 | 10047 x 10=10-7 ohms. 
1:82 — 1:88 0:44 

Example VII.—Voltmeter of 800 ohms resistance is con- 
nected between middle wire and earth; d,=3°74 volts. 


Shunted with 800 ohms resistance ; d, — 2°54 volta. 
3°74 — 9-54 
ES Il 1l I rax = 9 9 h е 
5:08 9-74 x 800 — 269 ohms 
The fault resistance of & network whose middle wire is 
permanently earthed through an ammeter of very low resis- 


+ 


Earth. 
Fia. 8. 


tance can unfortunately not be determined by Methods 2 or 3, 
owing to the instrument resistance being small compared 
with the fault resistance to be measured. Theoretically, this 
does not matter, but the readings and values of the resistances 
would have to be taken to an impossible degree of accuracy. 

Method 4. (Wheatstone’s Bridge Method).— The connections 
are as in Fig. 8, or 9л and 9s, the point M being connected to 
the network. 

Fig. 8 represents the connections when a bridge of the 
stretched-wire pattern is used. d is a coil of known resis- 
tance ; the test is most accurate when this resistance is about 
equal to the insulation resistance of the network, as then the 
sliding contact P will, at its balance position, be near the 
middle of the stretched wire AB. If, however, the insulation 
resistance of the network be low, d must be chosen of a greater 


* From a forthcoming work to be published by Zhe El ctrician Printing 
Publishing Company. АП rights are reserved. 
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value, as otherwise the stretched wire will be unduly heated by 
the current flowing through it. The galvanometer should be- 
a fairly sensitive one, and / may be a few lamps connected in 
parallel. § is a key or switch. 

The position of the sliding contact P is adjusted until the 
same current flows through the galvanometer whether the contact 
at Б is open or closed, not until no current passes through the- 
galvanometer, as in an ordinary Wheatstone’s bridge test. 
Then the insulation resistance is 


F=" d. 
b 


If а stretched-wire bridge with two sliding contacts“ be used» 
the bridge is so connected that the end B is the movable end 


+ 


Earth. 
Fic. 94. 


connection and A the fixed one. Then Р is fixed at the read- 
ing equal to d (or ten times, or one-tenth, or any convenient. 
multiple or fraction of d), and the sliding connection B is. 
moved until balance is indicated by the two galvanometer 
deflections being equal. Then а (that is с – Б). will give the 

insulation resistance on the same scale as that on which b 
represents d. When making a measurement just for once in 

а way this adjustment of the two sliders is not worth the 
trouble ; it is then best simply to fix B at the end of the scale, 
and to balance by adjusting P, as in an ordinary stretched- 

wire bridge. But if the apparatus is to be used frequently to 
test the same insulation resistance it may be a convenience to 
have it almost direct-reading. 


Earth. 


Fic. 95. 


When a bridge of the resistance-box pattern is used for the 
test we have slightly different conditions. Figs. 9a and 9s 
represent the connections in this case; Fig. 9a is a ** lozenge- 
shaped diagram of the bridge, and Fig. 9s shows a Post 
Office portable pattern bridge connected up for the test. The 
ratio ö: should be taken as large as circumstances will 
permit so that d has also to be large, and only a small current 
passes through the bridge coils. The resistance / may be a 
few lamps connected in parallel, as before. The key T of the 
galvanometer circuit must be held permanently depressed, and 

* For localising faults, a stretched wire bridge with two sliding contacts 


has certain advantages. These will be discussed in another place, and 
suggestions as to the construction of such a bridge will. be given.. 
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-d must be adjusted until the condition of balance is fulfilled 
—viz., that the same current should pass through the galvano- 
meter, whether the key S is up or down. Then, as above, 


F = d. e 

There is a possibility, though the case rarely occurs, that 
ihe fault resistances on the positive and negative side of the 
network fulfil the conditions for the potential of the middle 
wire to be O, so that no current could be obtained for the 
bridge when it is connected to the network at the middle 
omnibus bar. In such a case, point M might be connected to 
another main instead of to the middle wire, as theoretically 
the bridge may be connected to any point of the network. 
But in practice it is to be preferred to leave M connected to 
the middle bus bar, and to insert а battery of a few cells in 
series with і; this avoids the danger of too large a current 
passing through the coils or stretched wire of the bridge. If 
ihe deflection of the galvanometer is to the end of the scale 
before the key S is depressed, this deflection must be reduced 
by shunting the instrument either with a resistance coil or 
with & length of fine wire; or else, if the current causing the 
deflection is not very large, and the instrument is not of the 
d'Arsonval type, the needle may be brought back to zero by 
moving the controlling magnet, or by placing another magnet 
near to the instrument in such a position as to neutralise the 
effect of this current. 


General Conclusions and Comparison of Methods 1 to 4. 


Whatever method be employed, it is always advantageous 
to have a high-resistance recording voltmeter permanently 
connected between one (or each of) the outer mains and earth. 
Besides indicating the nature of faults, as already explained, 
it also gives a clue to which of the mains is faulty, and acts as 
а sort of check on the daily insulation test. A substitute for 
this is в high-resistance or electrostatic voltmeter, from which 
readings are noted every hour by the switchboard attendant. 

Of the four methods described, No. 4 is undoubtedly the 
most accurate, but it has the disadvantage of giving no 
indication of the relative fault resistances of the mains. 
true that if a recording voltmeter be employed one can see 
whether a fault has occurred on the positive or negative side 
-of the network ; but it requires some judgment, and there is 
always some uncertainty as to whether the fault is on the 
middle wire or on the outer wire. There is just the general 
rule to go by, that a drop in the insulation resistance effects 
more change in the absolute potentials of the mains (i. e., in the 
difference of potential between each main and earth) if it 
occurs on the outer wire than if it occurs on the middle wire. 
The same rule is a guide in the case of a five-wire network. 
A fault in one of the extreme mains affects the absolute 
potentials more than the same fault would had it occurred in the 
adjacent main ; and much more than it would had it occurred 
in the middle wire. For three and five-wire networks, there- 
fore, Method 4 may be ‘used occasionally to measure the 
insulation resistance accurately, but one of the other methods 
should be used for the daily test. For two-wire networks the 
above objection to Method 4 does not hold, as, by connecting 
almost any voltmeter or ammeter momentarily between each 
main and earth, it is immediately apparent on which main the 
fault is. The connections of the bridge are not terribly 
-complicated, though it is well to refer to the diagram the first 
time. they are made. 

Some central-station engineers have an uneonquerable 
-objeetion to momentarily increasing the leakage from one of 
their mains, especially from one of their outer mains. Then 
the choice of methods is very limited, and in many cases an 
-aceurate test is out of the question. Method 2 is then the 
best test to choose, but in some instances mentioned it would 
be n to use adjustable resistances of known value and 
capable of standing moderately strong currents; such eoils 
are costly and decidedly a luxury. Method 1 may be used 
with voltmeters of fairly high resistance ; the disadvantages 
of this method, when the resistance of the voltmeter is high 
compared with the insulation resistance of the network, have 
already been pointed out. Method 8 is also not sensitive 
ander these circumstances. 


It is 
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In most cases Method 8 is the test to be recommended. It 
is not quite so sensitive as Method 1, but it has the advantages 
of partially earthing the middle wire only, and of needing an 
instrument with a much shorter range than that required for 
Method 1. Where the fault resistances of the mains are so 
balanced that no current is ordinarily to be obtained between 
the middle wire and earth, it is perhaps preferable to use 
Method 1 than to complicate Method 3 by the introduetion of 
an artificial fault. | 

Method 1 has the advantage of being the oldest method and 
the one most used hitherto. It was first employed ia Vienna 
by Mr. Gustav Frisch in 1889, and is at present used Gaily 
at several central stations, including the Westminster and 
Liverpool stations, both of which employ low resistance 
ammeters for the test. 

It should be mentioned that, in all tests described, the 
insulation resistance that is measured is in reality the insula- 
tion resistance of the network, generating plant, switchboard, 
&c., in parallel. In well-managed stations the normal earth- 
leakages from the latter are nothing compared to the earth- 
leakage from the network, and if an earth occur in a dynamo 
or in the battery room it is at once detected. | 

It is always advisable to insert fuses between the mains and 
the testing instruments. The resistance of the fuse always 
being insignificant compared with the fault resistance of the 
main, it need not be allowed for. 

As before stated, ammeters and voltmeters giving readings 
to both sides of zero are the most convenient to use. Some 
instruments give readings to one side only, but are provided 
with an extra pointer, which indicates in which direction the 
current is flowing ; these, of course, answer the same purpose. 
Other types will only measure currents flowing through them 
in one direction; such instruments are inconvenient to use 
for these tests. 


Alternating Current Low-Pressure Networks. 


The four methods as above described are not suitable for 
measurements on alternating current networks. Method 4 
may, however, be used, if a galvanometer is chosen that will 
not deflect for alternating currents, by putting a few battery 
cells in the arm i|. A fuse should be inserted at M or B, or 
both, to protect the slide wire or bridge coils; and the gal- 
vanometer circuit between M and P should also include a 
delicate fuse. 

The daily test of such networks should be the measurement 
of the potential difference between each main and earth ; this 
test will give a comparative indication of the condition of the 
network from day to day, but will not enable one to calculate 
with accuracy its insulation resistance. The reader is referred 
to the remarks on the value of the potential of the respective 
mains in the article on high-pressure networks which follows. 


(To be continued.) 


PATENTS IN 1895. 


In his Thirteenth Report the Comptroller General of Patents 
states that in 1895, for the first time since the year 1885, the 
number of applications for patents showed no increase upon 
that of the preceding year, but, on the contrary, a decrease of 
321. This decrease, however, was entirely due to a falling off 
of 676 in the number of applications accompanied by promstonal 
specifications, those accompanied by complete specifications 
having increased, in even more than the usual proportion, by 
355 ; 2°3 per eent. of the total number of applications were 
made by women. Six applications were made to the Privy 
Council for extensions of patents—of these, three applications 
were refused, two applications were withdrawn, and one case 
remained undecided. The number of readers frequenting the 
Patent Office Library during the year was 108,285, or a decrease 
of 5,089 as compared with the previous year. 

The total reeeipts of the Patent Office for the year ending 
December 31, 1895, amounted to £187,012, as against 
£182,000 for the preceding year. Of this sum £168,428 was 
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derived from patent fees. The expenditure last year amounted 
to £100,671, against £96,000 for the year 1894. А surplus of 
£86,341 was thus ‘realised’ by the operation of the Patent 
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Curves showing total number of Patents applied for each year since 
1884, also percentage ratio of Patents granted to Patents applied for, and 
total number of Patents granted. 


Office during 1895. Ther two principal items of expenditure 
were—salaries, £54,853, and printing £24,650. The sum of 
£10,161 was expended on new works. 


TD 


THE EVOLUTION OF MODERN SCIENTIFIC 
LABORATORIES.* 


BY PROF. W. H. WELCH. 


The scientific discoveries of the present century have had such a 
profound influence upon inventions, upon industries, and upon the 
comfort, health, and welfare of the people in general, that there is 
widespread, even if not always adequate, appreciation of the value 
of scientific study and investigation. But it may be doubted 
whether there is any proper understanding, in the minds even of 
the educated public, of the material circumstances which surround 
scientific discovery, and which make it possible. The average man, 
if interested at all, is interested that the discovery is made, not how 
itis made. In America, where men of science rely mainly upon 
enlightened private beneficence, and not upon governmental aid, 
to furnish the pecuniary resources which are essential for scientific 
progress, it is important that there should be some general infor- 
mation, not only regarding the results of scientific work, but also 
regarding the external material conditions necessary for the fruitful 
prosecution of such work. 

At the present day the systematic study and advancement of any 
physical or natural science requires trained workers who can give 
their time to the work, suitably constructed work-rooms, an equip- 
ment with all of the instruments and appliances needed for the 
special work, a supply of the material to be studied, and ready 
access to the more important books and jourmals containing the 
1 literature of the science. All of these conditions are sup- 
р ed by а well-equipped and properly organised modern laboratory. 

uch laboratories are, with the partial exception of the anatomical 
laboratory, entirely the creation of the present century, and for 
the most part of the last fifty years. They have completely revo- 
lutionised during the past half century the material conditions 
under which scientific work is prosecuted. They are partly the 
result, and in larger part the cause, of that rapid progress of the 
physical and natural sciences which characterises the era in which 
we are living. 

The evolution of the modern laboratory still awaits its historian. 
It is not difficult to find incidental references to historical facts 
bearing upon this subject. The development of the chemical 
laboratory has been traced with some fulness. But it is curious 
that there is no satisfactory monographic treatment of the general 
subject of the historical development of scientific laboratories. 
The subject seems to me an attractive one. It would surely be 
interesting to trace the development of the teaching and the 
investigating laboratory back to its beginnings, to learn about the 
material circumstances under which the physicists, the chemists, 
the morphologists, and physiologists of former generations worked. 
What share in the development of laboratories had the learned 
academies of the Renaissance and of the subsequent centuries? 
What share had public and private museums and collections of 
instruments of precision! t share had the work of the exact 


* Abstract of an address delivered at the opening of the William Pepper 
Laboratory of Clinical Medicine, Philadelphia, December 4, 1895. 


experimentalists, beginning with Galileo, of physicians, of the 
alchemists, and of the apothecaries? What individuals, uni- 
versities, corporations and governments were the pioneers in the 
establishment of laboratories for the various physical and natural 
esciences? The detailed consideration of these and many other 
questions pertinent to the subject would make an interesting and 
valuable historical contribution. 

There is evidence that in Alexandria, under the early Ptolemies 
in the third century before Christ, there existed state-supported 
institutes, in which students of man and of Nature could come into 
direct personal contact with the objects of study, and by the aid of 
such appliances as were then available could carry on scientific inves- 
tigations. The practical study of anatomy, physiology, pathology 
and other natural sciences was here cultivated. e are very 
imperfectly informed as to the results and the material circum- 
stances of this remarkable period in the history of science. We 
know that after about а century of healthy activity the Alexandrian 
school gradually sank intoa place for metaphysical discussions. 

Fifteen hundred years elapsed before we next find any record of 
the practical study of a natural science. In 1231 the great Hohen- 
staufen, Frederick the Second, who has been called the most 
remarkable historic figure of the Middle Ages, commanded the 
teachers at Salernum diligently to cultivate the practical study of 
anatomy. After the passage of this edict occasional dissections of 
the human body were made, but it cannot be said there was any 
diligent cultivation of anatomy on the part either of teachers or of 
students during the following two centuries. In the latter half of 
the fifteenth century there developed that active interest in the 

ractical study of human anatomy. For over 600 years there has 
n at least some practical instruction in anatomy, and for over 
300 years there have existed anatomical laboratories for purposes of 
teaching and of investigation, although only those constructed 
during the present century meet our ideas of what an anatomical 
laboratory should be. It is a matter of no little interest, both 
for the history of medicine and for that of science in general, 
that the first scientific laboratory was the anatomical laboratory. 
Private laboratories for investigation must have existed from the 
earliest times. Doubtless Aristotle had his laboratory. But the 
kind of laboratory which we have on this occasion in mind is one 
open to students or investigators, or both. There was no branch 
of physical or natural science, with the exception of anatomy, 
which students could study in the laboratory until after the first 
quarter of the present century. Only in anatomy could students 
come into direct contact with the object of study, and work with 
their own hands, and investigate what lay below the surface. 


The famous Moravian writer on education, Amos Comenius, over 
250 years ago, gave vigorous expression to the conception of living, 
objective teaching of the sciences. He said. Меп must be 
instructed in wisdom so far as ible, not from books, but from 
the heavens, the earth, the s and the beeches—that is, they 
must learn and investigate the things themselves, and not merely 
the observations and testimonies of other persons concerning the 
things. Who is there," he cries, ‘‘who teaches physics by 
observation and experiment, instead of by reading an Aristotelian 
or other text-book?” But how little ripe were the conditions then 
existing for the successful carrying out of ideas so far in advance of 
his times is illustrated by the very writings of the author of Orbis 
Pictus " and Lux in Tenebris." 

It would lead too far afield to trace in detail on this occasion the 
development of physical and of chemical laboratories, but a few 
words on this subject will not be out of place.  Methodical 
experimentation in the sciences of Nature was definitely estab- 
lished by Galileo, and was zealously practised by his con- 
temporaries and successors in the seventeenth century. 16 
was greatly promoted by the foundation during this century of 
learned societies, such as the Academia dei Lincei and the 
Academia del Cimento in Italy, the Collegium Curiosum in 
Germany, the Académie des Sciences in Paris, and the Royal 
Society in England. Much of the classical apparatus still employed 
in physical experiments was invented at this period. xperi- 
mental physics from the first acquired a kind of fashionable vogue, 
and this aristocratic position it has ever since maintained among 
the experimental sciences. These sciences must concede to physics 
that commanding position which it has won by the genius of the 
great natural philosophers, by the precision of its methods and the 
mathematical accuracy of its conclusions, and by the fundamental 
nature and profound interest and importance of its problems. The 
debt of the medical sciences to the great experimental physicists, 
from Kepler and Galileo and Newton down to Helmholtz is a very 
large one. 

There existed in the last century cabinets of physical apparatus 
to be used in demonstrative lectures, but they were very inadequate, 
and suitable rooms for experimental work scarcely existed. It was 
not until about the middle of the present century that we find the 
beginnings of the modern physical laboratory. Lord Kelvin, then 
William Thomson, established a physical laboratory in the Univer- 
sity of Glasgow about 1845, in an old wine cellar of a house. He 
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tells us that this, with the bins swept away, and a water supply 
and sink added, served as a physical laboratory for several years. 
It was as late as 1863 that Magnus opened in Berlin his laboratory 
for experimental physical research. Since 1870 there has been a 
rapid development of those splendid physical institutes which are 
the pride of many universities. 

Humbler, but more picturesque, was the origin of the chemical 
laboratory. This was the laboratory of the alchemist searching for 
the philosopher’s stone. In the painter’s canvas we can still see 
the vaulted, cobwebbed room with its dim and mysterious light, the 
stuffed serpent, the shelves with their many-coloured bottles, the 
furnace in the corner with the fire glowing through the loose 
bricks, the fantastic alembics, the old alchemist in his quaint arm- 
chair reading a huge, worm-eaten folio, and the assistant grinding 
at the mortar. Fantastic and futile as it all may seem, yet here 
was the birth of modern chemistry. The alchemists were the first 
to undertake the methodical experimental investigation of the 
chemical nature of substances. К о more powerful stimulus than 
the idea of the philosopher’s stone could have been devised to impel 
men to ardent investigation. But search for gold was not all 
that inspired the later alchemists. Paracelsus, the alchemist, said, 
* Away with these false disciples who hold that this divine science, 
which they dishonour and prostitute, has no other end but that of 
making gold and silver. True alchemy has but one aim and object 
—to extract the quintessence of things and to prepare arcana, tinc- 
tures and elixirs which may restore to man the health and soundness 
he has lost." And again he says of the alchemists: ‘‘ They are not 
given to idleness, nor go in a proud habit or plush or velvet 
garments, often showing their rings upon their fingers, or wearing 
swords with silver hilts by their sides, or fine and gay gloves upon 
their hands, but diligently follow their labours, sweating whole 
days and nights by their furnaces. They do not spend their time 
abroad for recreation, but take delight in their laboratory. They 
wear leather garments, with a pouch and an apron wherewith to 
wipe their hands. They put their fingers among coals and into 
clay, not into gold rings." 

During the seventeenth and eighteenth centuries the doctrines 
and work of the alchemists had profound influence upon medicine. 
Alchemy was not completely overthrown until Lavoisier gave the 
death-blow to the phlogistic theory of Stahl. But for a consider- 
able time before Lavoisier introduced the new spirit into chemistry 
its methods and its problems were gradually approaching those of 
modern times. It was, however, over thirty years after the tragic 
death of Lavoisier before the first chemical laboratory in the modern 
sense was established. One cannot read without combined feelings 
of wonder and pity of the incommodious, forlorn, and cramped 
rooms in which such men as Scheele and Berzelius and Gay-Lussac 
worked out their memorable discoveries. Liebig has graphically 
described the difficulties encountered by the student of that day 
who wished to acquire practical training in chemistry. With some 
of the apothecaries could be obtained a modicum of practical 
familiarity with ordinary chemical manipulations, but Sweden and 
France were the centres for those with higher aspirations. 

It was the memory of his own experiences which led Liebig, 
immediately after he was appointed professor of chemistry in 
Gissen in 1824, to set about the establishment of a chemical 
laboratory. Liebig's laboratory, opened to students and investi- 
gators in 1825, is generally stated to be the first modern public 
scientific laboratory. Although, as we shall see presently, this is 
not quite correct, it is certain that Liebig’s Jaboratory was the one 
which had the greatest influence upon the subsequent establish- 
ment and organisation not only of chemical laboratories, but of 
public scientific laboratories in general. Its foundation marks an 
epoch in the history of science and of scientific education. This 
laboratory proved to be of great import to medical science, for it was 
here, and by Liebig, that the foundations of modern physiological 
chemistry were laid. The significance of this memorable laboratory 
of Leibig is not that it was a beautiful or commodious or well- 
equip laboratory, for it possessed none of these attributes— 
indeed, it is said to have looked like an old stable—but that here 
was a place provided with the needed facilities, and under com- 

tent direction, freely opened to properly-prepared students and 
investigators for experimental work in science. 

The chemical laboratories of to-day are, in general, the best 
organised and the best supported of scientific laboratories, The 
need of establishing physiological laboratories was recognised several 
years before the foundation of Liebig’s laboratory. The important 
results to be derived from the application of the experimental 
method to the study of vital phenomena had been demonstrated 
first and most signally by Harvey, and after him by many experi- 
menters. The fecundity of exact experimentation by physical 
and chemical methods applied to the phenomenon of life had been 
shown by the classical researches of Lavoisier on respiration and 
animal heat. Magendie had entered upon that remarkable scientific 
career which entitles him to be regarded as the founder of modern 
experimental physiology, pathology, and pharmacology. With two 
or three exceptions, all of the separate physiological laboratories 


worthy of the name have been established since the middle of the 
present century. Bernard, that prince of experimenters, worked 
in a damp, small cellar, one of those wretched Parisian substitutes 
for a laboratory which he has called ** the tombs of scientific inves- 
tigators." There can be no greater proof of the genius of Bernard 
than the fact that he was able to make his marvellous discoveries 
under such obstacles and with such meagre appliances. France 
was long in supplying her scientific men with adequate laboratory 
facilities, but no more unbiassed recognition of the value and sig- 
nificance of the German laboratory system can be found than in 
the reports of Lorain, in 1868, and of Wurtz, in 1870, based upon 
poron study of the construction and organisation of German 
boratories. 

It is apparent, from the brief and imperfect outline which I have 
presented of the evolution of modern scientific laboratories, that 
the birthplace of these laboratories, regarded as places freely open 
for instruction and research in the natural sciences, was Germany. 
Such laboratories are the glory to-day of German universities, 
which possess over two hundred of them. By their aid Germany 
has secured since the middle of the present century the palm for 
scientific education and discovery. Great scientific investigators 
are not limited to any country or any time. There are those of 
surpassing ability who will make their own opportunity, and will 
triumph over the most disco ing environment. This country and 
every civilised country can point to such men, but they are most 
exceptional. The great majority of those even with the capacity 
for scientific work need encouragement and opportunity. We now 
have sufficient knowledge of the workings of scientific laboratories 
to be able to assert that in general where the laboratory facilities 
are the most ample and the most freely available, there are deve- 
loped the largest number of trained workers, and there the dis- 
coveries are the most numerous and the most important. At the 
present day no country, no university, and no medical school can 
hold even a respectable place in the march of education and pro- 
gress unless it is provided with suitable laboratories for scientific work. 

A properly equipped and properly conducted scientific 5 
is a far more expensive institution than is usually conceived. It 
must be suitably domiciled either in a separate building or in rooms 
commodious and well lighted. The outside architectural features 
are of secondary importance. The instruments and appliances 
necessary for exact observation and experiment, even in those 
Sciences which apparently require the least, are numerous and 
costly. A working library, containing the books and sete of journals 
most frequently consulted, is most desirable, if not absolutely indis- 
pensable. The director of the laboratory should be a man of 
ability and experience, who is a master in his department of science. 
He must have at least one assistant, whois preferably a young man 
aiming to follow a scientific career. A person of no small value in 
the successful working of the laboratory is the intelligent janitor 
or diener, who can be trained to do the work of a subsidiary 
assistant, and can be entrusted with the care and manipulation of 
instruments. There must be funds for the purchase of fresh sup- 
plies and new instruments when needed. The running expenses 
of a first-class laboratory are not small But, costly as may seem 
the establishment and support of a good laboratory, the amount of 
money expended for laboratories would seem to us ridiculously 
insignificant if we could estimate the benefits to mankind derived 
from the work which has been done in them. Wurtz has truly said 
of the money required for laboratories, ‘‘ It is a capital placed at 
a high rate of interest, and the comparatively slight sacrifice 
imposed upon one generation will bring to following generations 
increase of well-being and knowledge.” 

The educational value of the laboratory cannot well be over- 
estimated. For the general student this is to be found primarily 
in the development of the scientific habit of thought. He learns 
that to really know about things it is necessary to come into direct 
contact with them and study them. He finds that only this know- 
ledge is real and living, and not that which comes from mere 
observation of external appearances, or from reading or being 
told about things, or, still less, merely thinking about them. 


THE DEVELOPMENT OF ELECTRICAL TRACTION 
APPARATUS IN THE UNITED STATES.* 
BY H. F. PARSHALL. 


In this Paper I propose to discuss and illustrate the more im- 
portant details of the machinery especially developed for use in 
electrical traction. At the commencement of my experience, 
about six months was taken to construct 40 street car motors. 
At the present day, in the same works, there are constructed 
regularly 150 street car motors per week, and, in some cases of 
extreme demand, as many as 500 have been constructed in the 
same length of time. 


* Alstract of a Paper read hefore the Society of Arts, February 18th, 18%. 
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The difficulties experienced with the apparatus as first designed 
were largely confined to the motor and motor regulator, this latter 
being now commonly called the controller. After these had been 
brought into a better state of perfection, refinements were intro- 
duced in the power station and in the switching appliances. This 
‘being the order of development, it will also be taken as the order 
for discussion. 

The tramway motors first constructed in the United States were 
‘but little suited for the work of electrical traction. Engineers but 
little understood the. great strain, both mechanical and electrical, 
'to which this machinery would besubjected. In general, the motors 
were designed on much the same lines as central station dynamos 
and stationary motors had previously been. The speed and the 
torque at different speeds of the motors, in general, did not agree 
with the speed and resistance of the car at different speeds. 
Special attention was paid to the efficiency at full load, but, inasmuch 
as the mean working point was much less than the full load of the 
motor, efficient results were not obtained until power measurements 
as to the average work required for the propulsion of a car were 
made, and the motor so designed that the efficiency was towards a 
maximum at the average working point of the motor. 


Another point that was not clearly recognised related to the 
torque per ampere best suited to such a motor. In starting the 
car, the torque per ampere should be a maximum. Аз the car 
‘becomes accelerated, the torque per ampere should be less, and 
should fall off according to the maximum speed to be attained. In 
the first motors the torque per ampere, owing to the proportions 
-of the motor, was approximately constant, so that an excessive start- 
ing current was required, this being so great that, frequently, there 
was great heating of the windings, and the durability of the motor 
Was greatly impaired. At the present day, in well designed street 
car motors, the effort at the car wheel is about forty pounds per 
ampere in the armature, and, when running at full speed, from 
twenty to twenty-five pounds. In thus varying the range of torque 
per ampere the efficiency of the motor has been increased, and, like- 
wise, the durability of the parts in which the electrical losses occur. 

The mechanica! improvements found necessary to make were 
‘numerous and important. The diameter of the shaft had to be 
increased so that the factor of strength was some six times greater 
than in ordinary station motors and dynamos ; the bearings had to 
be increased in length and diameter; and the face of the gear had 
to be increased, and also the pitch. The fine pitch that had 
previously been found satisfactory in machine construction was 
found to be altogether unsuited for tramway motors. Improve- 
ments were also made in the method of holding the armature 
conductors, since it was found that the conductors, when held in 
the ordinary way, would shift in respect to each other, and so 
injure the insulation as to impair the durability of the armature. 

In order to lessen the deterioration of the controlling mechanism, 
which was either a commutating switch or a rheostat, it was found 
necessary to design the motor so that the torque per ampere, at a 
given speed, coincided with the resistanee of the car for a given 
acceleration and speed. Increasing the efficiency of the motor, 
that is, lessening the amount of current for which a given torque 
and acceleration is produced, greatly lessened the deterioration of 
the controlling apparatus, so that advancement in the design and 
efficiency of the motor was accompanied with a corresponding 
durability of the controlling apparatus. 

The next more important step in this direction was the substitu- 
tion of the multipolar motor and the dispensing with one set of 
gears. This was found practicable, when the manufacture of steel 
had advanced so that castings of high permeability, and of the 
complex form required for tramway motors, could be made. The 
earlier types of motors were made of forgings of simple shape, 
which were not of such form as could be made into multipolar 
motors. This last change was accompanied by numerous other 
mechanical improvements. The gears, shaft and bearings were 
again increased in size. The method of lubrication was improved, 
the gears being placed in an oil-tight box, so that their durability 
was increased some three or four times. A steel gear will now 
wear for three years and a pinion nine months, in an equipment 
making 100 miles a day. The pinions usually have 13 to 16 teeth 
and the gear from 60 to 70. The pitch commonly used is that 
known, in the United States, as the No. 3 pitch, i.e., the diameter 
of the gear divided into the number of teeth —3. By making the 
shaft more rigid, and by studying the form and clearance of the teeth, 
agear has now been produced inet males comparatively little noise. 

Another improvement relates to the method of suspending the 
motor in the so-called **nose-suspension" manner, in which the 
motor is carried by a lug and cross bar. The top axle lining lasts 
about six months, and the bottom axle lining about twelve months. 
With the side bar suspension, in which the motor is suspended in a 
line vertically underneath ita centre of gravity, the axle linings last 
twice as long. 

Great mechanical improvements have also been made in the 
construction of the commutator, which is subjected to hard usage, 
owing to the necessity of carbon brushes (set at a very considerable 


pressure on account of the vibration of the motor). A well con- 
structed commutator may now be expected to last two years. 

A further improvement has been to completely house the motor 
in a steel casing so that it is now entirely waterproof. The force 
with which water penetrates a tramway motor in a wet street is 
remarkable, since the joint between the upper and lower halves of 
the motor have to be especially larded to keep the water from 
oozing through even when the surfaces are as perfectly milled and 
fitted together as possible. 

The electrical features of the motor have also received decided 
mechanical improvement. The armature coils are formed and 
interchangeable, and insulated, first with abestos, and, seoondly 
with mica and tape, so that it will withstand a very high tempera- 
ture. The method of securing the armature coils has also formed 
the subject of study and improvement. The coils are now held 
upon a conical surface, and securely clamped by a nut so that.any 
shifting is prevented. 

Another improvement is in reference to the magnet coils, which 
are insulated with asbestos, and made entirely waterproof. It 
would seem perhaps that this was unnecessary, considering that 
the motor itself was made waterproof, but condensation of water 
frequently occurs in an encased motor, and renders it necessary for 
good results that both the coils of the field and of the armature 
should be waterproof. 

Another improvement that has been found of great importance 
in practice is the diminution of the weight of the motor for a given 
power. This has been done by the use of steel, and by studying, 
particularly, the mechanical construction, and the nature of the 
work to be done. A motor nominally rated as 25 f. P., complete 
with the gearing, now weighs about 1,500lbs. Such a motor 
cannot, of course, do 25 n.P. permanently, but it is rated on its 
capacity for doing this work for a limited period of time—generally 
two hours—this being a more satisfactory manner of rating for 
electrical traction. With this diminution of weight it has been 
found that the deterioration of tracks, trucks and bearings, has 
been greatly lessened. Great improvements have also been made 
in the construction of trucks for tramway purpose. 

The motor that has heretofore been illustrated, and particularly 
discussed, is what is known as the standard tramway motor, i.e., 
a motor capable of exerting 800 to 1,0001bs. horizontal effort on the 
car wheel, when running 104 miles per hour and delivering 25 Н.Р., 
when mounted on 33in. wheels and loaded to its rated capacity. It 
differs only in the point of size from the larger motors that are 


. used in what may be termed light railways,” along which trains, 


weighing from 60 to 100 tons, are moved at a speed of 15 to 45 miles 
an hour, and, in some cases, to 60 miles an hour. 
In the standard motor the diameter of the car axle is 3йш., 


the pinion is seated with paper bore, the axle gear is of 
cast iron, and the gear reduction is 4°78 to 1. This motor 
is suited for all ordinary city tramways. It has been fre- 


quently wound for a higher speed and different output, but 
the consumption of energy in a given time is increased according to 
the increase of speed, that is, the consumption of energy per car 
mile in a given motor remains practically the same so long as the 
magnetic conditions remain constant. In high speed or suburban 
railway work, where heavy grades and heavy loads have to be met 
with and,drawn from 20 to 30 miles an hour, a motor having a 
rated horizontal effort of 1,2001b. when running 12 miles an hour 
and delivering 40 н.р. under the previously-mentioned conditions 
is commonly used. For a still heavier class of work two or four 
motors are used per train, each giving 2,000lb. horizontal effort 
when running 20 miles an hour and delivering approximatel 
120 н.р. under the previously-mentioned conditions. Two such 
motors will operate three ordinary passenger cars at a speed of 30 
to 40 miles an hour, and four of them operate six passenger cars. 
It is interesting to note that, in the design of these motors, the 
maximum rated horizontal effort is not varied by varying the 
number of turns on the armature so long as the weight of the 
copper and the magnetic flux remain the same. I give herewith a 
table that shows the general results and traction coefficients that 
have been obtained in the United States with the forms of equip- 
meut with which I am familiar. 

Referring next to the controller, I may state that this has 
undoubtedly required as much attention and invention to perfect 
as the motor. The controller now generally used is known as a 
series-parallel controller—i.e., the motors are started in series with 
each other. This lessens the starting current for a given horizontal 
effort to half of that when the motors started together in parallel. 
It has been found that, in cities where the number of stops are 
frequent, by the use of the series-parallel controller, the consump- 
tion of energy per car is lessened 40 per cent. Of course, there 
would no such gain in suburban districts where the stops are less 
frequent. 

The different steps gone through in the starting of two motors by 
the series-parallel method are as follows :— 

The two motors are started in series and with an external resist- 
ance, which is gradually turned out of circuit. One of the motors 
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Table of Horizontal Efforts and Traction Coefficients. 
Output at Full Load. 


— — 


Turns per coil on armature ó 4 2 3 4 | 2 
Horizontal effort for equipment in Ib. 1, 600 1, 600 2,400 2,400 2,400 4,000 
10°5 
10 


Speed in miles per hour 105,105 175 120 95. 
Total horse- power of equipment 60 50 110 80 60 B! 


Output Required to Drive Loaded Train on a Level. 
450t | 450} | 450+ | €00 


c8 | 20 | 18 | 18 
34 | 24 | 22 | 29 


Horizontal effort for equipment in lb. | 220* 1220" 
Speed in miles per hour ............... 26 | 23 
Total horse-power of equipment...... | 16 | 14 


— — —— — 


is shunted with a varying resistance until short-circuited. It is 
then open circuited, with respect to the other motor, and, by means 
of varying resistances, the motor is finally brought into parallel 
with the second motor. E 

The most salient features of the developed controller are as 
follows :—Magnetic blow-out, placed wherever the circuit is to be 
broken, and which practically eliminates the burning of the con- 
tacts and greatly increases their durability ; copper contacts used 
iustead of brass contacts, it having been found that brass is less 
durable. Separate cut-out switches are used, so that either motor 
may be cut out of circuit at the will of the operator. An inter- 
locking reversing switch is used so that motors can only be reversed 
when the current isturned. Safety braking switches are placed on 
the reversing switch, so that, in case of emergency, the power may 
be turned off and the motors short-circuited, so that they act as 
generators, in which case the car is speedily brought to a stand- 
still. This method of braking is what is known as the emergency 
method, since it is not suitable for general use on acoount of the 
great strain put upon the motors. | 

A method that is coming into use in the United States is that of 
connecting the motors, with their fields reversed, through the coils 
of a magnetic brake. This is'effected from the main handle of the 
switch and the braking power regulated according to the position 
of the controlling cylinder. | 

Many of the features above mentioned in connection with the 
etandard type of controller are incorporated in the controllers for 
the larger motors, but, owing to the greater contact surface, and 
the greater amount of friction, special means have to be provided 
for turning the cylinder. In some controllers for four n:otors two 
separate switches are used, the two being operated by a single shaft 
by means of gears. | 

Referring next to the progress made in electrical locomotives, I 
will call your attention to a locomotive recently constructed by the 
General Electric Company of America for the Baltimore tunnel of 
the Baltimore and Ohio Railway. The particulars of this loco- 
motivo are as follows :—Number of trucks, 2 ; number of motors, 4 ; 
weight of driving wheels, 192, 000lb.; number of driving wheels, 8; 
drawbar pull, 42, 000lb.; starting drawbar pull, 60,0001b.; gauge, 
4ft. 84in., and diameter of driving wheels, 62in. ; length over all, 
35ft.; height to top of cab, 14ft. Jin. ; wheel base of each trunk. 
6ft. 10in. ; extreme width, 9ft. fin.; diameter of sleeve bearings, 
13in. On this locomotive the particular form of overhead construc- 
tion is worthy of notice. It consists of a shoe in an inverted 
channel. It was first intended to use the ordinary trolley, but it 
was found that the current density was too high for this work. 
The motor of this locomotive has a rated output of some 300 н P., 
and may be reversed at full load without any sparking at the 
brushes. The armature is, in this case, series wound. The fields 
are of six poles, three of them being long and carrying the larger 
magnet coils (this being made necessary on account of the space in 
which the motor has to be put), and three of the poles being 
shorter. These poles are wound with a number of turns consistent 
with the armature reaction. The thought will probably come to 
some as to whether or not it is necessary to put coils on these 
poles. I will state that it is, and that the construction shown is 
the best, since specific experiment has shown that the distribution 
of the field is better, and, likewise, the tendency to spark is greatly 
lessened, when all the poles of such a motor are excited. The 
armature is constructed on a hollow sleeve, the internal diameter 
.of which is some 2in. greater than the diameter of theaxle. Motion is 
transmitted from the armature to the axle by means of a spider 
carried on a hollow sleeve, the extremity of the arms of this spider 
engaged with cushioned lugs carried the locomotive wheels. This 
construction removes the dead weight of the motor from the axles 
and transmits it through the springs of the trucks. This is a great 
advantage, mechanically, in preventing hammering on the rails, 
and also a great protection to the windings of the motor from shock. 
A locomotive thus driven is remarkable for its smoothness and 
quietness in running. 


* 201b. per ton for 11 ton train. 

T 15lb. per ton for 30 ton train. 10lb. per ton for 120 ton train. The 
output required by train on a level will vary within wide limits, with car 
of varying weights and track in varying conditions. | 
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Both the electrical and mechanical problems involved in the con- 
struction of such locomotives are most difficult, but the experience 
has been ample to show that they have been fairly met and that a 
successful and, in all ways, satisfactory electric locomotive has been 
produced. The magnetic densities in the air gap of such a machine 
and in the projections bave to be extremely high, being from 
80,000 to 90,000 C.G.S. lines per square inch in the air-gap, and 
from 150,000 to 180,000 C.G.S. lines per square inch in the у ro- 
jections, not allowing for the leakage between them, which ‘s of 
course considerable. Р 

Turning next to the appliances іп the station, І would say that 
these also have been subjected to great improvement. Perhaps 
the most noticeable improvement is that of the substitution of 
direct connected generators for the belt-driven machinery at first 
used, and I may here state that I do not consider large belt-driven 
dynamos suitable for electric traction work. The average work is 
greatly below the maximum work, if the driving belt is given 
sufficient tension to avoid slipping at the maximum load, the loss 
in the bearings is excessive for the average load. This objection, 
however, is entirely secondary to the mechanical objections of a 
belt connecting an engine with a dynamo subject to rapidly 
fluctuating loads. The largest belt-driven dynamo that has been 
constructed in the United States is of 500 kilowatts output. The 
use of this machine is, however, becoming exceptional. The trouble 
experienced with the boarings, together with the considerable floor 
space and the greater cost of the machine as à whole, with no com- 
pensating feature in its operation, has led to the substitution of 
direct connected machines. From 150 kilowatts capacity and 
larger, the belt-driven dynamos should not be used. Inthe extreme 
case, dynamos of not more than 200 kilowatts capacity should not 
be driven by belts or ropes. 2, 

At the Exposition in Chicago was exhibited a machine of 2.000 
E.H.P. output, designed by me. The specifiation for this machine 
was that it should not heat more in any part than 30°C, should be 
subjected to variations of load, equal to its rated capacity, without 
sparking, and should carry 50 per cent. overload without dangerous 
heating or sparking. Owing to the short time at the disposal of the 
makers, the dynamo was first assembled and tested in Chicago, and 
was found to perfectly comply, in all respects, with the specifica- 
tion. The diameter of the armature is 10}in., diameter of commu- 
tator 7ft., number of segments 696, length of commutator 18in., field 
magnets 12 poles, magnet frame constructed of steel, the use of steel 
being found most economical. The construction of the commutator 
is worthy of special attention, the segments being held so as to 
equally expand along their length, and in such a manner that 
different parts of the commutator may be taken out without 
disturbing the remaining parte. Eleven of these machines have 
now been constructed from the original designs, and are working 
satisfactorily in the United States. Numerous smaller machines 
have also been constructed. In the commutator of the 1,500-kilo- 
watt machine there are 7,0001b. of copper. The weight of the 
armature is 86,000Ib., and the weight of the machine complete is 
180,0001ь. The design of these machines to а given specification 
required very considerable study, both as to the density of the 
air-gap, the armature reaction and the number of commutator 
segments ; this problem has been accurately solved. 

The transmission of power to a distance by means of multiphase 
currents and the distribution by means of motor-generators, and 
by so-called rotary converters (which is а machine running as a 
synchronous motor but with closed circuit armature windings, the 
conductors being arranged so that commutation is effected) is now 
receiving considerable attention. The source of power at Portland, 
U.S.A., is from turbines: The shaft is vertical and the weight of 
the armature is carried by a hydraulic bearing. The current is 
generated at a pressure of 6,000 volts and at a frequency of 33. 
This frequency is as high as the use of large rotary converters used 
in the sub-stations will permit. On account of the problems con- 
nected with the commutation of the currents the maximum size of 
a rotary converter is limited to the periodicity, t.e., for compara- 
tively high periodicities only rotary converters of small output can 
be constructed. 

In я sub-station are operated two 500-kilowatt rotary converters, 
the current being transformed down to suit the E.M.F. in the 
rotary converter. The ratio of the three-phase voltage to the con- 
tinuous voltageof the machine is fixed by the extent of pole arc of the 
field magnets. The ratio is generally about 0:612. It may, however, 
be varied by varying the percentage ofthe pole arcof the field magnets. 
Experience with such machines shows that best resulte are secured 
when the currents are delivered in phase with the E.M.F. Either 
a lagging or leading current with respect to the E. M.F. of the rotary 
converter occasions more or less sparking. The distribution of the 
current among the armature conductors is a fit subject for a mathe- 
matical investigation, since the armature receives energy in the form of 
alternating currents, and delivers energy in the form of continuous 
currents. An examination as to the current distribution 1n à com- 
mutating machine with that of the current distribution in а syn- 
chronous motor, under many conditions, shows that the average 
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effective current strength in the armature conductors is less than 
would be inferred from a separate examination of each. Thus, 
under some conditions of running it is found that the cross section 
of the conductors in such machines may be less than those of an 
ordinary commutating machine or of an ordinary synchronous 
motcr. An investigation of the properties of this machine was 
recently carried out.at Niagara Falls by me and other engineers of 
the General Electric Company of America. It was found, how- 
ever, that owing to the condition of supply and the nature of the 
currents, that is, quarter phase currents, the feature was but of 
little importance in practice. 

Recently I have designed the multiphase system for the distri- 
tribution of power to electric tramways in Dublin. The object of 
the use of the three-phase in this particular case is to comply with 
the Board of Trade requirements as to the drop of voltage in the 
earth return, In this case I have preferred to use synchronous 
motors driving commutating machines, the particular advantage in 
this being that the phase of the current, in respect of the E.M.F., 
may bo regulated by the excitation of the synchronous motor. In 
the case of the rotary converter this may not be done without 
varying the pressure in the consumer's circuit. "There is also, 

-in my opinion, some advantage in the use of a synchronous motor 
over an ordinary static transformer, the one being more easily 
repaired, and less liable to give way under the overloads that are 
frequent in tramway systems. It is not necessary to mention that 
the three-phase system is only used as a convenient means of 
transmitting power at a high tension. The three-phase synchronous 
motors have the advantage of being self-starting, and there is also 
another advantage in that the amount of copper required is about 
three-quarters of that required in & simple alternating-current 
system of transmission. 

Recently, both in the United States and in England, the subject 
of underground systems, such as conduits or systems in which the 
line is divided into sections, current being switched on in succession, 
or by the passage of the car over the sections, has received a good 
deal of attention. A conduit has been successfully used in New 
York. The plough consists of a central web of insulating mate- 
rial carrying two contact pieces forced out against the con- 
ductors by springs. · 16 has been a difficult problem to make this 
plough so that it is sufficiently durable. This plough seems to 
fairly meet the requirements. The cost of such a plough does not 
exceed £3. The maintenance in New York does not exceed 
0:0005d. per car mile. Such a plough lasts six months, making 100 
miles per day. The maximum speed is 17 miles an hour. The 
average high speed is about 12 miles an hour. The cost of this 
conduit is £17,000 per mile of single track. It has been stated that 
a conduit could be constructed that would be equally as good for 


lezs, but, in making this statement, the severe climatic conditions. 


in New York had not been properly considered, and it is also to be 
borne in mind that former experience with conduits has indicated 
that, for anything like satisfactory results to be expected, the struc- 
ture must be so laid that perfect alignment is maintained. Some 
similar conduite, but of less rigid mechanical structure, have been 
used in other American cities, but in no case is there encountered 
such severe climatic conditions as are to be met with in New York. 
The depreciation and maintenance of this particular conduit is less 
than any overhead system with which I am acquainted. The fact, 
however, remains that it is laid in a broad street, where there is 
perfect drainage and but little vehicular traffic across the rails, and 
that it is laid in а new part of the city, where troubles in laying 
from water pipes and gas pipes are largely avoided. 

The sectional rail, and other systems in which there are switches 
at frequent points along the line so that a portion of it, less than 
the length of the car, is in circuit, are in an experimental stage. 
While 1 have seen some very successful models of such systems, 
the difference between a successful model and a perfectly working 
tramway appliance is so great that I shall not now discuss such 
underground systems. 

I would call your attention to one of the details of the switch- 
board that has received great attention, and which has now attained 
to a very high degree of perfection, that is, the automatic circuit- 
breaker. I have seen a circuit-breaker open 6,000 amperes at 
500 volts repeatedly, without burning the contacts, or making a 
serious flash. The circuit-breaker is reliable in its action, that is, 
it can be set to open for any desired current with accuracy. It has 
been frequently observed by tramway engineers of experienco that 
there is a great difference in the quality of short circuits, that is, 
when these circuit-breakers are set for a given current the flashing 
is greater under some conditions than under others. This has 
sometimes been attributed to self-induction. The writer, however, 
does not hold this opinion ; but a study of the switch will show 
that to maintain the necessary contact the weight of the moving 
part is appreciable, and it has, therefore, an appreciable time of 
movement. A short circuit may occur near the station, so that 
the current that would flow in the circuit, were it not interrupted, 
would be much greater than from a short circuit taking place in 
nome other part of the system. This, together with the fact that 
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the circuit breaker requires a certain appreciable time for operation 
would explain the different results observed. 

In conclusion I would say that another of the minor improve- 
ments that has been carried out with this respect to the bonding of 
the rails. It has frequently been found that with the resis- 
tance between metallic surfaces brought together under pressure 
is greatly in excess per unit of area of that of the conductor. The 
improvements in jointing or bonding the rails together is to greatly 
increase the area of the pressure contacts so that the current 
density does not now exceed the capacity of the contacts. "The 
writers experience indicates that, with a permanent system of 
earth contacta, the current density should not exceed 50 amperes 
per square inch. In large systems, where the return circuits 
amount to several thousand amperes, the rails themselves are 
frequently welded together electrically. Such systems have been 
Batisfactory in action, and mechanical difliculties that were antici- 
pated in a solidly welded system of tracks, have rarely been 
experienced. 
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THE ROYAL COMMISSION ON ELECTRICAL COM- 
MUNICATION WITH LIGHTHOUSES AND LIGHT- 


VESSELS. | 
FOURTH REPORT. 


The following is an abstract of the Fourth Report of the Royal Commis- 
sion appointed to inquire and report as to what lighthouses and light-vessels 
it is desirable to connect with the telegraphic system of the United 
Kingdom by electrical communication, for the purpose of giving informa- 
tion of vessels in distress, or casualties at sea, to places from which 
assistance could be sent, and of transmitting storm warnings. 

In the last report, issued iu April, 1895, the hope was expressed that, 
after visiting Denmark and inspecting the system of electrical communica- 
tion with lighthouses and life-saving stations in that country, the Com- 
mission would be in a position to prepare the way for their final report. 
In consequence, however, of the serious difficulties which continue to be 
experienced in maintaining electrical communication with certain light- 
vessels on the system now employed, it has been decided to postpone the 
final report until attempts have been made by further experiments to 
overcome these difficulties. 2 


Connections which have been Еўесіса. 


There are at present five light-vesseis, six island, pile, or rock light- 
houses, and 40 shore lighthouses around the coasts of the United Kingdom, 
which have been placed in electrical communication with the general 
telegraph system of the country at the national charge. 


The Danish System. 


In August last the Royal Commission visited Denmark and inspected the 
system of electrical communication with lighthouses and life-saving stations 
in that country. The system of electrical oommunication with lighthouses 
in Denmark is described at some length. Briefly, the system is practically 
an extension of the general telegraph system of the country. The use 
which is made of the wires for private and business purposes far exceeds 
the use to which the connections are put for the purpose of affordin 
assistance to vessels in distress. Much of the important work which is 
done in the United Kingdom by the Coastguard, the Post Office, and 
various other agencies is carried on in Denmark by the lighthouse 
authorities. At Hanstholm, Hirshals, Skagen, and Hammeren light- 
houses in Denmark, to which signal stations are attached, messages of any 
nature, made by means of the International Code of Signale, are received 
from passing ships, aud are forwarded by wire to their destinations, 
and telegrams can also be sent to the lighthouses to be signalled to 
passing vessels, The masters of passing vessels make considerable use of 
the facilities which are offered to them for communicating with their 
owners and others. Any vessel making her number to one of the four 
lighthouses just named is reported by telegraph to the exchanges at Copen- 
hagen and Aarhus free of charge, and the wires to the connected lighthouses 
are also used for sending reports of the state of the weather and the ice to 
various quarters. The multiplicity of duties which the staff at some of 
the principal Danish lighthouses have to perform does not appear to affect 
the efficiency or popularity of the lighthouse service, in which appoint- 
ments are eagerly sought after. One male and one female assistant, the 
latter often a member of the family of the head keeper, seem, with 
help when necessary from the rest of the staff, to be equal to the 
work of attending to tbe signal station and telegraphing all the 
various messages which have to be despatched, as well as of receiv- 
ing those which are forwarded to the lighthouse. The Government give 
to the head keepers at those lighthouses at which there are signal stations 
and telegraph offices special allowances, out of which they have to provide 
for the proper performance of the duties of those branches of their work. 
The arrangement gives the hend keeper a more direct personal interest in 
the work of signalling and telegraphing than he would have if special 
assistants were appointed and paid by the Government for the purpose ; it 
prevents the incurrence of the additional pension charges which would be 
thrown upon the State if the work was done by assistants belonging to the 
lighthouse service, and it has worked well aud satisfactorily for all parties 
concerned. The Royal Commission was unable to ascertain what has 
been the cost to the State of establishing electrical communication with 
lighthouses in Denmark, or what the annual expenses and receipts are, but 
the latter, they understand, are not sufficient to counterbalance the 


e:penses, This is no doubt due in part to the fact that the Danish 
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Government allow the wires to be used free of charge for such purposes as 
reporting passing vessels to the exchanges, and sending notice to different 
quarters regarding the presence of shoals of fish. Messages sent by private 
individuals have, of course, to be paid for, but the Danish Government 
seem to regard the electrical communication on the coasts of the kingdom 
as having been established in the interests of the maritime community, 
and make no charge for the use of the wires when the messages sent are 
for the general advantage of that community or any section of it. 


Working of the Electrie Cables to the Light- Vessels and Outlying Lighthouses 
which have been connected. 


As the record of failures of the cables during the twelve nionths ended 
December 31, 1895, is one of considerable technical interest we print it in 
full. 
“Kentish Knock" light-vessel.—(1) On May 18, 1895, the veering 
(electric) cable, which had been laid on November 21, 1894, was found to 
be broken on the ground. As the light-vessel then on the station was about 
to be replaced by another vessel, the repairs were not effected until 
June lltb, when the new vessel was moored in position. (2) On July 12, 
1895, communication was interrupted, the veering (electric) cable having 
been broken by the lightship riding to it. Communication was restored 
on July 16th. (3) On December 7, 1895, the veering (electric) cable 
parted, the sheathing having become damaged some time previously. The 
necessary repairs were effected on December 9th, and no further interrup- 
tion in communication occurred during the year. 

“Goodwin” (North Sand Head) light-vessel.--(1) On January 30, 1895, 
the veering (electric) cable, which had been laid on September 15, 1894, 
was reported to be broken, the cause of the rupture being the general 
decay of the sheathing below the patent swivel. Owing to the cable ship 
being engaged elsewhere repairs could not be effected uncil April 10th. 
(2) The cable laid on April 10th lasted until October 24, 1895, when it 
broke, owing probably to the parting of one of the arms of the chain cable 
by which the light-vessel was moored. Bad weather delayed the repair of 
the vessel's moorings, and electrical communication could not be restored 
until November 22nd. No further interruption occurred during the year. 

“ Hasborough " light-vessel.--(1) On May 18, 1895, the first cable to 
thelightsbip, which had been laid on October 2, 1894, parted below the 
patent swivel, owing probably to its having been nipped Ly one of the 
lower shackles of the swivel. Communication was restored on June 5th. 
(2) On November 19, 1895, the veering (electric) cable broke. Owing to 
bad weather, communication was not re-established until December lst. 
(3) Communication was again interrupted on December 8tb, and waa 
restored four days later. No further interruption occurred during the year. 

““Shipwash " light-vessel.— The first cable to the lightship, which was 
laid on November 17, 1894, lasted without repair until August 20, 1895, a 
period of 276 days, when it parted. Аз the cable ship was engaged on 
other work, the necessary repairs were not effected until a month later. 
No further interruption in communication occurred during the year, but as 
the result of a heavy gale, the outer sheathing of the veering (electric) 
cable was damaged, and some repairs were effected on December 2nd. 

“Formby” light-vessel.—Electrical communication with this lightshipin 
Liverpool Bay was established on October 20, 1895. The calle, which is 
about four miles in length, places the light-vessel in telephonic commu- 
nication with Crosby lighthouse, which is in electrical communica- 
tion with Liverpool and the neighbouring lifeboat stations. This 
vessel has been supplied with a new form of veering (electric) cable of a 
more flexible nature, and protected with rings of lignum vitæ, in order to 
save it from being chafed by the mooring chains, and by the light-vessel 
herself. No interruption in communication had occurred up to Decem- 
ber 31, 1895. 

“ Gunfleet pile lighthouse.—No interruption in electrical communica- 
tion had occurred since the cable was laid in October, 1893. 

„Tuskar lighthouse.— Telephonic communication with this lighthouse 
had not been interrupted since it was established on September 10, 1894, 
although the cable was slightly injured in October last. 

“ Fastnet” lighthouse. — In our first report we recommended the estab- 
lishment of electrical communication with this lighthouse, which is situated 
about seven miles off the south-west corner of Ireland. The precipitous 
rock on which the lighthouse is built is exposed to the full force of the 
Atlantic seas, and is unapproachable except in calm weather. In 1885 
electrical communication by a continuous cable was established with the 
lighthouse at the instance of the Committee of Lloyds, who had received 
permission to use it a3 a signal station, but the difficulty and expense of 
maintaining the connection were so great that it was abandoned at the 
end of 18 months, after several lengthy interruptions in communication 
had occurred. Having regard to the difficulty of maintaining electrical 
communication with the Fastnet by means of a continuous cable, it was 
recommended that а non-continuous system should be tried, and effect was 
given to the recommendation on July 18, 1895. 

The system employed in this case deserves some explanation, as it has 
been found to provide a satisfactory means of electrical communication 
under very unfavourable circumstances. A submarine cable of the ordi- 
nary type, 70288 knots in length, is laid from a small bay. called Galley 
Cove, towards the lighthouse ; the sea end is spliced to 17 fathoins of 
heavy copper wire, in:ulated with india-rubber and protected by 
lignum vite ringe, and this wire terminates in a copper mushroom 
anchor weighing 44cwt., which is submerged in 11 fathoms (low 
water) at a distance of about 60ft. from the Fastnet. The shore cud 
is connected by a subterranean cable with the Post Office at Croukhaven 
from which is laid another cable 200yds. long, terminating in a copper 
centipede anchor, sunk in about two fathoms of water in the haven cn the 
further or north-east side of the promontory on which the post office 
stands. At the Fastnet two short copper conductors, connected with 
the instrument in the lighthouse, are bolted on to the sides of the rock, one 
on the north, or land side, and one on the south side, each terminating 


under water in a copper centipede anchor. This is the present arrange- 
ment, but one of the conductors having been broken by the action of the 
sea, it is proposed to protect the exposed parts of both conductors by 
passing them through holes which will be drilled in the rock for the 
purpose. The mushroom anchor near the rock, and the centipede anchor 
in the haven, form the earth-plates of the line—the post office at Crook- 
haven, with its batteries and iostrument, being intermediate. The circuit 
is completed by the sea, but part of the current passing through the circuit 
is picked up by the nearest copper conductor on the rock, and actuates the 
telegraph instrument placed in the lighthouse. It then passes through 
the other copper conductor into the sea. In the reverse direction 
part of the current sent from the lighthouse is picked up by the 
mushroom auchor, and passing along the main cable, actuates the tele- 
graph instrument in the post office at Crookhaven. ‘The instruments 
used, both at tbe lighthouse and at the post office, are & double- 
current speaking key and a dead beat d'Arsonval reflecting galvanometer, 
and the signals are those of the Morse Code. Except for a short 
period, when one of the conductors on the rock was broken, telegraphic 
communication has Leen maintained throughout the winter ; but it has 
not been possible to apply the ordinary arrangement for calling attention 
by means of a bell, and it has, therefore, been necessary for the operatora 
to go to the instruments at stated intervals to ascertain whether there 
was anything to communicate. Now that the winter bas passed, and it 
has again become possible to work on the rock, no time will be lost in 
fitting a call-bell, which will be worked by a specially-devised relay. 

* Caldy Island lighthouse.—This lighthouse, in Carmarthen Day, was 
electrically connected on July 29, 1895, and no interruption in communi- 
cation occurred during the year. 

“ Maplin ” pile lighthouse.—Electrical communication was effected with 
this lighthouse, off the north entrance to the Thames, on September 5, 
1895, and no interruption had occurred up to the close of the year. 

Concluding Remarks. 

It will he seen that, as fur as the lighthouses are concerned, the cables 

which have been laid have worked satisfactorily. The first outlying light- 


house which was connected with the mainland was the Guufleet pile. 


lighthouse, which was placed in electrical communication with Walton-on- 
the-Naze on October 2, 1893. Since that date four more outlyiug light- 
houses (excludiog that on Lundy Island) have been connected, and, although 
some of these stations are in very exposed positions, communication has 
not been interrupted with any one of them except the Fastnet. 

As regards the cables to the light-vessels the returns are not во satisfac- 
tory as was anticipated, but there is reason to believe that many, if not all, 
of the interruptions have been due to remediable causes, and endeavours 
are being directed to removing those causes and also to experimenting upon 
a system of communication by induction as suggested in the last report. 
Under this system the cable running from the shore is laid in a circle on 
the bottom of the sea immediately under the light-vessel, the circle 
having such un area that the vessel will always be within the circumference 
of it. Round the deck of the light-vessel a number of turns of insulated 
wire are coiled, which are in connection with a telephonic receiver 
on board the ship. An intermittent vibratory current is sent 


through the cable, and is made and interrupted by a Moree 


key. The vibrations act by induction on the coils of wire on the 
light-vessel and produce buzzing sounds in the telephone, which, being 
intermitted by the Morse key, are read as in the ordinary Morse code. 
By means of a special arrangement a call-bell can be rung. Iu the same 
way messages can be sent from the light-vessel to the shore. This system 
has not yet been subjected to a practical test at a lightship ; but the 
Commission regard it as offering greater chances of success than any of 
the other inventions of the same nature which they have had before them, 
and meanwhile defer recommending the establishment of electrica] com- 
munication with any further light stations, awaiting the result of the 
experiments which are about to be made. 

The Report is signed-— 

Mount EpacuMBE (Chairman), DUNLEATH, EDWARD BIRKBECK, F. L. 
McCLiNTOCK, О. S. Nares, J. C. Laup, W. Н. PnEEgCE, JOUN A. KEMPE, 
К. MUNRO-FERGUSON. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, June Sth. 
RovAL INSTITUTION. 
9pm. Evening Discourse: “ Electric and Magnetic Research 
at Low Temperatures,” by Prof. J. A. Fleming. 
WEDNESDAY, June 10th. 
MUNICIPAL ELECTRICAL ASSOCIATION. 
10:15 ала. First Annual Convention at the Royal United 
Service Institution. Presidential Address by Mr. Arthur 
Wright: “The Municipal Electrical Association and ita 
Objects.“ Four Papers to be read and discussed. 
4 pn. Visit of Inspection to the London Electric Supply 
Corporation's Works at Deptford. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Students’ Visit to the Bankside Central Station 
of the City of London Electric Lighting Company. 
Rovar Society. 
9 рт. Annual Conversazione at Burlington House, 
THURSDAY, June 11th. 
Municirar ELECTRICAL ASSOCIATION, 
10.15 am, First Aunual Convention at the Royal United 
Service Institution. Four Papers to be read and 
discussed. | 
ó p.m. Visit of Inspection t» the Islington Electricity Works, 
Eden Grove. 
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LOW-FALL WATER POWER. 


It is high time that engineers and persons interested in 
engineering enterprise should cease to talk of water power as 
a specially free gift of Nature, and to enlarge on the theme of 
the many millions of horse-power running to waste that might 
be utilised at no expense. That the subject lends itself to 
poetical treatment is undeniable, and undeniable also is the 
ease with which such poetic utterances may be used to decoy 
capital into unprofitable paths. There is a sense, of course, 
in which it is true that water power is freely bestowed upon 
this earth by Nature, but it is the sense only in which it is 
also true that every good thing is the gift of a providential 
arrangement of the universe. The water power which we use, 
or which, if we chose, we might use, for driving machinery is 
not more freely bestowed than the coal which we dig, or which, 
if we chose, we might dig, from the bowels of the earth; or 
than the oil which we pump, if we wish, from oil wells; or 
than the natural gas, which we can pipe line from vent holes 
to our furnaces and gas engines. Every good gift and every per- 
fect gift of Nature is providentially so bestowed that it cannot 
be used without the expenditure of both capital and labour. 

Our attention has been directed to the utilisation of water 
power, and especially of low-fall water power, in this country, 
by a Paper which has recently been read by Mr. Атрн. STEIGER 
before the Institution of Electrical Engineers. Quite rightly 
the author of that Paper states that low falls are more 
frequently met with in this country than high falls; indeed, 
speaking of England alone, and not of the whole of Great 
Britain, we have no really high falls, and scarcely any of even 
moderate height. England is the land of gentle, unbroken 
streams rather than of waterfalls and cataracts. It is impor- 
tant to notice this in any estimate of the value of the water - 
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power of the country from an electrical engineering point of 
view. For the cost of developing and working a water mill 
varies enormously with the available fall, being much greater 
with low than with high falls. In the very first sentence in 
his Paper Mr. Sreicer strikes the true keynote—the cheap 
production of electrical energy. But, having struck the right 
keynote, he proceeds to play the whole tune in a wrong key. 
In no single instance, among the many examples he has cited, 
does he even touch upon the question of cost, either as to 
the initial cost of the works necessary to develop the mill 
site or as to the annual expenditure involved in up-keep 
and attendance. To make matters still worse, he chooses 
examples which mostly are as free from the conditions of low- 
fall water power utilisation as it would be possible to find. 
We are treated to purely descriptive accounts, and interesting 
but far from convincing pictures, of such works as those at the 
Falls of Foyers, where the fall is 850ft., and of several instal- 
lations on the Continent, with falls of 170ft. and under. At 
most of these places the machinery has been erected by Messrs. 
Еѕснев, Wyss and Co., for whom the author of the Paper is, 
we believe, the British agent. The only characteristically 
English water-power plant described is that at Brantham 
Mills, where the falls varied from 4ft. 10in. down to zero. 
Here again, however, we find nothing but the most meagre 
information as to the results which have been obtained. We 
can admire the ingenuity with which the turbines have been 
designed to give a nearly constant speed on a widely-varying 
fall, and we concur in the author's opinion that such а result 
can only be obtained when there has been careful adaptation 
in the design and construction of the turbine and outworks to 
the local conditions, all of which, be it noted, costs money. 
But we look in vain for any data upon which we might base 
an estimate of what it would be likely to have cost, if, instead 
of erecting a flour mill at Brantham Mills, an electric supply 
station had been erected. The question as to whether or no 
any given low-fall mill site should be utilised for the pro- 
duction of electrical energy is not: Can the resources of 
engineering design and skill be made to combat the vagaries 
of a given mill site to such an extent that reasonably large 
and fairly constant power can be obtained? Nowadays 
the ingenuity of engineers can accomplish anything. But the 
question which ought to be asked, before deciding to 
commence operations, is: When everything that can be done 
here has been done to make this a successful mill, what 
will it all have cost, what will it cost to keep going, and 
would it have cost more or less if instead of developing this 
mill site we had gone to the most convenient spot and erected 
a steam station? It is this latter question which Mr. 
SirEiGER's Paper in no way assists engineers to face. Yet, until 
we have faced it, how can we ever hope “to show how water 
power under low falls can be, and is, very advantageously and 
economically utilised for the generation of electrical energy” ? 

Occasionally one finds the argument advanced—and Mr. 
STEIGER’s Paper is not free from it—that because electric 
supply stations worked on moderate and low falls have pruved 
to be successful in Switzerland and in other countries, there- 
fore success may be expected with them in this country. The 
arguinent neglects several important differences between the 
conditions of the countries compared. In the majority of 
English localities coal is very cheap, and nowhere in this 
country is it so dear as in Switzerland or in India. Here, 
too, other sources of power, such as coal-gas, producer-gas and 
petroleum are much more readily and cheaply utilised than 
they could be in many forcign countries where water-power 
plants are to be found. Here, also, land and labour are 


dearer, and as a result it costs more to construct the works 


necessary for the continuous usage of a mill-site where the 
flow is intermittent. Nor should we forget that in a level 
country like England one of the greatest inconveniences arises 
from an excess of flow, which “ tails-up"’ the tail race—t.c., 
floods it to such an extent that there is practically, sometimes 
absolutely, no fall; while, howeverlarge or small the flow may 
be in the comparatively few low-fall mill sites in Switzerland, 
the water will always be able to get away clear of the tail race 
without ponding back. And the marked liability of а water- 
power station to become crippled, together with the English- 
man’s dislike to fall back on tallow candles when the electric 
light fails, render it necessary in this country that all such 
stations should be provided with auxiliary plant, driven by 
steam or some other reliable source of power. This increases 
the prime cost by a considerable amount; and, moreover, even 
if the stand-by plant is never used—an ideal case, alas, purely 
supposititious—it is necessary to spend something every year 
to keep it in order. 

These considerations are no doubt trite and obvious, and 
some will wonder why we have been at so much pains to show 
that there is small prospect of success in the utilisation of 
low-fall mill sites in this country. No one, we may be told, 
expects to see a crop of water-power stations spring up in 
England, But it must not be forgotten that capital has 
already been spent on this sort of enterprise, a notable instance 
of which is furnished by the Worcester-Powick water-power 
station. The experience of the owners of that station might 
not indeed have been more fortunate had the water-power side 
of the system never been adopted, and any attempt to blame. 
the water power exposes the critic to the retort that things 
would have been better had it not been for the day load at the 
pumping station. Be that as it may, we venture to think that 
the Worcester authorities are not now quite so proud of their 
steam-and-water-power station as they were at the start; and 
it would not surprise us to see the whole of the water-power 
department abandoned and the station run entirely by steam. 
In fact, entailing as it does the transmission of power and 
the freight of coal by road each over a distance of three miles, 
the present situation of the generating station is inconvenient: 
both for obtaining fuel and as a centre of supply ; and in the 
event of such a transformation, it would probably suit Wor- 
cester better to have its generating station nearer the town. 
In any case the experience of Worcester furnishes an object 
lesson, which it would be well for anyone in this country who 
contemplates a similar utilisation of low-fall water power to 
learn by heart. 


— 


REVIEWS. 


— aa 


An Elementary Treatise on the Oalculus, for Engineering 
Students. By JouN Granam, B.A., B.E. (London: E. and F. N. 
Spon. 1896.) 

An elementary knowledge of the differential and integral 
calculi cannot but be regarded as a most valuable adjunct to 

the mental training of the engineering student. It is not a 

necessary part of his education in the same sense that a 

working acquaintance with the slide-rule is, and in the 

exercise of his profession he may seldom have occasion 

—even if he have the ability—to apply it to any new 

problem, of which the solution cannot be found in some 

standard work. It remains, therefore, somewhat of a luxury 
reserved for those who aspire to the higher branches; and to 
all but a few of these, its chief use lies in the fact that it 
throws open so many of the best books on physical and 
engineering science. Yet if once acquired, the student will 
seldom regret the hours that he has spent upon it, and no 
time is so suitable for its acquisition as that which is passed 
at the technical college. If he does not then master the 
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main principles on which the calculus is based and attain 
some facility in applying it to simple cases, there is but little 
likelihood of his doing so when once he has become immersed 
in the routine of the office, the workshop, or the central 
station. 

The avowed object of the present book is to impart just 
‘such an elementary knowledge of the calculus, and it is 
admirably adapted for its purpose. It forms one of the 
Finsbury Technical Manuals, and we may trace in it the 
influence of Prof. Perry’s lectures to the Finsbury students. 
The general order and arrangement of the purely mathe- 
: matical portion must needs be much the same as in the 
standard mathematical text-books ; but the difficult question of 
how much must be inserted and how much may be omitted 
without making the treatment cumbrous or incomplete, has 
been satisfactorily decided by Mr. Graham. Many of the 
. illustrations and examples in the first 200 pages are borrowed 
from engineering subjects, and serve to enliven the usually 
. dreary pages of mathematical formule. The fifty pages of the 
remaining two chapters are devoted entirely to problems of 
mechanical and electrical engineering, and of these we can 
only complain that they are too short, Even at the expense 
of making the book larger, we think that the engineering 
" examples might with advantage be multiplied, and if in especial 
we wish for more electrical problems, our demand must be 
ascribed to our natural bias in favour of electricity. 

The ordinary student unconsciously absorbs a certain know- 
ledge of the caleulus through the graphie methods, which are 
now so commonly employed, and nothing renders the subject 
so clear as appropriate curves. But the great difficulty of the 
inquiring mind is to fully acquiece in the differential calculus 
as a truly logical process. We hardly think that this difficulty 
is sufficiently faced and overcome. Why should one small 
quantity, A, be neglected when some other small quantity, 
B, is not neglected? Granted that quantity A is consider- 
ably smaller than quantity D, is the neglect logical? Some 
books tacitly convey the impression that A may be neglected 
* for practical purposes." But surely this is a most erroneous 
statement of the case, which cannot be too strongly combated. 
The differential calculus has no affinity to the practical art of 
knowing ‘‘ what to lea ve out. The answer given in our author's 
first chapter is no doubt correct, but is it sufficiently radical ? 
It must rest on the logical concept of the limit of a function, 
by reason of which the process is absolutely true. Hence we 
should have liked to have seen more about “limits,” so as to 
compel the assent of the reader. 


. After this initial mental difficulty, purely mathematical pro- 
cesses carry the learner forwards. Maximum and minimum 
values of functions find suitable illustrations in Lord Kelvin's 
rule for the economical sections of electrical conductors and 
arrangements of cells in a battery, and the application of the 
calculus to plane curves ends the differential portion. 

The processes of integration are then discussed, and followed 
by their chief applications to the areas of plane curves, of 
surfaces of revolution, and to volumes of solids of revolu- 
tion, &c. Fourier's theorem is next treated, and the periodic 
functions of various curves are developed, the chapter ending 
with an example for the student which might well represent 
the flat-topped curve of E. M. V. of an alternator. Possibly 
room might have been found for а more physical discussion 
from the point of view of harmonic motions, which are not 
mentioned. Finally, the most important forms of differential 
equations are explained and illustrated. 

The whole book thus forms a suitable introduction to such 
& work as Prof. Unwin's ** Elements of Machine Design" ; or, 
again, to Prof. lFleming's ** Alternate Current Transformer," in 
which the calculus often appears, and always in so lucid a 
manner that the student may follow the reasoning. Inspired 
by success, may he then find time and energy to cope with the 
more recondite examples to be found in Mr. Oliver Heaviside’s 
writings! 

We trust that the second edition of Mr. Graham's book will 
lead to the disa) pearance of the table of errata which now 
confionts the reader as he opens on pagel; and that tliis second 
edition may quickly be reached will be the wish of everyone 
nterested in the training of electrical engineers. 


Contréle des Installations Blectriques au Point de Vue de la 
Sécurité. By A. MouwEnqc£É. (Paris: Baudry et Cie.) 


This book, which has the support of the Minister for Com- 
merce (Posts and Telegraphs) and the Minister for Public 
Works and Railways, will doubtless find a large field of use- 
fulness, although necessarily limited by obvious considerations 
to France. It is one of the first, if not the first, attempt to 
summarise the various publie regulations controlling the dis- 
tribution of electric power in different countries, and also to 
give in a compendious form the results of experience as 
regards the best methods of carrying out electric undertakings 
with due regard to economy of production and to the security 
of the public. 

The first four chapters discuss the practical side of the 
subject, and give a summary of fundamental facts and methods 
most in vogue for producing and distributing electric power by 
continuous and alternate currents. The next deals effectively 
with the risks and difficulties besetting electric distribution, 
and the best manner of controlling them. Both danger to 
life and damage to water and gas pipes are considered very 
fully. The four chapters following treat of the methods of 
controlling power station, network, house-wiring and tram- 
ways, and contain much practical knowledge in a crisp form. 
In the concluding chapters the various regulations in force in 
France are examined in detail. These are interesting, but of 
course have no special application for engineers here, who find 
sufficient trouble of their own in our various municipal and 
Board of Trade regulations. 

Among the codes of rules we note those of the British Board 
of Trade, dated up to June, 1894. This date does not bring 
tliem up to date, as it omits the important concessions made 
February 6, 1896, in which low pressure is defined as not 
exceeding 500 volts. | | 

The book is well written, and the mathematics, which are of 
a practical character, are admirably clear. It should prove of 
much use to French engineers engaged in the supply and 
distribution of electric power. | 
Les Applications Mécaniques de L'Energie Electrique. By 

J. LAFFARGUE. (Paris: J. Fritsch.) 

This is a handy reference book, giving in a popular way a 
rough summary of the applieations of electric power for 
factories, mines, aboard ship, agricultural purposes, &c., in 
Europe and Ámerica. "There is no serious attempt to describe 
in detail any of the numerous plants instanced, and hence the 
usefulness of the book is limited. It is intended to be used in 
conjunction with a previous work by the same author, in 
which the practical and theoretical sides of the subject are 
discussed in detail, and in this connection it possesses un- 
doubted value. Standing alone, the book seems to partake 
rather of the catalogue order, and might be fitly published by 
any of the large continental firms for the use of its customers. 
The last chapter contains a number of tables referring to the 
advantages of electric power in comparison with steam, com- 
pressed air, ropes, belts and hydraulic power, with costs of 
installations, efficiencies and annual charges. This part will 
be found both interesting to the consumer of power and to the 
constructing engineer. ‘The author does not claim that the 
figures are all absolutely correct, but he considers them to be 
fair averages, as they are compiled from recent data. | 

The illustrations of all the sections are mainly from photos, 
and, although of no artistic merit, are valuable as being true 
copies of the originals. 

Written primarily for use in France, the book is likely to 
prove interesting to anyone using or about to use electric 
power who has the necessary elementary knowledge of the 
French language. 


The British Association.— The Mayor of Bristol, following 
а suggestion of a deputation representing local scientific insti- 
tutions, has dc cided to invite the British Association to visit 
Bristol in 1898. Should this arrangement become a fixture, 
as well as that for Dover in 1899, the British Association will 
be “booked ” up to the end of the present century. 
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THE UTILISATION OF WATER-POWER, ESPECIALLY 
WITH A SMALL FALL, WITH SOME EXAMPLES OF 
PLANTS FOR THE GENERATION OF ELECTRICAL 
ENERGY.* 


BY ALPH. STEIGER. 
(Concluded from page 158. ) 


The description of a Jonval turbine installation which I supplied 
for the Brantham Mills, near Manningtree, in Essex, here illus- 
trated, will show that a very small and varying fall can be utilised 
with great advantage to obtain nearly a constant power. The local 
conditions and requirements are most remarkable and interesting. 
The power is used to drive a modern flour mill, in which the main- 
tenance of a regular speed is of equally great importance as for 
driving an electrical plant. 

The river Stour is a tidal river, with a maximum fall at ebb tide 
of 4ft. 10in., while at high tide the fall is nil. The water is sup- 
plied partly by the river itself coming down from the hills of 
Cambridgeshire, and partly by the rising tide filling the river bed 
above the mill for a considerable length. The power required is 
40 actual horse-power, and it was stipulated that this power should 
be maintained down to a fall of 40in. On starting the turbine, it 
was shown, however, that it drove the mill at full capacity and at 
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Fic. 54.—Turbine at Brantham Milla, Essex. Cross Section. 


full speed under a fall reduced to 32in. The full power is avail- 
able during 16 hours of each day, while during six further hours 
the power corresponding to a fall reduced down to about 1ft. is 
still utilised for driving a part of the machinery. Comparing 
the useful power obtained from this varying fall by the new turbine 
during 24 hours with that obtained by the undershot water. wheel 
previously working, it is nearly six times larger. 

The turbine consists of only two concentric rows of buckets ; the 
і mer one is provided with gates, which are opened or closed by hand- 
wheels, an automatic governor not being generally used in flour 
mills. The outer row of buckets is just large enough to give the 
full power required under the maximum fall As the fall is 
decreasing by tho rising tide, the gates of the inner row of buckets 
are gradually opened to make up the power by an increased quantity 
of water, and the more water is passing through the buckets of 
the inner row the more it acts on a reduced mean diameter, 
thus maintaining also the proper speed without perceptible loss of 
efficiency. The power is transmitted from the turbine on toa 
horizontal main shaft by means of a pair of bevel wheels. This 
horizontal shaft is made to run at 75 revolutions, and is provided 
with a clutch by means of which the turbine is connected with the 


24 revolutions per minute 


steam engine if the mill is required to work continuously. When 
the fall is reduced to more than 32in., the mill is, however, driven 
separately by the steam engine, and the power of the turbine is 
used to drive the wheat-cleaning machinery, and eventually some 
pairs of millstones which can work independent of the automatic 
roller mill plant. When the fall is reduced to 15in., the power 
that is still obtained from this turbino is 7 H. P., the turbine 
naturally running slower: but still this power is quite sufficient to 
be profitably utiliscd. 


SSS 


Й 


— —Z = — ̃ ͤ — 
. E Le et 0 
Фе. 


HI М 
T'a 
ots 
J 


Fic, 51, — Turbine at Brantham Mills, Essex. 


Ground Plan. 


Assuming that the water power available at Brantham Mills were 
applied for the generation of electric energy, it would, in the first 
instance, be necessary to obtain a conveniently high speed to drive 
an electrical generator without much intermediate gearing. A 
turbine similar to the one actually working couid be made for 
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revolutions would, for such a low fall, only be obtainable at the 
expense of efficiency. As in this special case the fall, and con- 
sequently the power, varies with the rise and fall of the tide, the 
full power of the turbine can, of course, only be relied on during 
15 or 16 hours every day. The power produced during the time 
when the fall is diminished beyond the limit at which it is 40 H.P., 
and at less than the normal speed, could probably be applied to 
charge electrical accumulators. К 

The construction of the turbine shaft deserves some notice. 
The space underneath the turbine being always filled with wator, 
and, therefore, inaccessible, the pan for the footstep is placed on 
top of a column round which the hollow cast-iron shaft revolves. 
The upper part of the turbine shaft is widened, and contains an 
adjustable steel pin which revolves in the pan or cup, filled with 
oil. Although a well-constructed footstep will last for years 
without requiring repairs, an easy access to it is of great 
advantage. 

Similar turbines were erected by me in other mills near Norwich, 
Reading, and Lewes. In all cases the fall varies between (23 inches) 
2ft. Gin. and 6ft., the reduction of the fall being caused by floods, while 
the water supply varies in the proportion of about 1 to 4, In each 
case the local conditions were carefully investigated and the turbine 
constructed accordingly. The good results obtained in each case 
are due to the careful adaptation of the turbine to the conditions. 


The importance of a careful consideration of local conditions is | 


evidenced by several failures which were recently brought under 
my notice. In one of these instances, the turbine—which in itself 


is a very good motor—gives very poor results, owing to the disregard | 


of the actual conditions of the locality. Even the construction of 
some details of a turbine depends sometimes on these conditions ; 
and in several cases now under consideration I have had to depart 
from the general practice of designs of turbines, in order to secure 
the highest results when most required. 


How varied the construction of a Jonval tube may be, will be | 


shown by the following examples. The turbines of the Geneva 
Waterworks, built by Mesers. Escher, Wyss and Co., of Zurich, 
work under à maximum fall of 12ft. during the winter season, when 
the water supply is shortest, while during the summer season the 
water supply stored up in the mountains, in the shape of snow and 
ice, is abundant. The large summer supply uces the fall, 
however, to 5ft. 7in. The power of each turbine, of which there are 
now 17 at work, is 210 actual н.р., and they run at a uniform speed 
of 36 revolutions per minute, whether the fall is 5ft. 7in. or 12ft. 
The cost in this case was a secondary question ; the turbines have, 
therefore, been provided with the best possible arrangements to 
suit the large variations of the fall and quantity of water. The 
drawing shows three concentric rows of buckets. The outer row 
alone will develop 210 н.р. under the maximum fall of 12ft.—its 
outside diameter is 14ft. Each of the two inner rows of buckets is 
provided with a revolving gate, working separately. Each turbine 
drives a pair of double-acting plunger pumps direct, the crank 
common to both pumps being fixed on the vertical turbine shaft. 

An interesting turbine installation, under a fall varying from 
10ft. 9in. to 8ft. 10in., in connection with electrical generators, 
is that at Baden, in Switzerland. It was described in Engi- 
neering of November 1, 1895. This plant was erected to 
supply the town of Baden with electric light, and the necessary 
driving power to the new works of Messrs. Brown, Boveri and Co., 
the well-known electrical engineering firm. The fall had to be 
created by a weir, and a canal about 2, 500ft. long, which added 
considerably to the cost of the plant. Each of the three turbines 
is of the Jonval type, giving off 200 B. H. Pp. It is impossible to 
build a turbine of that power for the fall available in this case, 
which would run with a speed high enough to drive a generator 
direct. The turbines run at 40 revolutions per minute, which 
speed is maintained under the varying fall by means of gates for 
the inner row of buckets. The generators—two-phase dynamos of 
the horizontal type, made by Messrs. Brown, Boveri and Co.—run 
at 200 revolutions per minute, and are driven direct off the turbine 
shaft by means of a pair of bevel wheels. The exciter dynamos, of 
which there are three of 10 н.р. each, are driven each by a separate 
turbine, These small.power turbines naturally run at a higher 
speed—namely, 180 revolutions per minute—and drive, therefore, 
the exciter dynamos without any intermediate gearing. 

In most cases in this country where a good water supply is 
available, the fall will be rather lower than 10ft. or 12ft. ; it will 
therefore require intermediate gearing to drive а high-power 
generator, and it will even not often be possible to connect it 
direct with the first main shaft driven off the turbine by bevel 
wheels. Belt drives are very convenient to get up the necessary 
speed of dynamos, but for large power they are very expensive, 
and absorb a considerable amount of the power in friction. The 
ordinary round hemp and cotton rope is objectionable, on account 
of requiring frequent repairs and re-splicing. During an inspecting 
tour in Switzerland last summer, t eine across a new kind of 
hemp rope, which seems to supply just what is wanted to drive 
large-power dynamos. A piece of this patent rope is here for 
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inspection. It is a plaited rope of extreme pliability, which does 
not stretch. I found this rope working at the generating station 
of Schaffhausen. The power at the generating station is trans- 
mitted from the countershafts, driven off two turbines of 300 n.r. 
each by means of bevel wheels, on to the generators by means of 
10 such ropes, 1#in. thick. The rope pulleys on the dynamos have 
a diameter of 5ft., running 300 revolutions per minute. The ope 
pulleys on the countershaft have a diameter of 13ft. 6in., and the 
distance between the centres of shafts is 51ft. The power is 
electrically transmitted to a spinning mill about half a mile distant 
from the generating station. The secondary station consists of an 
clectromotor of 200 н.р., coupled directly to a main line shaft, 
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Fic. 6.—Turbines of the Waterworks, Geneva. 


The 
latter, running at 300 revolutions per minute, carry a rope pulley 


and two electromotors of 190 H. . each, coupled together. 


of 5ft. diaméter with 14 grooves. 100 H.P. are transmitted by four 
such ropes to a shaft 21ft. above the electro-motor, at an angle of 
5ldeg., while the remaining 250 н.р. are transmitted to another 
shaft on about the same level and 17ft. 8in. distant, running with 
130 revolutions per minute. In spite of the unfavourable relative 
position of the shafts these ropes work with extreme regularity 
and easiness, and their adaptation has, according to the manager 
of the spinning mill put an end to the trouble and frequent 
atoppages caused by the breaking of the round ropes which were 
previously used. 


THE ELECTRICIAN, JUNE 5, 1896. 


183 


Returning to the description of water-power plants proper, two | To regulate its speed, if required, a ring gate is inserted in the 


more examples in connection with the generation of electricity 
deserve to be mentioned, showing how certain objects can be 
attained by a special construction. 
tion of five new turbines for the aluminium works at Neuhausen, 
on the Rhine fall, in Switzerland. One of these turbines is here 
illustrated. Each of these turbines gives off 610 B. H. P. under а 
fall of 66ft., with a quantity of water of 6,500 cubic ft. per minute. 
With the high fall a high speed suitable for driving the dynamo 


direct is naturally obtained—an arrangement which has also been 
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Ета, 8.— Turbines at Zufikon-l'remgarten, Switzerland. 


adopted in this case to 
economise space. On the 
‘other hand, the load on 
the footstep of a turbine 
of the power mentioned 
by the pressure of the 
water, in addition to the 
weight of the armature 
of a generator of corre- 
sponding dimensions, is 
so great that a special 
arrangement had to be 
adopted to release the 
footstep of at least a part 
of that load. In order 
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sto overcome this difti- 


culty, the turbine has 
been reversed, the water 
passing through the turbine upwards, acting, therefore, in the 
opposite direction to the weight of the machinery. The boss of the 
turbine wheel is, moreover, formed into a piston, working in a 
cylinder, to which water under the pressure corresponding to the fall 
is admitted, thus counteracting again the weight of the moving parts 
of the turbine and dynamo. The water, after passing through the 
turbine, is conducted to the tail-race through a suction tube, 


the turbine being placed 15ft. 9in. above the tail water. It 


runs at 150 revolutions per minute, and is a single Jonval turbine. 


One of these is the installa- 


suction tube, while it can be stopped by a throttle valve in the 
wrought-iron tube taking the water to the turbine. The total 
power now utilised by these aluminium works is 4,550 n.r. The 
turbines were constructed by Messrs. Escher, Wyss and Co., of 
Zurich, and the dynamos by the well-known electrioal works at 
Oerlikon. Each dynamo is of 7,500 amperes and 65 volts. 

The last turbine installation here illustrated is that at Zufikon- 
Bremgarten, also in Switzerland. The drawing shows another 
arrangement to counteract the weight carried by the footstep, and 
at the same time an arrangement by means of which the necessary 
speed to drive a dynamo of large power direct under a medium fall 
is obtained. The plant consists of four sets of double Jonval 
turbines of 325 B.H р. each, running at 115 revolutions per minute, 
and a smaller Jonval turbine of 34 в.н.р., driving two exciter 
dynamos, running with 210 revolutions per minute, and was 
erected to supply electric light to the neighbouring town of 
Wohlen, and driving power to the new works of Messrs. Escher, 
Wyss and Co. in Zurich, and a large flour mill close by these 
works. The distance over which this power is transmitted is about 
11 miles. The fall is 17ft. 6in., and was obtained by building 


a dam across the river Reuss, and a tunnel about 1,100ft. long 
across a hill round which the river flows at a rather high speed. 
The water is divided between two Jonval turbines fixed on one 
common shaft, so that it passes upwards through the lower wheel 
By distributing the 


and downwards through the upper wheel. 
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Fic. 7.---Turbines of the Aluminium Works at Neuhausen, Switzerland. 


water in this manner, the diameter of each turbine is reduced, and 
the speed consequently increascd. At the same time the pressure 
of the water, which wou'd otherwise act on the footstep, is entirely 
counterbalanced. The central part of the lower wheel is, more- 
over, formed into a disc, on which the water presses from below, 
releasing the footstep also partly by the weight of the revolving 
parts of the turbine and the dynamo. The space between the two 
turbines on each shaft is connected with the tail-race by a flume 
formed of concrete, which acts as a suction tube. This turbine 
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plant was also erected by Messrs. Escher, Wyss and Co., and 
the dynamos were built by the Oerlikon works. 

The examples given above of the utilisation of water power 
may be considered as representative types of successful installa- 
tions under different conditions. They are sufficient in num- 
ber and variety to prove the necessity of a selection from 
motors which are different in principle, and of the careful 


adaptation of the turbire selected to the local conditions and 


requirements. 

A turbine installation under a low fall will be more costly than 

one under a higher fall ; it is, consequently, of special importance to 
obtain the highest possible efficiency, even at an extra expense, 
‘under a low fall. The cost of the turbine itself is only a fraction 
.of the total outlay for the plant, including foundations, connection 
with the machinery to be driven, and sometimes a weir and a canal. 
The cost of these permanent structures.exceeds that of the motor ; 
it is, therefore, a penny wise and pound foolish policy, after 
putting in the permanent structure, to try and cut expenses by 
putting in a turbine of insufficient capacity or inferior efficiency. 
The commercial value of a water power depends rather more on 
the annual outlay on the same than on the first cost, and the 
annual outlay for the work obtained from the power is the smaller 
the higher the efficiency of the plant. 


The efficiency of a turbino which can be obtained and honestly 
. guaranteed, even if the fall is low, is about 75 per cent. Eighty 
per cent. and a little over is sometimes obtained under favourable 
conditions, aud has been proved by careful tests made by respon- 
sible experts ; but an ећсіепсу of 85 and 90 per cent., sometimes 
claimed, is never reached, if the quantity of water te accurately 
measured during the test. If the efficiency of the turbine is 
guaranteed at all, it should be stated not only for the most favour- 
able conditions, but also for a reasonable minimum of the fall or 
the quantity of water. 


In many instances within my own knowledge, water power, 
in itself sufficient to drive the machinery of a factory, but 
improperly utilised, is supplemented by artificial power, pro- 
duced by steam, gas, or oi] engines. The loss of money caused 
by the waste of the cheap power from a running stream in 
this manner amounts certainly to a big sum in this country 
alone. The annual cost of such auxiliary power, calculated for 
3,000 working hours, may be put at three to four times the cost of 
water power, and calculated for 6,000 working hours, four to 
eight times the cost of water power. А judicious utilisation of 
the water power in such cases would not only result in an enor- 
mous saving of money, but in a gain of a large amount of power 
now unutilised. Most factories are closed at night time, when 
the water is allowed to run away without being made use of. 
Assuming that the water power is insuflicient to drive all the 
machinery in the daytime, while it is wasted during the night, 
electrical storage batteries in connection with a generator might 
very advantageously, and perhaps with greater economy, be used 
instead of auxiliary steam, gas, or oil engines. 

It seems probable that in the near future the electrical trans- 
mission of power will take the place of shafting and belt drives 
in factories, when certainly the waste of water power would be 
prevented in the manner suggested. Owners of factories driven 
by water power might even find that by improving their water 
power they obtain spare power which could be profitably applied 
by the generation and distribution of electrical energy in the 
immediate neighbourhood. I may add that the majority of large- 
power central stations now being erected in Switzerland for the 
generation and distribution of electrical energy are mostly utilising 
small or medium fa'ls varying between 10 to 30 feet. The storage 
of water in the shape of snow and ice on our mountains provides 
us with a good water supply during the summer, but the low 
temperature in winter reduces that water supply very consider- 
ably. The water power there is just as variable as in other 
countries, and those falls which can.be advantageously utilised 
on account of being situated in the inhabited and industrial 
districts are often not any higher, or not much higher, than in 
this country; the only difference being that such small falls 
occur more frequently, rendering a concentration «f large power 
in one place easier, and perhaps less costly. Still, it is my con- 
viction that concentration of water power for the distribution of 
electrical energy, or for the generation of a Jarge amount of electric 
current, as required for electro-chemical and e!ectro-metallurgical 
processes, is possible in many places in this country without going 
into prohibitive expenditure for canals, &c. 

In conclusion, 1 hope to have succeeded in my endeavour to 
show how water power under low falla can be, and is, very advan- 
tageously and economically utilised for the generation of electrical 
energy ; and that a very large amount of water power is now 
running to waste which could, in conjunction with electrical 
machinery and apparatus, be turned to profitable account by such 
& hearty co-operation of the electrical and the water-power engineer 
as has resulted in such success of commercial enterprise in my 
native country. 


Speakers who have returned their proofs revised are denoted by 


| an asterisk. 


DISCUSSION. 


“Мг. TREMLETT CARTER said that he wished that a more com- 
petent person than himself might open the debate ; but there were a few 
remarks he wished to make relative to the utilisation of low falls for 
electrical purposes, especially such falls in this country. Mr. Steiger had 
promised, in the opening part of his Paper, to prove the utility of low 
falla, and at the end of it he said he hoped he had succeeded in his 
endeavour to show that low falls can be economically used for electrical 
generation. Mr. Carter trusted he might be pardoned if he failed to 
appreciate Mr. Steiger's logic. The author bad given a number of exam- 
ples of water-power utilisation. He had first given the Falls of Foyers, 
where the fall was 350ft. ; next he mentioned Chauxdefonds, where the 
fall had been stated to be “only 170ft." Brantham Mills were described 
with a fall of 4ft. 10in.— quite à low fall—but that case was a flour mill. 
The turbines made only 24 revolutions per minute—quite an impossible 
speed for a dynamo, without considerable loss of power in the gearing that 
would have to be used. Then Mr. Steiger mentioned the Geneva Water- 
works, with а minimum fall of 5ft. 7in., which was also a non-electrical 
example; after which he gave the case of Baden, a 10ft. Qin. fall. That was 
au electrical example, but the author furnished no particulars as to the results 
obtained or the cost of the scheme initially. The author next cited the Neu- 
hausen aluminium works, electrical enough, but the fall is 66ft. Then came 
the description of the Zufikon-Bremgarten installation, with a fall of 17ft. 
6in. Mr. Carter thought that the figures given in these examples did not 
go to prove that low falls were useful for electrical purposes in this country 

Mr. Steiger had stated that England is a land of low falls, and Mr. 
Carter agreed with him there; but low falls were subject to several dis- 
tresaing complaints. In the first place, there is the complaint of too 
little water, owing to drought. But that was nothing to the complaint 
of too much water. He had seen what might be described as a very 
desirable mill-site laid under a vast sheet of water —mill-race, tail-race, 
almost the whole mill, under one level extent of flood, and that, not 
because of any unusual catastrophe, but merely because there had been a 
little extra heavy rain. This was a very common thing in the low falls 
of this country, the tail-race being frequently tailed up” or ponded 
back to such an extent that the turbines will not work. Another very 
distressing complaint occurs in winter, when the mill-pond, mill-race, 
turbines, in fact everything, get frozen up. There was still another 
common complaint from which low-fall mill-sites in this country suffered. 


He referred to the principle of “first come, first served," that obtained in 


a great many of the English rivera and streams. He would give an example 
to illustrate this. A small electric supply station with which he was familiar 
was driven by undershot water-wheels, with secondary batteries and a steam 
engine as stand-by plant. It was quite a complicated affair. The principal 
trouble at this station arose on account of the action of a miller, whose 
niill із situated a short distance up the stream. A miller is nothing unless 


| thrifty, and before that miller leaves his mill in the evening he shuts down 


the main sluice, and saves up the whole river for the morning. Now, the 
electric light station wants the river mostly during the night, but cannot 
getit. It can only get it in the daytime. You cannot work a water-power 
station when someone has switched off the river, or i£ you wish to run the 
station during the night you must dig a mill pond large enough to store up 
half a day's worth of river, 80 as to be able to get water when the miller next 
door higher up has shut down. At the station mentioned Mr. Carter said it 
waa impossible, for special reasons, to have a big mill pond, so they had to put 
in a large secondary battery plant, aud everyone would realise how ineffi- 
cient it would be to depend to so large an extent on batteries. Those were 
some of the difficulties and troubles which were encountered on low falls, 
and all these troubles made it absolutely necessary to put in steam or some 
other stand-by plant, which enormously added to the initial cost of the 
undertaking. Stand-by plant will in fact duplicate th» horae-power of the 
generating machinery, though, since steam plant is cheaper than low-fall 
water-power plant, it does not quite duplicate the cost. ; 
But even if we had a low fall from which these vices were absent, Mr, 
Carter pointed out that there would always be this objectionable feature— 
that an enormous mass of water would have to be dealt with, per unit of 
power, a3 compared with a high-fall plant. He would give an example 
which would show this to be the case. Suppose we wanted to get 1 kilo- 
watt at the switchboard ; then, with a low fall of only 3ft., and allowing 
an over-all efficiency of 50 per cent. between the turbines and the switch- 
board it would require a flow of 35,000 gallons per minute, He thought 
Mr. Steiger would agree that 50 per cent. was a very liberal allowance for 
the efficiency, taking into account the fact that double or treble reductiou 
gear, belts, &c., would have to be used. He had seen mills where the 
power was taken a sort of peraonally conducted tour over the mill, before 
being ultimately taken to the dynamo. 
per minute with what would be necessary on a fall of 350ft., euch as at the 
Falls of Foyers. The efficiency might easily be 70 per cent., and in that 
cise only 18 gallons per minute would be required for 1 kilowatt at the 


switchboard. The larger bulk of water in the low-fall plant would entail « 


far more expensive works and engines, to give sufficient water-way. 
Besides this, so much water in motion was a difficult thing to control, and 
would increase the trouble in governing. It was difficult to get very close 
governing with any type of water plant; but on a low fall the d.tficulty 
was enormous, owing to the huge mass of water to be controlled quickly. 
Mr. Carter also took exception to Mr. Steiger’s advocacy of impulse tur- 
bines for dynamos on moderately high falls. To select these, as had been 
done at Foyera, in order to suit them to the speed of the dynamos, was 
wrong, and it was altogether a new thing for dynamos to require the 
engine to be built to run as slowly as possible. The turbines ought to be 
adapted to the mill-site, and then the dynamos adapted in design во as to 
run direct-coupled to the turbines. 


Now compare the 5,000 gallons ' 
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Looking at the comparative costs of low-fall water power and coal or 
other sources of power, Mr. Carter thought that low falls were not cheap. 
Mr. Steiger had referred to water power as “а free gift of Nature,” but 
he (Mr. Carter) thought there was often a legacy duty of 100 per cent. 
Nothing was to be made out of it. It was better to use coal, which we 
paid for, than to have to depend on a free gift like this, which came only 
‘in wet weather. 

Mr. ALEXANDER SIEMENS, in thanking Mr. Steiger for bringing his 
Paper before the Institution, said that it was very interesting to learn what 
had really been done in Switzerland, even if the falls of the various 
installations could not exactly be called low falls. He thought tlie Paper 
quite proved that low falla were adaptable for driving steadily, as in the 
case of the Manningtree Mills But in saying that he said all that the 
author had really been able to demonstrate in favour of low falls. He had 
said that the mills were run about 16 hours a day. They had two inter- 
ruptions of four hours—a tidal interruption—and therefore some addition 
to the free gift of Nature had to be provided. With regard to the objec- 
tions brought forward by Mr. Carter, he might mention that they were 
founded on experience. The author had brought forward his Paper with a 
view to teaching them Њаё water-power was applicable to electric driving ; 
but it should not be forgotten that Lord Armstrong, nearly 20 
years ago, put up at his private house a small installation with 
water power to light his picture gallery, and at the same time 
had a motor driving a lathe or saw or something of that kind. The 
original installation he .believed was even at work at the present day. 
Further, in 188] the town of Godalming was lighted by low-water power. 
There was a mill, with all the advantages described by Mr. Carter, which 
was utilised for driving the dynamos ; and Godalming certainly bad the 
distinction that it was the first town in the whole world to have all its 
streets lighted by electricity, and lights distributed to private houses 
where required. Unfortunately, however, very little was required, and 
the thing was not a financial success—it was before its time. Fifteen 
years ago there were mills working under exactly the same conditions 
mentioned by Mr. Carter ; and those were the drawbacks in England of 
utilising water power. It could not be relied upon; it could not be 
worked by itself. They must have something to fall back upon ; and 
when they had to put up steam plant, or whatever it was, capable of deal- 


ing with the whole of the lighting, why complicate the matter by having | 


water-power plant alongside? He was sure English enginéers were quite 
awake to the beauty of water power, where water power was attainable ; 
but the low falls in England were, aa far as he could judge, not adapted to 
electric lighting. 

Mr. SHOOLBRED asked to be permitted to mention a long-standing 
example of a low fall not mentioned by the author—the celebrated 
Menier's chocolate works in France. That fall wasa peculiarly difficult 
one, varying from about 5ft. бір. to as low as 15іп. at times. The whole 
of the River Marne was there dealt with. One interesting feature con- 
nected with the falls there was that Girard's impulse turbines were used, 
which the author had stated were difficult to manage with low falls. Those 
_ turbines had been working there for a very long time. There were three of. 
„ them, and they adapted themselves admirably to the differences of falls. 
;; Recently, however, as Dr. S. P. Thompson had told the meeting, the largest 

f these, that for the smallest fall, had been replaced by an ordinary under- 
„shut wheel. He thought that sometimes impulse turbines were of use gene- 
rally ; but he quite admitted that under certain circumstances reaction 
turbines, especially with low falls, might be found to be more useful on the 
whole. Impulse turbines, however, should not be altogether set on one aide. 

Lost of the author's examples were confined to the Jonval turbine, There was 
"& reaction inward flow turbine which had been used for many years in this 
‘country, and which from its authorship ought to be highly acceptable to 
‘electrical engineers. It was known as the Thomson reaction inward flow 
turbine, the inventor being the late Prof. J. Thomson, brother of Lord 
‘Kelvin. In illustrating the low falls in Switzerland and the value of 
water power in that country, the author had forgotten the fact that the 
‘eircumstances under which the water supply was obtainable there were 
directly opposed to what they were in this country. He referred more 
particularly to the time of year. Mr. Steiger had stated that it was in 
summer especially that they obtained their largest supply of water. 'The 
greatest difficulty experienced in this country when dealing with low falls 
was the absence of water, and in some instances, as Mr. Carter had men- 
tioned, floods occurring at a certain time of the year. It was the absence 
of water, in summer especially, that rendered it difficult to utilise hydraulic 
power with advantage, as engineers in this country otherwise certainly 
‘would. They were bound ultimately to fall back upon steam power, and 
then came the question, Why complicate the matter and add to the capital 
aoa by having two sets of plant, one of which was lyiug idle for half the 


year , 

*Mr. M. MOWAT said he quite agreed with the author that there was a 
great deal of motive power running to waste which might be utilised with 
very great advantage in the interests of the country. He believed the time 
would gradually come when water power would be far more utilised than 

10 was at present. Не had had no experience as an expert in the preparation 
of the necessary plant ; but his firm, Messrs. Ritchie, Steuart and Co., of 
Bombay, as representing the Gokak Water Power and Manufacturing Co., 
were perhaps at the present time employing a larger amount of water 
power than any in Her Majesty's dominions. About 13 years ago his firm 
eecured a lease from the Government of India of the power at the Falls of 
Gokak in the Southern Mahratta country. They had now eight turbines 
of 250 E. P. each. They were using 1,500 of that horse-power, soon they 
would be using 2,000 H.P., and they intended ultimately to work up to 
something like 4,000 n.r. Mr. Steiger had mentioned what had been done 
as to turbines and plant employed, but he had given no commercial resulta 
which ure essential. Some of those results he could himself supply. He 
was glad to be able to say that Mesars. Escher, Wyss and Co., for whom 
Mr. Steiger acted as agent, had supplied his firm with the plant. The 


water fall was 200ft. high. The capital employed there in two mills was 
£200,000, and the plant to utilise that water power cost about £22,000. 
By the utilisation of water power instead of coal they were able to 
give a larger dividend than they could if they used fuel. The work 
done at the mill was of the best character. He might mention 
that hia firm was not one of those who allowed water to run to waste 
during the night. They took care of and husbanded every available cubic 
foot, so as to have it for work during the day. The driving was not 
done by means of dynamos. The two mills were at a distance of about 
an eighth of a mile from the turbines, and by means of large wire rupes, 
supplied by a firm in Newcastle, the mill was driven. The plant bad 
worked splendidly, no hitch having ever occurred. He mentioned that as 
showing what water power could do. The utilisation of power, as men- 
tioned by Mr. Steiger, could not fail to do a great deal of good. The more 
the question of water power was looked into and the power availed of, the 
greater would be the benefit to а great industrial country like ours. 

*Mr. STEIGER, in reply, said that Mr. Carter had stated that impulse 
turbines were only suitable for extremely. high falls, and that even in the 
case like that at the factory at Foyers they were unsuitable. He most em- 
phatically contradicted that statement. The actual plant at this factory 
differs slightly from the diagrams. An impulse turbine, or “action” 
turbine, was suitable anywhere for a fall of 3ft. up to any number of 
thousands of feet, where it was constant and could be regulated accordin 
to the quantity of water without loss of efficiency. If a miller shut o 
the water at night and prevented his neighbour a little lower down 
working his electric plant, that was not the fault of the power but 
the fault of the laws which permitted such a state of things. In every 
country where water power was appreciated the law made very strong 
restrictions preventing anybody from having the right to take away 
water from his neighbour during the time he did not use it. (Mr. Carter 
said that he had carefully gone into the legal point of the question, 
and found that they were not blessed with such a law as that in 
this country.] Mr. Steiger said that water power would be much more 
appreciated in this country when it was really known what could be done 
in that direction. With regard to the automatic governors, alluded to by 
Mr. Carter, he might mention that they worked on low-fall turbines as 
well as on high-fall turbines ; and on the latter the connection of an auto- 
matic governor to obtain exactly the proper speed was just as difficult as 
in the former, because under a high fall the areas through which the water 
giving a large amount of power passed was so small that by a trifling 
movement a very great variation of power could be produced, The appli- 
cation of an automatic governor for a high-fall turbine was sometimes an 
extremely difficult question, but it could be done by properly studying 
the conditions and proper means. With regard to the adaptation of 
turbines to dynamos, or dynamos to turbines, it had been found convenient 
in the case of the dynamos used in the aluminium works at Neuhausen, 
and in other cases where large dynamos were used, to connect them direct 
with the turbine shaft. If a dynamo required a diameter of, say, 10ft. 
such as the dynamos at Lyons, then the speed of the dynamo was given 
and the turbine maker would supply a turbine which would suit that 
speed, X 
"Mr. Siemens had alluded to the failure of the turbine plant a 
Godalming for the electric lighting of the town. He did not know what 
sort of turbine was used, but certainly it had been proved, in more 
instances than those which he had given, that & water-fall varying 
from 1ft. to 5ft. or 6ft. could be used, and the power obtained was 
satisfactory. If the fall and quantity of water corresponded to a power 
of say 100 n.r. for nine months of the year, it was useless to put up a 
dynamo and plant requiring 150 н.р. Those conditions must be gone 
into before putting down a plant. A turbine even of the highest efficiency 
for any fall or quantity of water cannot give power beyond that which 
is in the water, just asa dynamo would probably not give more than 95 per 
cent. or so of the power for which it was constructed. Mr. Shoolbred had 
alluded to action turbines on low falls, but he had overlooked the fact 
that it had been mentioned in the Paper that low falls were very seldom 
found without variations of the water levels, That was a great difference. 
If he had water power, where the tail water never гове, or where the 
difference was only a few inches, then he certainly applied an action 
turbine ; but in the case of driving dynamos, where he wanted to use as ` 
high a speed as possible, he would give preference to a reaction turbine, 
not on account of the inferiority of the action turbine under sucb con- 
ditions, but on account of the higher speed desired, which he could only 
obtain from the reaction turbine. He could make a reaction turbine 
smaller in diameter for a good fall than an action turbine, because a 
reaction turbine was less sensitive to the variations of the angles at the 
inner and outer circumference of the buckets. Mr. Mowat had alluded 
to a plant in India. That plant was under rather a high fall.. The 
turbines are similar t» those at Chauxdefonds. They were impulse 
turbines, and had, he thought, given satisfaction to the ownera. Mr. 
Shoolbred had alluded also to the water wheel of Prof. Thomson. He had 
seen that wheel once, but not the actual plaut, He believed it was a 
turbine which gave a good efficiency at full gate. He could not say how 
the efficiency was at part gate. It wasa pity that so few tests had been 
made in this country with turbines so a3 to give reliable information as to 
their value. Anyone requiring a turbine should insist on having a written 
guarantee that it must give а certain power on such and such a fall, with 
auch and such a quantity of water, and also under worse conditions on 
which the turbine might work for a considerable length of time. 

*Gen. WEBBER, in moving a vote of thanks to Mr. Steiger for his Paper, 
reminded the members that whatever the criticism might be as to the use 
of water power in the past, and whatever the opinions, such as those 
expressed by Mr. Carter, might be, this was a very large and important 
question, and they ought to be very thankful to a gentleman of the 
experience of Mr. Steiger for coming forward and giving them a Paper 
which he regarded, and which he thought the meeting would regard, аз an 
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inducement to many to go more deeply into the question, ` He was in the 
habit of inspecting water powers of that character, water powers with low 
` fall and great irregularity, and he was sure that none of them could fail 

to call to mind instances in which it would be well worth their while to go 
and investigate the circumstances, and see whether they could not utilise 
the power with which Nature had provided them at a very small cost. 

*Prof. SILVANUS THOMPSON, in seconding the vote of thanks, said 

there was one little correction he should liketo make to a remark made by 
one of the speakers. He had recently visited the mill of Menier and Co., 
where the fall of the river Marne was used, and he had found that on 
account of the diminution in the height of the fall at the time when floods 
were coming down the river they had been compelled to put in, in addition 
to the turbines, an undershot water wheel. 


The following remarks have been communicated by Mr. GEIPEL: He 
. had been anticipated in some of his remarks by Mr. Tremlett Carter, with 
whose views he generally agreed; but there were one or two points in this 
Paper not touched upon to which he desired to refer. Mr. Steiger recog- 
- nised the, difficulties in utilising low falls due to variations in head and 
quantity—in the one extreme you have all head and little water, while 
after heavy rain you may have abundance of water and little head, and 
. between these two limits you have all degrees depending upon the pro- 
verbially variable Dritish weather. Mr. Steiger proposed to meet these 
difficulties by subdividing the turbine into several compartments ; it may 
be that in some cases this is a good arrangement, but Mr. Geipel had had 
some experience in the use of water power for electric lighting purposes, 
and found that the varying load on the dynamo adds again to the diffi- 
culties of the varying water power. It is also to be remembered that a 
turbine has a critical speed at which the best efficiency is obtained, and 
that this critical speed varies with the head of water, whereas, on the other 
hand, the dynamo requires one constant speed. He was of opinion that it 
is frequently preferable, therefore, to subdivide your water power and use 
. several turbines, each driving its own dynamo. These turbines should be 
- arranged for working at different heads, one should be for the maximum 
. head, and of suitable size to use only the minimum quantity of water 
. available under that condition. "The second turbine should be suitable for 
а less head and larger quantity of water, the third more so, &c. The 
. number of these units would, cf course, be governed by the conditions. 
An additional advantage of this method is that repairs may be effected to 
. one unit, whilst others maintain the supply.. Mr. Geipel was quite aware 
that this system may not be economical in all cases, especially where the 
maximum available power is small; but in many cases it will prove, in his 
opinion, to give a very much better all round efficiency than the compound 
г turbines referred to by Mr. Steiger. : 
There is а more important point only briefly referred to by the author, 
and that is the-question of first cost, as to, which the author writes The 
commercial value of a water power depends more on the annual outlay 
than on the first cost." On this point, Mr. Geipel was directly at variance 
with the author. He had always thought that the annual outlay on 
turbines was almost negligible, and that the only other consideration was 
first cost; if that item be also negligible, why then the millennium of those 
gentlemen who regularly promote, as they do, in the public press, the 
utilisation of the tides, is verily at hand. It is, unfortunately, this very 
question of excessive first cost, which makes the power produced by low-water 
falls in tides so much more expensive than in the case of steam or other 
-engines. The importance of first cost is being daily driven more closely 
home to the minds of all electric engineers, and for that reason it is to be 
regretted that this Paper contains no information whatever upon this 
important point. mr 
The use of storage batteries for storing the power during perioda when 
the power is not required is well known. Mr. Geipel has, in several eases, 
found it cheaper to construct a water reservoir, which, of course, effects 
the same purpose. With regard to the difficulty experienced by the 
author with round ropes, Mr. Geipel thought he must have got hold of a 
very bad quality of round rope. The arrangements of the pulleys are 
good, and the strain is only 80lb. to 851b. per square inch, so that with 
good Eaglish-made round ropes we shoold have no hesitation in trans- 
mitting more than double the power with satisfactory results. 


ARC LIGHTING PRACTICE.* 
BY ALEX. DOW. 


Mr. John Hesketh’s comments t on arc lighting practice in his 
.country and this are both interesting and valuable. The paragraphs 
as to lamp supports, globes and carbons deserve the careful study 
of American electric light men, for it is in these particulars that our 
practice has been, and still is, susceptible of much improvement. 

In the matter of carbons it is not so very long since American 
10-ampere lamps, whether for indoor or outdoor use, were 
uniformly fitted with ysin. or Jin. carbons, moulded solid and 
copper-coated. Scmetimes the lower carbon was not coppered ; 
when the lamp was used for interior lighting this was considered 
prefereble, but neither the use cf cored uppers nor of an upper of 
greater diameter than the lower was admissible. The practice 


From Electricul Enginecring, April. 

+ “An English Engineer’s Views on Arc Lighting Progress.” By John 
Hesketh, A. M. I. C. E., M. I. E. E., Borough Electrical Engineer, Blackpool, 
Englund. 
February, 1896. 


Electrical Engineering, pp. 128-1586, No. 38, Vol. VII. 


THE ELECTRICIAN, JUNE 5, 1896. 


to-day is much. better. The introduction of aros on constant 
potential systems brought in the imported carbons, with cores of 
differing diameters; and the alternating arc was a rank failure 
until a proper carbon and a 30 or 33 volt adjustment were adopted. 


The zin. coppered carbon still holds the field in street lighting, 
and is likely to hold it for some time to come. The ice of 
using partly burned uppers in the lower holders, and double carbon 
lamps for all-night street lighting, are the factors of greatest 
importance in deciding this, because they require the purchase of 
but one size of carbon (usually 12in. long, but Jin. diameter) and 
yet allow of every piece of carbon being fairly burned out, the 
short lengths produced at one season being mated and reissued to 
the trimmers at another. The worst fault of the gin. uniform 
carbon plan is the tendency to and lapping” of points during the 
run—that is to say, the dropping of the upper carbon past the 
point of the lower, causing a short arc or total extinction. If the 
current is a trifle high, so that the conical points are longer than 
normal, or if the carbons are a little crooked, this trouble may 
become serious. Lamps on towers or other supports much affected 
by wind or vibration are specially liable to it. 

In the plant I operate, analysis of the outs for two months 
showed that lapping was responsible for too much of the total 
trouble. We were running with ysin. (IImm.) carbons in both 
holders, and a large number of lamps were on towers, while still 
another large number were on poles to which electric street railway 
span wires were attached. We changcd to fin. (16mm.) uppers, 
retaining the sin. lowers. Result for four winter months’ operation 
of 1,480 street arcs is just one ‘‘out” by lapping. We cannot see 
any practical difference in the total light. Experiments show a 
little difference, but it is negligible in comparison with the improved 
reliability. 

When one turns from street lighting to interior work it is seen 
at once that the day of the uniform carbon is gone. I have only 
a dozen interior lamps—the incidents of a plant installed primarily 
for street work ; but these dozen use three different carbons, to 
wit, 13mm. American-made cored uppers with 13mm, American 
solid lowers, foroed, and not coppered, these being pairs for 45 
volts by 9:6 amperes direct-current arcs, and 13mm. ‘‘ Electra” 
cored, for alternating 30 volts by 15 amperes arcs. It is not 
unusual nowadays to find a station carrying in stock ten different 
carbons for interior work, and the use of uppers of larger diameter 
than the lowers is frequent, though not yet general. I fear that 
the refinements found in the best European carbon practice will 
(like the best of the European arc lamps) never acquire a permanent 
footing here. The effort to systematise which has reduced constant- 
current series arcs throughout the United States to two standard 
currents, 9 6 and 6:8 amperes, will reduce carbons to a very few 
sizes and styles. To our central-station men life is too short to 
fuss with lamps of the delicacy of chronomoters and with carbon# 
of different sizes for each month in the year. 

I notice, however, the differentiation of the street-lighting lamp 
from that rented to private patrons. It is not long, гау three 
years, since the total difference was in the style of the jacket— 
the street lamp jacket was japanned iron, while the private 
customer's lamp was done up in brass. Now the difference is 
radical. I have already noted it in carbons. In mechanism the 

rivate lamp (if I may so call it) is frcquently a shunt wound 
amp if run on a series circuit, and often it has a rack feed. The 
publio lamp is usually differentially wound and almost always has 
a clutch feed. The difference in mechanism extends even to the 
adjustment of individual lamps, the station lampman cultivating 
a feed by imperceptible movements for the private lamp, which the 
said lampman calls a ‘‘sneak” feed, while on the public lamp 
he adjusts fora “drop” feed—tbat is to say, he tries to have the 
clutch kick itself entirely clear of the rod at the instant of feediri 
causing a drop rather than a slide of the upper carbon, and the 
regulating magnet is relied on to immediately adjust the arc to the 
proper length when the clutch gets its new hol. | 

There is reason in all the differentiation. The shunt lamp (for 
the benefit of English readers I explain that a shunt lamp is that 
in which the separation of the carbons is produced by a spring Or 
weight, while the magnetism due to a shunt winding draws them 


together; as distinguished from a differential lamp, in which the 


separation is due to a series coil)—the shunt lamp tends to regulate 
for constant volts at the arc without regard tothe current. This is 
because the separating force of the spring or weight is constant, It 
follows that such a lamp will maintain a silent arc, if proper carbons 
are selected, with a very wide range of current. And so long as 
the average customer will insist on judging of his light by looking 
at the arc instead of at the illumination, this quality of the shunt 
lamp will much reduce the total of the ‘‘ kicks” received per year. 
The sneak feed is, of course, the perfect feed and stops all hissing 
or flaming. 

But consider the street lamp. It is differentially wound because 
with that winding & decrease of current shortens the arc and 
so reduces volts as well as amperes, For the normal condition 


of a dynamo on atreet-lighting work is full load, and its fre- 
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quent condition is overload ; and it will be remembered that 
these series dynamos are designed with a drooping characteristic, 
an increase of current causing a fall of voltage, and the maxi- 
mum voltage for any given speed corresponding to a current 
less than normal and to instability of point of commutation, so 
that а small further reduction of current will cause flashing. But 
with differential lamps in circuit, a reduction of current is at once 
compensated for by the shortening of the arcs, which reduces the 
necessary terminal He: and assists in steadying the machine. 
It follows that such a dynamo can be operated with differential 
lamps nearer to its maximum voltage than with shunt lamps. 
„„This gives the central station the equivalent of a reserve of 
dynamos for use in emergency. Of course, the light will be run 
with full current under normal conditions, and sufficient reserve 
for the common accidents of operation must be provided in the 
shape of spare dynamos. But it is possible, as we did experi- 
mentally not long ago, to operate 158 hissing arcs on a 100-light 
machine without putting any street in darkness, and much more 
to the satisfaction of the police and the general public than if 100 
silent arcs had been maintained and the other 58 extinguished for 
the rest of the night. Had the lamps been shunt wound the limit 
would have been about 110, because each Jamp would have insisted 
on getting full voltage for a silent arc, and that number would 
have put the dynamo on the top of its characteristic curve, and 
therefore to its flashing point. 

As regards the drop feed, the reason is with the lamp. The 
lampman expects that lamp to stay in service and operate with- 
out cleaning or adjustment for at least à year, and if it stays out 
for two years he is not surprised. It has to stand summer heat 
when the running temperature of the mechanism is 150deg. to 
160deg , and winter cold when the clutch and trips have to start 
work at 20deg. below zero of Fahrenheit scale. Also the rods have 
to be wiped many times by trimmers' cloths, which are not 
chemically clean ; and be bandled by trimmers' fingers or mittens, 
as the season may decide, which said fingers and mittens aro sure 
to bedirty. And that clutch is supposed to grip that rod every 
time and release it only on the call of the control magnet. Now 
the drop adjustment will, with a proper clutch, do its work 
whether the rod is clean or dirty, wet or dry, worn or new. It will 
feed a round file correctly, if the file is of the same diameter as 
the proper rod. You could not get a slidiog feed with that file. 
The only fault of the drop feed is the momentary hiss, say. two 
seconds, at the time of feed. On the street this is never noticed, 
though in interior work it would cause a claim for a rebate. And 
the compeneation for this little fault is that the rod gets and needs 
no care but the daily wipe, and the adjustment needs attention 
only once a year. | 

But it is in outward appearance that the differentiation of the 
private and public lamp is most complete. . The latter is still the 
same substantial, clumsy article, with no pretence to beauty of 


design or finish. The former is sometimes an artist’s dream, and. 


sometimes, alas, a nightmare. 

Before quitting the subject of Jamps, I venture to predict that 
the ‘‘inclosed arc," having the aro maintained іп an inert atmo- 
sphere, will be the feature of private lighting for the present year. 
This is not a novelty, but it seems at last to have got past the 
experimental stage and to be a practical commercial article of 
decided value, particularly for interior work. 

Mr. Hesketh s statement of his experience with a 60-light (3,000- 
volt) Ferranti rectifier is of much interest. As noted in my pre- 
vious Paper, the rectifier has a province of usefulness, and the 
production of a successful 60-light machine enlarges that province, 
and also causes the hope that the device will soon be perfected in 
even larger sizes. It will, doubtless, be introduced in America 
before long, and our conditions will bring about the 100 and 125 
light sizes. 1 do not see why, if a commutator оп a dynamo shaft 
delivers 6,250 direct volts smoothly and successfully, a motor-driven 
commutator should not rectify a corresponding alternating voltage. 
The constant current transformer can be designed to give the same 
characteristic as the dynamo, and there is no vital difference 
between a rectifier and an open coil " commutator. 

As to relative efficiency of the rectifier in Mr. Hesketh’s station, 
compared with the 50-kilowatt direct dynamos here. He gets 73 
per cent. I get identically the same. The efficiencies here are 
distributed as follows :— . 

Say of 1,000 watts indicated power in engine there are expended : 
123 per cent. = 125 watts in engine friction, 
rope transmission, 
14 =119 


| dynamo losses, 
Total losses, 270 „ leaving 73 per cent. net output. 


Data for these efficiencies wero obtained from tests of the various 
parts. The engine friction is not unreasonably large in a triple 
vertical engine with 11}in., 18in., and 29in. cylinders ; 18in. stroke, 
and two 7, 500lb. flywheels, at 200 revolutions per minute. Effi- 
ciency of rope transmission was obtained by comparison of pairs of 
dynamos direvt-coupled, shaft to shaft, against the rame pairs 
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roped together, the one dynamo running as a motor and driving 
the other. The loss was almost the same at all loads and with 
different paira, averaging 1,472 watte—a little less than 3 per cent. 
of 50 kilowatts. The dynamo efficiencies were got by several 
methods : By the Hopkinson method with three dynamos in series ; 
the same, but with a lamp load on the third dynamo ; by driving a 
dynamo by a previously calibrated cons'ant-potential motor, i.e., 
the motor efficiency was obtained by a brake test, and the efficiency 
so obtained applied to the power absorbed by it when driving the 
arc dynamo. 


I do not question that the rectifier is more efficient than a 55- 
light Brush set. The dynamo in sucha set has to contend with 
excessive engine losses, and is itself far from being an efticient 
machine. Its standing in the electrical community is neither : 
on its efficiency nor its good looks, but on its capacity for hard work 
and bad usage. | 


For the conditions of American practice in street lighting, the 
100 or 120 light series circuit is a necessity. From where I sit 
tonight, in hearing of the ‘‘sing” of the brushes, the air line 
distance to lights in each of three directions is five miles, the dis- 
tance by streets about seven miles. Many single circuits of No. 6 
(0:162in. diameter) wire are 25 miles long. lf those circuits were 
operated at 3,000 instead of 5,000 volts, the circuits would be 
greater not only in number, but in total mileage. The C?R losses 
on an output of 1,492 arcs and 25 ‘‘series” incandescents are 
nearly 65 kilowatts, say 85 per cent. They wiil be about 7 per 
cent. on the increased output in prospect, as some of the longer ` 
circuits in the outer wards will be filled up with lamps. A return 
to 60-light circuits would mean an enormous increase in the copper, 
not only for new mains to divide the existing circuits, but for 
heavier copper to keep down the C?R loss to an economical figure. ` 
When an engineer has to plan a distribution for street lighting over 
30 sq. miles of city, he is glad to use 5,000 or 6,000 volts for trans- 
mission, even at some sacrifice of station efficiency, and even when 
coal is but $2.25 (say, 9з.) per ton of 2,000ib. | 

As to engine efficiency—a larger engine would be a very little 
better. In my own case I sacrificed some net engine efficiency 
by insisting on the simplest possible valve gear, on outboard - 
bearings, and on exceptionally heavy flywheels; all of these 
points being to my mind essential to reliable operation. We uso 
on test just lblb. water per indicated horse-power per hour. 
In practice we don’t do so well; because, of course, there are 
more or less petty leaks of steam out, and of air in; and because 
the auxiliaries (the independent condenser ard feed pumps, and 
the little non-condensing set we run as an exciter for our віде- 
show " of incandescence lighting) are not economical. Practice 
shows 16:8 to 17 2lb. per horse-power per hour of the main 
engines. We put the heat of the steam from the auxiliaries back 
into the feed water, and it ends at the coal pile in the consumption 
of about 2:25]. of coal per indicated horse-power. The most 
practical statement of all is that after we have run our trifling 
day load—some 35 to 50 н r.—and kept the steam pipes warm 
and the fire pump moving, and banked fires and done all the odd 
jobs of the 24 hours, we have uscd about 4 7lb. of coal per kilo- 
watt hour of output. If we had a day load like the night load, we 
would get that figure down below 4lb. 

I doubt whether a 500 n P. engine would be appreciably better 
in everyday practice, even with the refinements of Corliss gear 
or balanced valves. I see more possible improvement in pro- 
perly proportioning the cylinder sizes to the average load than in 
the refinements of valve gear ; for there is nothing more common 
in American lighting practice than an underloaded Corliss engine, 
and nothing that can get away with more dollars without the 
suspicion of the operator. From the rather meagre data that 
reach me by the English technical papers, I suspect that the 
same trouble afflicts the English stations which use a few large 
units; and that the superior economy of those equipped with a 
multitude of Willans engines of small size is due very largely to 
their never running an underloaded engine. The inherent economy 
of the Willans engine is a matter of proper cylinder sizes and of 
minimised temperature range; and the practical economy is in & 
full load; but you cann6t get those ideas into a man who believes 
in valve gear. He will not believe you so long as the ‘‘clickety- 
click of the trips sings a song of sixpenpy saving in clesrance 
and cut off, though there be a 1009 like a truelove knot in the 
card of the cylinder which operates as an annex to the Corliss gear. 

But I don't object to trips in their proper p'ace, nor to 500 H.P. 
engines, nor any other size of proper proportion. I selected my 
own size because I believed four dynamos as many as should be 
roped to one engine; for the ratio of dynamo troubles requiring а 
stop of the machine is to engine troubles of similar importance 
nearly as one to four with such engines and such dynamos. Then 
I decided that the economical voltage of the system was 5,000 to 
5,000, and assuming the standard current of 9 6 amperes for street 
lighting arcs, the set of four dynamos figured up to a little over 200 
kilowatts. Cylinder sizes were selected to give equal s*eam economy 
at full load and at three-quarter load, because in a street lighting 
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plant of four running seta it is always possible to divide the work 
so as to give each unit at least three-quarter load, and at any load 
between three-quarter and full the economy will be 4 trifle better. 
Shafts and bearings were made amply heavy enough for an over- 
load, if an emergency should ever necessitate it, but one does not 
expect steam economy on an overload; it does not happen often 
enough to affect the annual economy, and if it be anticipated it is 
cheaper to meet it by increased steam pressure than by having the 
cylinders too large for normal conditions. 

This disquisition has run away from arc lighting altogether, yet 
I trust it will be profitable to some arc lighting man who wonders 
where his coal goes to, seeing that both engine and boilera are 
plenty big enough to do their work and as much again. If that 
man will understand that his extra boiler capacity had better be 
standing idle, but ready to fire on a moment's notice, and that his 
big cylinders had better be traded for others of half the piston area 
to fit the same engine bed and shaft, he will have learned the first 
and greatest rule of central station economy. 


A METHOD OF REGULATING MOTORS.* 


In the operation of electric motors from supply circuits, conditions 
are sometimes encountered in which a wide variation of speed is 
desired or essential. An example of this is a condition in which, 
for instance, it is required to deliver 10 н.р. at any speed between 
the limits of 100 and 500 revs, and to maintain this delivery 
at any desired speed between the limits above referred to. To 
aecomplish this result, there have been two methods in use, one of 
which is to vary the speed by interposing resistance in the armature 
circuit, thereby reducing the voltage on the armature and con- 
séquently the speed. This method has the disadvantage that there 
is а comparatively large loss in the resistance, and consequently a 
low efficiency. The other method is to reduce the voltage upon the 
armature of the motor by introducing a rotary transformer between 
the supply circuit and the motor to be operated, which transformer 
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is во arranged that the voltage supplied to the motor may be 
varied between the limits of zero and a predetermined maximum. 
This method has the disadvantage of a large investment in dynamo 
machines, because the rotary transformer used consists of a primary 
motor and a secondary generator, each of which has an output 
equal to that of the main motor to be operated. 

In the method about to be described, instead of using one motor, 
two machines are used, each of which will give one half the desired 
delivery. For instance, in the condition pzeviously referred to, two 
motors of 5 н.р. each at 100 revs. are operated in unison, and co- 
operate with each other so as to fulfil the requirements of 10 n.r. 
delivery at any speed between the desired limits. 

The accompanying illustration shows a diagrammatic embodiment 
of the method. The machines are coupled directly, E representing 
a rheostat, and F a reversing switch. The action in general is as 
follows : In starting and when operating at minimum speed, the 
two machines are acting in unison as motors. The speed is gradually 
increased until it reaches its predetermined maximum, first by 
reducing the field of one of the machines, thereby transferring the 
voltage of the line to the other, and then by reversing the field on 
the former machine and gradually increasing it, thereby adding to 
the line voltage the voltage of the former machine, the latter 
machine receiving the combined voltage. This method is due to 
Mr. James Burke, of New York. 


* From the Electrical Engineer of New York. 
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CORRESPONDENCE, 


— 
ALTERNATING ARCS AND WAVE-FORMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: І read with much interest in your issue of* May 22, 
1896, the letter from Mr. Steinmetz criticising your leader of 
May 1st. But I think that his historical sketch is more mis- 
leading than the absence of a sketch of which he complains, 
since he makes no reference to the first and more important 
works on the subject of the alternate-current arc curves. 

The first indication of the distortion of a sinusoidal into a 
rectangular wave was given not by. Messrs. Tobey and Wal- 
bridge in 1890, but by Prof. Joubert in 1881, and was taken 
as a basis for calculation by Dr. John Hopkinson in his cele- 
brated Paper on Alternate Currents’? some years later. 
On the other hand, Mr. Steinmetz’s Paper on the ** Power 
Factor of the Arc,” in Flektrotechnische Zeitschrift, in 1892, to 
which he refers in his letter, was anticipated by a Paper of 
my own presented half a year sooner, in April, 1892, to the 
French Physical Society, and abstracted about the same time 
in La Lumière Electrique. Lastly, the question of the 
distortion of waves by the alternate-current arc was for 
the first time fully analysed in another Paper published in 
La Lumière Klectrique of September 16, 1898, that was 
abstracted for the Chicago Congress, and completed in 
L' Industrie Electrique, of August 10, 1895. This Paper 
covered far more than the actual subject under discussion, 
and contains one hundred curves of alternate-current ares. 
Should Mr. Steinmetz and Mr. Frith favour me with a perusal 
of these curves, they would become better acquainted with the 
various conditions that can occur in the use of alternating 
arcs, and would fully recognise that their own conclusions 
are equally incomplete because they have not taken account 


of the nature of the carbons employed. 


With the same alternator feeding an arc lamp one can pro- 
duce P. D. curves of the most varied character, according to the 
material of the core, the length of the arc and the amount of 
the self-induction in the circuits (it matters little whether this 


self-induction be inside or outside of the alternator). With the. 


low-voltage carbons actually employed in Europe in ninety per 
cent. of the lighting plants, the arc alters very little the form 
of the wave. To get the celebrated flat-topped form of wave 
it is necessary to employ high-voltage or coreless carbons, 
and in consequence to put unly two lamps in series instead of 
three on 110-volt circuits. High-voltage carbons alter the 
form of the P.D. curve by making it flat-topped eren with low 
self-inductance machines, contrarily to Mr. Steinmetz’s opinions. 
The difference got by introducing high inductance is to make 
the .ascent of the curve steeper, as I explained in my 
Paper, and all alternators may give the same curve with an 
alternate-current arc when the lamps are provided with 
sufficient inductance. Highly inductive alternators are very 
badly chosen if adopted for making studies of the are, for it is 
impossible to obtain with them the various forms of wave 
attainable in the ordinary distribution at constant voltage 
where the inductance of the generating machinery is negligible 
in relation to that of the circuit. For this purpose, after 
experimenting with Gramme and De Meritens alternators, I 
myself soon came to prefer a machine of low inductance and 
sinusoidal E.M.F., in order to completely explain with it the 
effects of variable resistances and inductances, as well as the 
curious phenomena of the hissing arc that cannot be obtained 
with inductive circuits. Had but some attention been paid 
to these results, as I have paid attention to the works of 
English and American experimenters, probably many of the 
unnecessary questions on the subject could have been spared 
to those who have discussed it at the present time as one 
possessed of novelty.— Yours, &e., A. BLON DEL. 
Paris, May 25, 1896. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: Through your courtesy in forwarding me an advanced 
proof, I have read M. Blondel's letter on the subject of alter- 
nating arcs and wave forms. When M. Blondel wrote, my 
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Paper had not yet been published, and therefore he may be 
excused in assuming that I referred to the behaviour of the arc 
in altering the wave form as possessed of novelty. Further, 
M. Blondel would haye seen that a reference was given to a 
former Paper from which the curves were taken, and which 
was translated in full in L’Felatrage Electrique, November 24, 
1894, in which Paper the work of M. Blondel was specially 
called attention to. Indeed, I have always studied M. Blondel's 
work with much interest.—Yours, &c., Jurus Ёвттн, 
London, June 2, 1896. 


WAVE FORMS.—A CORRECTION. 
| TO THE EDITOR OF THE ELECTRICIAN. 
Sm: May we be allowed to point out an evident printer's 
error in your report of the Discussion at the Institution on 
May 14th? In the remarks of Dr. Fleming the following 
words occur :— 

** The authors seem to imply in their Paper that they had the 
idea at one time that the sine curve yave the qreatest tron loss." 
We think that the word “ they” should be replaced by the 
word “һе” (Dr. Fleming), as the latter held the above 
(implied) opinion in his letter of June 28, 1895, in The 
Flectrician. 

. The opinion we have expressed on all occasions is that the 
sine wave is a form not to be considered as critical with regard 
to the iron losses in iransformers. The italics are ours.— 
Yours, &c., STANLEY BEETON, 
C. Percy TAYLOR, 
JAMES Mark BARR. 


HYSTERESIS OF IRON IN A REVOLVING FIELD. 
TO THE EDITOR OF THE ELECTRICIAN. ; 

Sır: In connection with the above subject, it may be of 
interest to your readers to mention that during the ast six 
months experiments have been conducted in the electrical 
laboratory of University College by Messrs. R. Beattie and 
R. C. Clinker, by the aid of a revolving electromagnet 
constructed by them for the special purpose of iron exami- 
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nation. By the device of employing a very thin circular 
dise of iron or steel, suspended with its plane in a horizontal 
position, and hung on a torsion wire in the revolving mag- 
netic field, they have been able to measure the relative 
values of the hysteresis in the iron for various induc- 
tions. The curve here given shows the results of some experi- 
ments, and it confirms Mr. Baily's discovery that beyond 
a certain value of the induction the hysteresis loss in iron in 
a revolving field is diminished. By the use of very thin discs 
of iron or steel the induction can be carried up to high values. 
The influence of any eddy current loss in affecting the deflection 
of the disc can be eliminated by experiments at various speeds 
of the magnet. The curve shows clearly that beyond a certain 
value of the induction the hysteresis loss falls off very rapidly. 
A fuller description of these experiments will be published at 
a later date by Messrs. Beattie and Clinker.— Yours, &c., 
| J. А. FLEUING. 


ELECTRICAL TREVELYAN ROCKER. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: The Electrical Trevelyan Rocker, described in 
your last issue by Mr. T. A. Vaughton as presenting what 
appears to be a new electrical phenomenon,” is a very conve- 
nient form of apparatus, but scarcely involves a novel principle. 
In the Filectrical Review, Vol. XXVI., p. 656, 1890, there 
will be found a sketch of an electrical Trevelyan rocker, which 
depends upon this same curious effect. The phenomenon уаз 
observed in connection with some experiments upon electrically- 
driven tuning-forks, in which I required to leave the prongs 
free; Z. c., р. 57. 

It may be interesting to Mr. Vaughton to know that if an 
ordinary Trevelyan rocker is balanced between its leaden block 
and a metallic knife-edge, and a current of, say, ten amperes is 
sent through it, the rocker will work without previous heating. 

The “buzzing”? in telephones is frequently due to a 
Trevelyan effect in the loose carbons of the transmitter; ard 
it is not unlikely that the hissing " of arcs may be asso- 
ciated with the same action.—Yours, &c., 


2nd June, 1896. RoLLO APPLEYARD. 


TRANSPARENCY OF FILAMENTS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sm: In answer to the letter which appeared in your columns 

re the transparency of incandescent lamp filaments, I may 
point out that in my letter of April 16th I avoided the word 
“transparent ’’ and used the phrase transmitter of light.“ 
. I do not hold that my suggestion is the true explanation of 
the result obtained, as I gave the subject very little considera- 
tion : but I may point out that the fact of the filament casting 
& shadow of itself does not invalidate the suggestion I put 
forward ; for does not a piece of opaque glass transmit light, 
and at the same time cast a shadow? while no one will say it 
is transparent in the everyday meaning of the word, i.e., 
something you can see through. 

Again, since the result we are discussing is à photograph, it 
is possible that the carbon at incandescence is a transmitter 
of actinie or chemical rays only. This would not in any way 
interfere with the shadow cast by the filament, but would 
still constitute the filament a transmitter of light. 

It is quite possible that ineandescent carbon may not 
be a transmitter of light at all, and the effect shown in the 
photograph be due to other causes; but at the same time the 
mere fact of the filament casting a shadow of itself does not 
negative the suggestion put forward originally, as 1 have 
shown above.—Yours, &c., ROBERT D. CasskELrs. 

Pollokshields, N.B., May 18, 1890. 


Rope Gearing.—A useful brochure, entitled Manila Rope," 
has recently been issued by the C. W. Hunt Company of Rope- 
makers of New York, and forms a handy treatise on the use of 
ropes for the transmission of power. The early portions of 
the book describe the properties of manila fibre and the process 
of working it into finished cordage. These portions are use- 
fully and interestingly illustrated, and among the pictures we 
notice an ancient Egyptian rope-walk. The illustrations showing 
splicing and fastening links are usefu!, though links have not 
much been used in this country. A number of tables and 
formul:w for rope transmission of power occur throughout the 
book, and a set of power curves enables the horso-power of any 
given rope to be determined for any given speed by simple 
inspection. From the sections of rope pulley grooves which 
are shown, it is evident that American practice differs from 
English in this respect. Doubtless this is partly or wholly 
caused by the tendency to run at higher velocities in America. 
Apparently the American grooves are easier and cheaper to 
cut, but we doubt if they wear out the rope so slowly as in 
English practice. However, this is merely our impression on 
examining the sections shown. Certainly, in some plants in 
America cotton and manila ropes have run satisfactorily for a 
great many years without renewal. | 
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LEGAL INTELLIGENCE. 


Franklin and Gould v. The Exeter Electric Lighting Company 
(Limited). 


This case came before Mr. Justice North in the Chancery Division 
yesterday. 

The plaintiffs are trustees for the debenture-holders, and state that the 
Company had entered’ into an agreement with the Exeter Corporation for 
the sale of their undertaking for £7,500, which agreement would take effect 
on the 30th inst. The only asset of the Company outside this sale consisted of 
certain book debts, and a few chattels worth about £1,000, making in all 
£8,500. The debentures amount to £12,000. The Company was in 
difficulties, and there were debts which it could not pay—-one of the 
unsecured creditors was suing the Company—and under these: circum- 
stances the debenture-holders’ trustees sought to enforce the security 
under the debenture deed, and to ask for the appointment of a Mr. Knill 
as receiver with power to manage until the sale to the Corporation was 
effected. No opposition was offered by the Company, and judgment was 
given for the amount of plaintiff's security. Mr. Knill was appointed 
receiver and manager. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the abore heading must reach the Office 
not later than first post Thursday morning. New инек АСЫ. 
Price Lists, and similar matter should be sent early in the week. 


SPECIAL NOTIOB—The 1896 (fourtsenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78. 6d., post free 8s. 3d. abroad 9s. The book is greatly enlarged. 
1s quite up-to-date, and includes the new Board of Trade Regulations, 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions oan be obtained. of the Booksellers 
or direct from the Publishing Officer, 1, 2 and 3, Salisbury-court, Flect- 
street, London І 

“THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. А. 
Fleming, M. A., D.Sc., F.R.S. The New Eorriox is Now hEapy. Price 
123. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 


LABORATORY NOTES AND FoRM8.—With the above title, we. have ready 
A seb of.40 Pan mo Advanced схе s v in оа 
eeri i ese have prepared y Dr. J. A. Fleming 
Aud 5 vill found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3e. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of T wenty Elementary (or Advanced) 
Exercises can be obtained prios 5s. 6d. nett. The complete sebd of Twenty 
Elementary and 1 dvanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 128. nett, or bound in 9 8 2 cloth case price 12s. 6d. 
nett (now rend). Strong portfolios can be had, price ls. each. A full 
prospectus sent post free. | 
*" SUBMARINE CABLE-LAYING AND Reparrina.”—By H. D. Wilkinson» 
M. I. E. E., &c., fully illustrated; price 12s. (d. Will be ready next week- 


"Tum Worx or HERTZ."—By Dr. О. J. Lodge, with many original 
illustrations, price 2s, 6d. nett, is now ready. 


“ ELzoTRIO LAMPS AND ELzOTBIO LioHTING," by Prof. J. A. Flemin 
эла ро» 1 : now duri The ror A Апош bound, 
an of origin ustrations, designs, initi rice 78. 6d. $ 
free. Prospectus post free. d : dodi 

* ELzorRIO Motive PowER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the Jatest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 108, 6d. 
post free (abroad lie). | 


„ ELECTRICAL ENGINEERING FORMUL&,” a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now e price 7s. 6d., by t: 7s. 9d. 
(abroad 8s.). A large paper edition with wide margins can supplied, 
price 12s, 6d., post free 13a. (abroad 13s. 6d.). Prospectus on application. 


DRU ARMATURES AND COMMUTATOBS."—By Mr. F. Marten Weymouth 
is also ready ; price 7s. 6d. (abroad 8s.). Prospectus on application. 


„Tun INCANDESCENT LAMP AND ITS MANUFAOTURE."—This book 


written by Mr. Gilbert S. Ram, is now ready ; price 7s. 6d. (abroad 8a. ). 
Prospectus on application. 


‘“ PRACTICAL Notes FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 68. 6d., post free. 


TRR ART OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

* ELECTRO-CHEMISTRY."—Dy Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

“© ARMATURE WINDINGS OF ELkcrTRIC Macninrs.”—By H. Е. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 


TENDERS INviTED.— The Corporation of Leeds require tenders 
for an electrical installation sufficient for working by the over head 
system a double track of tramway seven miles in length. The 
work is divided into seven contracta, details of which will be found 
in our advertisement columns. Tenders have to be sent in to the . 
Town Clerk, Town Hall, Leeds, not later than June 20th, and 

rticulars, plans, &c., can be obtained from the City Engineer, 

unicipal Buildings, Leeds, or from Dr. John Hopkinson, F.R.S., 
5, Victoria-street, Westminster, London, S.W. 


The Shoreditch Vestry invite tenders for the supply of 
insulated conduits, cables, switch and fuse boards and all sundry 
fittings and materials for installing the electric light in their new 
dust destructor and electricity supply station. Specifications, &c., 
may be obtained from the consulting engineers, Messrs. Kincaid, 
Waller and Manville, 29, Great George-street, Westminster, S. W., 
and tenders must be sent in to Dr. H Mansfield Robinson, Vestry 
Clerk, Town Hall, Old-street, E.C., by 4 p. m. on Tuesday, the 16th 
inst. Further particulars are given in our advortisement columns. 


——-— — The Corporation of Burnley invite tenders for the 
supply and delivery of armoured concentric underground cables. 
Specifications, &c., may be obtained from the Borough Electrical 
Engineer (Mr. W. R. Wright), and tenders must be sent to the 
Chairman of the Electric Lighting Sub-Committee, Town Hall, 
Burnley, by Wednesday, the 24th inst. Some additional informa- 
tion appears in our advertisement columns. 


— ———— The Directors of the Caledonian Railway Company 
require tenders for twelve months’ supplies of a quantity of stores, 
particulars of which are given in our advertisement columns. The 
requirements include copper rivets, &c., india-rubber, galvanised 
wire, telegraph and electric appliances, tools, bolts and nuts, &c. 
Specifications and forms of tender and other information can be 
obtained from Mr. Jas. Lorimer, Superintendent of Stores, Charles- 
street, St. Rollox, Glasgow. Tenders have to Ъз sent in to the 
Secretary (Mr. J. Blackburn), at the Company's offices, 302, 
Buchanan-street, Glasgow, by Monday, the 15th inst. 


— Owing to the impending expiration of the concession of 
the Jamaica Street Car Company, who own about 12 miles of horse 
tramways in Kingston, tenders are invited for a lidence to establish 
and work a system of rapid transit in the island of Jamaica. 
Plans, &c., can ba seen at the office of the Crown Agents for the 
Colonies, Downing-street, S. W. Tenders to the Clerk of tho Privy 
Council, Kingston, Jamaica, by July 31st. 


Tenders are required for the supply and erection of 
a 92-unit continuous-current dynamo, and а 3}-unit combined 
steam engine and dynamo. Tenders to Learoyd Bros. and Co., 
Milnsbridge, Huddersfield, by noon of 19th inst, 


: The Municipal Authorities of Denevento invite tenders 
for the concession for supplying electric current for public and 

rivate lighting. Tenders to the Consiglio Comunale di Benevento 
Italy) by the 20th inst. 


— The Municipal Authorities of Озайа are inviting 
tenders for the concession for the electric lighting of the town for 
ten years. Tenders to El Secretario del Ayuntamiento de Ocaiir 
(Toledo), Spain, by the 30th inst. 

— The Paris Municipal Authorities require tenders for 
the supply of à dynamo for the Buttes-Chaumont central station. 
Tenders to be sent to l'Hotel de Ville, Paris, by the 17th inst. 

—— —— The Belgian State Railway Authorities require tenders 
for the supply and erection of the necessary plant and fittings 
required for the electric lighting of the fifth section of the loco- 
з at Malines. Tenders to be sent to the Bourse, 
Brussels. 


———— The Municipal Authorities of Alberique require tenders 
for the electric lighting of the town for ten years. Tenders to El 
Secretario del Ayuntamiento de Alberique (Valencia), Spain, by 
the 12th inst. 


TENDERS AcCEPTED.— The Electric Light Committee of the 
Aberdeen Town Council have decided to accept the tender of 
Messrs. M‘Kinnon and Co. for the supply and erection of boilers, 
pumps and feed-water heaters at the electricity supply station, at 
£2,995. The Committee have also let out separate contracts for 
the mason, joiner, plasterer, plumber and painter, and slater work, 
in connection with the extension of the station. The total of these 
amounts to £3,148. 16s. . 

Messrs. Richard Crittall and Co. have secured the 
contract for the electric installation at the West Sussex County 
Asylums, Chichester. The contract includes plant, battery of 
accumulators, wiring and fittings. The consulting engineers for 
the work are Messrs. Massey and Allpress. | | 

At the last meeting of the Hampstead Vestry it was 
reported that the Brush Company were not prepared to carry out 
the portion of their tender for the supply of additional plant at the 
electricity station unless their tenders for the steam alternator and 
switchboard were also accepted, and under these circumstances it 
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was decided to accept the tenders of Messrs. J. E. and S. Spencer 
for tank and appurtenances at £395) and Wright's Patent Heater 

ndenser Company (for feed-water heater and steam pipes at 
£967) in lieu of the Brush Company's original tender. 


TENDER ACCEPTED.—Some time ago the Colchester Town Council 
invited tenders for erecting and equipping electricity supply works, 
and tenders were received from Messrs. Christy Bros., the Brush 
Company, Siemens Bros. ard Co., and the Electric Construction Conr- 

ny. The figures for carrying out the necessary works ard for 

oaning temporary plant for lighting the military hospital were 

respectively £13,092 and £147, £12,076. 15s. and £186, £11,477 
and £375, and £10,675 and £257. 10s. The Electric Light Com- 
mittee now recommended that the tender of the Electric Construc- 
tion Company be accepted, and that application be made to the 
Local Government Board for sanction to burrow £15,000 for cariy- 
ing out the scheme, and this has been agreed to. 


SALE by AvcrION.—Messrs. Percy Huddleston and Co. notify 
in our advertisement columns that they will sell by public auction, 
on Tuesday, the 16th inst., the contents of the Acme and Immisch 
Electric Works, Ferdinand-street, Chalk Farm, N.W., comprising 
dynamos, motors, electrical instruments and apparatus, engines, 
boilers, &c , and lathes, punching and shaping machines, tools, &c. 

APPOINTMENT.—At Wednesday’s meeting of the Burnley Town 
Council the appointment of Mr. W. R. Wright as borough electrical 
engineer was confirmed. The salary is £200 per annum, to be 
increased to £250 at the end of twelve months. 


APPOINTMENTS VACANT.— The Leyton Urban District Council 
invite applications for the post of resident engineer to the electric 
lighting installations now in course of construction. Some further 
particulars are given in our advertisement columns. 

——— The Corporation of Lincoln, invite applications for 
the position of electrical engineer. Salary £300 per annum. 
Applications to Mr. H. K. Hebb, by Saturday, 6th inst. 

LiquipaTIons.—A petition has been presented by Messrs. B. 
Verity and Sons for the compulsory winding-up of the Coventry 
Electrical Engineering Company (Limited), and will be heard at 
the County Hall, Coventry, on the 9th inst. 

———— It has been decided to wind up the London Refuse 
Steam Generator and Electrical Power Corporation (Limited), and 
Mr. C. W. Grimwade, 38, Coleman-street, E.C., has been appointed 
liquidator. 

THE ‘* ENGINEERING Macazing.”—The contents of the June 
number of this magazine include: The Fruits of Fraudulent 
Railroad Management,” by J. Selwin Tait; ‘‘The Absence of 
Facts about the Nicaragua Canal," by Charles B. Going; R- la- 
tion of Electrical to Mechanical Engineering," by Elias E. Ries ; 
“The Domestic Architecture of Washington City," by Glenn 
Brown; Recent Improvements in Gold Milling,” by H. M. 
Chance; ‘‘Modern Machine Shop Economics” (IIT.) by Horace 
L. Arnold; The Electric versus the Hydraulic Elevator," by 
W. Baxter, jun. ; ** Bauk Revetment of the Mississippi River, 
by Н. St. L. Coppée ; ** Minor Mineral Products of the United 
States (II.), by David T. Day; and ‘‘ Quackery in Engineering 
Education," by E. H. Williams, jun., D. C. Jackson, H. K. 
Landis and George L. Hoxie. The usual exhaustive review of the 
World’s Press is also given. This number, as well as all the back 
numbers, may be obtained at the offices of the European Edition, 
1, 2 and 3, Salisbury-court, Fleet-street, London. 


** Cass 1ER'S MaGAZINE."—The contents of the June numberof this 
Magazine include Electric Current Supply from Central Stations, 
by John W. Lieb, junr.; Steam Superheating, by W. H. Patchell; 
* Steam Raising," by Bryan Donkin ; ** The Value of Engineering 
Publications in Law Suits,” ** Compressed Air for Street Railroads,” 
„Making Steel Forgings in America, Economie Workshop 
Output," Modern English Traction Engines," and '' Peat Fuel in 
Germany." t 


DALLYMENA.—A special Electric Lighting Committee has been 
formed by the Town Commissioners. 
Baxcor.—The City Council apparently intend to proceed with 
their electric lighting scheme, and a formal resolution has been 
d in favour of making application to the Board of Trade for a 
rovisional Order. | 


Brest-St. PIERRE CABLE. — This cable being now repaired, tele- 
grams can be forwarded by the P. Q.” route. 


Bricnton.—Col. J. O. Hasted, R.E., held a Local Government 
Board inquiry on Tuesday into the application of the Town Council 
to borrow £35,900 for electric light extensions. The Corporation 
was represented by Mr. W. P. Boxall and the Borough Electrical 
Engineer (Mr. Arthur Wright). Mr. Boxall gave particulars of the 
ies of the electricity works and of the various extensions that 

ad been carried out. Having regard to the rapid increase in the 
demand for current, it was obvious that further extensions were 
necessary, more particularly as the Corporation had decided to 


supply electric current throughout the streets of the town, and the 
reater part of the present loan would be utilised for this purpose. 
r. Arthur Wright, who gave particulars of the proposed exten- 
sions, stated that the idea was to have public electric lighting in 
every street where mains were laid. The works included extensions 
and new machinery, new mains, &c. ‘There was no opposition. 


CHAPEL LienHTiNG.— Bruns wick Chapel, Sheffield, is to be wired 
for the electric light. 


Dustin SouTHERN TRAMWAYS.— The tramways of the Dublin 
Southern Company have been certified by the Board of Trade as 
fit for public traffic. 


DuxpEE.—The accounts of the Electricity Department for the 
past year show a profit of £1,126. 15s. 1d. At the meeting of the 
Council, on Friday last, Mr. Treasurer Ritchie moved the abolition 
of meter rents and the adoption of a uniform system of discounts 
for the gas and electricity departments. After a long debate the 
motion was agreed to.—As the result of a conferenee between 
sub-committees of the Town Council and Harbour Board, it has. 
been decided to introduce a scheme for. electrically controlling tho 
clocks of the town. An experimental installation is to be at once 
erected. An interesting epitome on the progress of electric 
lighting in Scotland was recently given by one of the members of 
the firm of Lowdon Brothers, of Dundee, to a local journal. 
Mr. Lowdon admits that the electric light made but slow progress 
in Scotland until the introduction of the incandescent lamp, since 
which time it has gradually forged ahead, and is now being taken 
up in real earnest, especially amongst mill-owners, апа in spinning 
and weaving factories. This is noticeable all over the North. 
Mr. Lowdon has to record very little motive power work by 
electricity in Scotland, and looks forward to a speedy improvement 
in this direction. 


EccLEgs.— Unless satisfactory indications were given that the 
Town Council intended to proceed with their electric lighting scheme 
the Provisional would expire, and consequently the Electric L'ghting 
Committee have notified the Board of Trade that borrowing powers 
are being sought in order that the provisions of the Order may ba 
carried out. 

A Local Government Board inquiry was held on Wednesday 
last by Mr. G. W. Willcocks into the application of the Town 
Council to borrow £20,000 for electric lighting purposes. The 
Town Clark, Мг. G. W. Bailey, appeared in support of the appli-: 
cation, while Mr. Overend Evans represented a body styled “the 
Ecoles Property Owners’ Association.” The Town Clerk detailed 
the steps that had been taken by the Council in preparing an 
electric lighting scheme. Tenders had been invited in order to 
ascertain its probable cost, and the offer of the Manchester Edison- 
Swan Company for £13,792 was considered most suitable; build- 
ings, &c., would come to £4,969, making a total of £18,701. 
The scheme involved the lighting of all the streets in the borough, 
and it was proposed to adapt the present street lamps for incan- 
descent electric lighting. Mr. S. T. Clirehugh, the consulting 
engineer, gave technical details of the scheme. He estimated that 
the annual working expenses, interest, repayment of the sinking 
fund, &., would amount to £2,066. The capacity of the proposed 
works would be 750 20 c.p. lamps for public lighting, and 3,750 
16 c.p. lamps for private lighting, and if all these lamps were 
on order there would be a satisfactory profit. The witness was 
cross-examined at some length by Mr. Evans and other opponents 
of the scheme as to certaiu details of the scheme now proposed to 
be carried out, with a view to comparison between this and a 
scheme proposed by Dr. J. Hopkinson some time ago for lighting 
the Eccles district. Evidence was also given by: Mr. W. P. J. 
Fawcus, and the inquiry was adjourned. | 

Asif to encoursge the local authority to proceed with the scheme, 
Messrs. Ermen and Roby, who havo decided to introduce the 
electric light at their extensive works, have written asking if tho 
Council would be prepared to supply current to about 1,500 16 c.p. 
lamps. If the Council do not proceed with their electric lighting 
scheme the firm intend to put down an independent plant. 


Exports OF ELECTRICAL APPARATUS AND MATERIAL. — Tho follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from May 28th to 
June 2nd, with the ports of destination :— 

Australasia—Albany, £38 ; Brisbane, £1,411 (submarine cable); Mel. 
bourne, £407 (including £294 telegraph material); Otago, £46; Perth, 
£147; Sydney, £706; Wellington, £19. Ceylon — Colombo, £107. EH 
Suez, £25. Lolland — Amsterdam, £60; Rotterdam, £10; J/ndi4— 
Bombay, £63. Japan—Yokohama, £138. Jtussia—St. Petersburg, S853. 
South Africa—Cape Town, £180; East London, £233; Straits Settle. 
men's—Singapore, £34. Sweden — Gothenburg, £155 (telegraph wire). 

Foreign made Electrical Apparatus and Material. Foreign made 
goods have been exported from this country as follows :— 

Australasia—Melbourne, £36. Italy Leghorn, £43 (electric meters). 
Siem Bangkok, £1,550. 
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Exvectriciry IN Mininc.—As an indication of the advances which 
&re being made in the application of electricity to mining, it is 
mow becoming the general practice to insert in the prospectuses 
of gold mines for which capital is invited, full particulars regard- 
ing actual or projected electrical installations at the mines, as a 
further inducement, we presume, to the public to subscribe. 


. ELEcTRIC PuMPING MacHiNERY.—In the annual report of 
Young's Paraffin Light and Mineral Oil Company (Limited) the 
Directors' estimated capital outlay during the current year includes 
a sum of £2,500 for electric pumping machinery at Polbeth. 


ExETER.—The formal transfer of the Exeter Electric Light Com- 
pany’s undertaking takes place on the 30th inst., and the Council 
anticipate an increased demand as soon as they are in a position to 
give a continuous supply of current. The condition of the plant at 


the station is at present engaging the attention of the Electric 
Lighting Committee. | 


INTERNATIONAL TELEGRAPHIC CONFERENCE.—A slight amend- 
ment is necessary to the list of names given on pages 108 and 159 
of our last issue. The delegates to the conference representing the 
Post Office, Cape Colony and Natal are as given in our list, except 
that they act jointly, and that Mr. R. J. Mackay acts as secretary. 
The delegate for India is Mr. S. P. W. V. Luke, O.LE. Mr. R. T. 
Brown's name should be omitted as representing the West lndia 
and Panama Telegraph Company. 


LaHonE (INp1A). —The municipal authorities of this town are at 
present considering the question of the erection of an olectricity 
supply station. Plans and estimates have already been prepared 
and submitted to the local Legislative Council. 


LEEgps.—The Yorkshire House-to- House Company recently offered 
to supply the Corporation with electrical energy for working the 
tramways, and to put down special plant at their station in White- 
hall-road for the purpose. Under a contract for a short period they 
would supply 300,000 units per annum at 2 3d. per unit, this price 
to be materially reduced if the term of the contract were extended, 
or an increased quantity of current be required. As an alternative 
the Company suggest that the Corporation should provide the 
special plant and apparatus, which could be of a portable nature and 


suitable for use at any permanent station the Corporation might 
erect. | 


LIxcoIx.— The Town Council have purchased a piece of land as 
a site for an electricity generating station, in connection with which 
application is now being made for a Provisional Order. 


LrANELLY.— Mr. J. C. Howell has submitted an estimate to the 
District Council for the electric lighting of the principal streets 


of the town. The matter is being considered. by the Property 
Committee. 


MANCHESTER.—The Special Tramways Committee have presented 
an elaborate report on the purchase of the local tramways by the 
City Council. The Glasgow, Blackpool, Plymouth, Leeds, and 
Huddersfield municipal tramways have been inspected, and the 
condition of working noted ; but the Committee recommend that 
the further consideration of the matter be postponed till 1898, when 
the lease of the first portion of the lines expires, and in the mean- 
time that the Corporation obtain parliamentary powers to work the 
tramways. The report was discussed at considerable length at the 
Council meeting on Wednesday, several members contending that 
the Council ought to take over the Jines as soon as possible, and 
to introduce electric traction throughout the system. The last 
paragraph was amended so as to read that parliamentary powers be 
obtained in the next session of Parliament, and in this form was 
agreed to. 


Mat Lock.—A telephone exchange has been established in this 
town. 5 

OLDHAM.—The accounts of the Electric Lighting Committee for 
the year ended March 25th have been published, and are of a 
highly satisfactory character. The total capital expenditure of the 
year amounted to £6,289. 93., gross revenue to £3,847. 13s. 4d., and 
expenditure to £1,577. 17s. 9d., a balance of £2,269. 15s. 7d. 
Interest on loans came to £813. 8s. 4d., and sinking fund instal- 
ment to £608. 12s. 7d., leaving a net profit of £847. 14s. 8d., which 
with £902, 3з. 7d. brought forward, makesa total of £1,749. 18s. 3d. 
to be carried forward. During the period under review, 179,966 
units have been generated and 147,432 have been sold, increases 
of 95,599 and 78,434 units respectively on the previous year. 
There were 113 customers (representing an equivalent of 11,830 
8 c. p. lamps) connected, an increase of 58 customers and 4,890 8 c. p. 
lamps respectively for the year. Tho maximum demand was on 
January 6th, the load at the station being indicated at 251 kilowatts, 
. an increase of 116 compared with the previous year. January 

6th was also the record day as to the number of units sold, the 
figures being 1,232 units, against 641 last year. The Committee 
recommend that after March 25th last the price for current used 
by private customers in excess of two hours' daily average maximum 
demand shall be reduced to 43d. per unit, and for all current 


| supplied to street lamps 4d. per unit. Application has been made 


for additional borrowing powers to the extent of £15,000. The 
Committee also report that two additional engines and dynamos of 
200 н.р. each have been erected, and 1,187 yards of mains have 
been laid during the year. 


Paciric CABLE, — Reuter's agency, under date May 29th, reporta 
that the Committee of Commerce of the United States House of 
Representatives has authorised a report to be presented in favour 
of the Substitute Cable Bill, which provides that the Postmaster- 
General may contract with the Pacifio Cable Company of New 
York for the construction of a cable from the United States to 
Hawaii, Japan, and China; via the Midway Islands. It is pro- 
vided that the President may control the line in time of war. The 
grants and subsidy for the new cable amount to $100,000 yearly, 
with the right of way over United States territory.” 


PERsoNAL.—Mr. J. Harrhy, Superintendent of the Eastern and 
South African Telegraph Company at Benguella, West Africa, is 
leaving the Coast for England. 


PoLICE.— The journalist named Norman M'Leod who was 
charged at Marlborough-street Police Court with obtaining credit 
to the extent of £35. 10s. from Mr. R. Aylmer without informing 
him that he was an undischarged bankrupt, has decided to pay the 
money to the prosecutor, a course to which the magistrate has 
assented. | | 

PorLAR (LoNpoN).— The Board of Works have decided to apply 
to the Board of Trade for an extension of time for complying 
with the terms of their Provisional Order. 


RoTHERHITHE (LoNpoN). — The London Electric Supply Corpora- 
tion have applied to the Vestry for leave to lay mains in the 
Rotherhithe New-road and Bush-road. — 


SUNDERLAND.—The Electric Light Committee recommend the 
Town Council to reduce the price of electrical energy for motive 
power purposes from 34d. to 2$d. per unit. The Committee have 
also formulated a scheme for the further extension of the mains. 


Sr. HELENS. — The Local Government Board have sanctioned the 
borrowing of £10,000 by the Town Council for electric lighting 
purposes. The Council consider the period over which the repay- 
ment of the loan. is spread inadequate, and have instructed the 
Town Clerk to apply for an extension. 


SwANSEA.— On the recommendation of the Markets Committee, 
it has been decided to light the new Corporation Market elec- 
trically. 

TUNBRIDGE WELLS.—The statement of accounts of the Cor- 
poration’s electricity works for the period ended March 31st last is 
issued. Since the commencement of supply on August 7, 1895, 
72,072 units of current have been generated, 60,571 of which have 
been sold, and 2,011 used on the Corporation's works. "The total 
number of lamps connected at the date of the report is 7,066 
incandescents and 21 arcs. The total capital raised is £25,000, 
and as no payment is due upon these borrowings until Sep- 
tember 25th next no charge is made in the accounts for interest or 
sinking fund. The total capital expenditure to March 31st is 
£15,408. 183. 9d., leaving an unexpended balance of £9,591. 1s. 3d. 
The revenue account shows a net profit of £737. 13s. 7d., subject, 
of course, to a proportion of interest and sinking fund charges. 


Wetts.—The Town Council have decided to instruct Dr. John 
Hopkinson to prepare plans and specifications for the establish- 
ment of electricity supply works. This decision has been come to 
owing to friction with the Gas Company as to the cost of obtaining 
Parliamentary powers for the purchase of tha gas works by the 
Council. | | 

WortHine.—The Town Council are endeavouring to obtain an 
extension of time for carrying out the provisions of their Provisional 
Electric Lighting Order. ; 


PATENT RECORD. 


—————— 

A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. | 

Nots.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 

May 11, 1896. 
9,959. W. H. LANDER. Dublin. Improvements in electrical arc lamps. 
9,960. Е. HELMAN and J. CARROLL. Liverpool. Improvements in elec- 
tric bell communication. 
9,964. G. Н. NissETT. Liverpool Improved electric cables. 
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0,974. M. Binswanogr and F. б. Bett. London. Improvements in and 
connected with electric switches, - 

9,975. Е. Batraurst. London. Improvements in and relating to con- 
duits for electrical conductors. 

9,976. M. Brnswancerand F. G. Bett. London. Improvements in hand 
telephones and in compound switches therefor. 

9,994. H. J. ALL N. Loudon. Improvements relating to electric 
traction. 

10,015. R. J. Crowrgy and A. B. Нитснїноз. London. Improvements in 
writing telegraphs. 

10,017. W. J. Davy. London. Improvements in electric arc lamps. 


May 12, 1896. 


10,047. P. K. Ѕтевм. London. System of and means for electrical trans- 
portation. * . 

10,066. J. Y. Jonson. London. 
for duplicating graphophone records. 
phone Company, United States).* 

10,069. M. PraTriscHER. London. 
apparatus for electrically controlling or adjusting the position of 
rudders, guns, signals, or other devices. 

10,095 P. Scumipt. London. Improvements in electric batteries. 

10,096. A. О. Mackin. London. Improvements jn arc electric lamps.“ 

10,106. W. S. SrEL;Es. London. Improvements in step-by-step printing . 
telegraphs 

10,124. J. Devonsuing. London. Improvements in systems of distribu- 
tion of alternating electric currents. (C. P. Steinmetz, United 
States.)“ 

10,127. H. H. тан. London. Improvements in electric tram trolleys. | 
(Н. R. Keithley, United States.)“ 

10,134. W. J. BREWER. London. An improved system of and apparatus 
for the collection of electricity from overhead conductors and in 
conduits connected therewith. 


May 13, 1896. 
10,171. Е. Dresser. Liverpool. Improvements in thermostatic circuit 
closers for electric fire and heat alarms. 
10, 189. Е. H. Котск and E. A. CLAREMONT. Manchester. Improvements 
in carbon brush holders for electromotors and dynamos.* 
10,205. Е. W. Heaton, Н. StH and A. LiNDLEY. Manchester. An 
improved tumbler or lever action switch for electric power or 


Improvements in devices or apparatus 
(The American Grapho- 


light. 
10, 267. C. HOEPFNER. London. Improvements in electrodes for galvanic 
batteries. : 
10,272. H. 1T. Harrison. London, Improvements in dynamo-electric 
machines. 
May 14, 1896. 


10,284. G. W. Рвірмове, T. I. STURGEON and E. Yorks. London. A 
new and improved reflector in connection with glass bulbs or glow 
lamps for electrical lighting. 

10,349. A. M. Cuark. London. A process of preparing metals for 
galvanic, electrolytic, and for other purposes. 

10,558. Н. CaARBONELLE. Liverpool An improved syetem for registering 


or storing electric currents, and: for reconstituting and delivering 


the currents so stored. 
May 15, 1896. 
10,414. W. Н. Scorr. Norwich. Improvements.in electric hoists, 


10,415. W. SiLLERY. Wrexham. Dynamo electrical collecting appa 
ratus. 2i 

10,429. T. R. D. Kenny. Bradford. Improvements in holders for electric 
glow lamps. 


10,442. W. R. RIDINGS. 
10,455. R. NoBMAN. Eastbourne. 
10,456. R. Norman. Eastbourne. 
their arrangement. 
10,472. G. A. GRINDLE. London. An improvement in active material 
for secondary voltaic batteries. 
10,497. J. PERRY and T. TOMLINSON. 
relating to electric traction, 


May 16 189%. 


10,608. Тнв Epison AND Swan Unirep ELECTRIC LiGHT COMPANY 
(Lixrr&D) and C. F. Рвосток. London. An improvement in 
tumler clectric switches.“ 


.May 18, 1896 

10,669. A. Q. New. Woking, An electrical variable speed gear. 

10,670. A. G. New. Woking. An electrical variable speed gear. 

10,698. Н. C. Brrp. London. Improvements in or applicable to electric 

- alarm apparatus. 

10,718. Н. О. Тоиров. London. Improvements in the manufacture of 
positive lead electrodes for electrical accumulators. 

10,720. J. A. Тіммі. London. Improvements in electrically-braking 
railway vehicles. 


Birmingham. Improvements in are lamps. 
Improvementa in electric motors. 
Improvements in electric motors and 


London. Improvements in or 


| May 19, 1896. 
10,772. Oris ELzvATOR Company (Limiten). London. Improvements in 
starting and stopping devices for electrically. operated elevators, 
(Otis Bros, and Co., United States.)* 


А new or improved method of and | 


10.949. 


10,781. H. J. Dowaixa. London. Improvement in apparatus for the 
application of electricity to vehicles driven by mechanical 
. means, 

10,788. E. J. BaGNALL. London. Improvements in electric arc lamps.“ 

10,803. E. Davi:s Manchester. Improvements in or applicable to 
apparatus for heating by electricity. 

Н. Н. LAKE. London. Improvements in electric railways. 
Johnson and R. Lundell, United States.)* 

A. J. Marquanp and E. HANCOCK. London. Improve: 
ments in the production of electrodes suitable for secondary 
batteries. 

J. DEVONSHIRE. London. Improvements in electric measuring 
instruments, (E. Thomson, United States.)“ 

J. DEVONSHIRE. London. Improvements in and connected with 
electric brakes for electrically propelling vehicles. (W. B. Potter, 
United States.)* 

J. DEVONSHIRE. London. Improvements in contact making and 
breaking devices at drawbridges in the overhead circuit of electric 
tramways, (W. B. Potter, United States.)* 


W. P. THompson., Liverpool Improvements in or relating to 


magnetically affecting the counter electromotive force of the 
voltaic arc of an electric arc lamp. (C. L. Coffin, United States.)* 


May 21, 1896. 


10, 906. W. KiNGSLAND. London. Improvements in and connected with 

electrical traction. 

‚ 10,948. F. Brown and C. Н. Orrorp. Walsall. Automatic gear for 
making and breaking electrical contacts at given times, which 
times may also be varied at will. 

К. О. Азор. London. Improvements in the application of 

electrical motive power to cycles and road vehicles. | 


10,804. (E. He 


10,811. 


10,616. 
10,817. 


10,818. 


10,846. 


10,988. D. Cook. Richmond. Electromagnetic gearing. 

10,993. E. BaiLEY and J. M. Syminctox. Glasgow. Improvements in 
electric incandescent lamps. 

11,035. Е. G. TREHARNE. Cardiff. Improvements in the manufacture of 
electric insulation tubing and electric insulators, 

May 22, 1896. 

11.135. G. BELL and G. W. BELL. Liverpool. Improvements in ог con- 
nected with apparatus for theelectrolytic decomposition of 
liquids. 

11,162. Е. W. Gorey. London. [An electric alarm apparatus. (He 
Winter.)“ { И 

11,212. T. Сглкк. London. Improvements in dry cells for galvanic 
batteries. 

11,216. C. Dawson. London. Improvements in electro-chemical apparatus. 
(F. Manza, Austria.) 

11,250. Н. Piergr, Fits. London. Improvements in electrical regulating 
apparatus for arc lamps. 

11,222. C. F. P. SrENDEBACH and О. Н. Linker. London. Improved 
electric current conducting apparatus for electric railways." 

May 23, 1896. 

11,249. W. GnirriN. Halifax. Improvements in the method of and 
apparatus for driving electric cara. 

11,220. W. M. Кіғвез. London. Improvements in electric railway 
signals. : 

11,338. E. A. G. STREET. London. Improvements in electrodes for electro- 

| lytic purposea 


SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can now be obtained at the uniform price of 


8d. each. 
1895. 


1,587. Норе-Јохеѕ and BowELt. Electrical clocks, &c. 
8,696. WRIGHT and Quin. Electric diBiribu EON: 
8,904. MENoEs. Battery plates. 
10,895. STEGMANN. Electric light standard. 
11,255. PxschRK. Arc lamps. 
11,801. Darran., Electric incandescent lamp reflectors. 
12,035. Рніріз. Cutting off gas or electric current. 
18,518. Арлмѕ. Suspending arc lamps, &с, 
24,575. Heaner. Electricarc lighting. 
| 1886. 
977, PAR8HALL. Synchronising alternating current motors. 
2,003. LAKE (Merritt). Telegraph repeaters. 
2,582. LAKE (Lewin). Dynamometers. 
4,234, ZIMMERMAN. Electric lamps for vehicles. 
4,788. Jacques. Electric battery, &c. 
6,412. McKenna (Webb). "Telephones. 
6,306. Hurt. Electric railways, 
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BOOKS RECEIVED. 


„Les Nouveautés Electriques.” By Julien Lefevre. (Paris: 


J. B. Baillière et Fils.) 

‘t Instructions for Working Plant manufactured by the Brush 
Electrical Engineering Company (Limited).” Second Edition. 
Price 2s. 6d. 

„The Water Supply of Barracks and Cantonments.” By Major 
G. K. Scott Moncrieff, К.Е. (Chatham: Messrs. W. and J. 
Mackay and Co.) Price 10s. 6d. 


** Electric Lighting." By Francis В. Crocker. Vol. І. (London: 
E. and F. N. Spon.) 

“The Facts of Life." By Victor Bétis and Howard Swan. 
(London : George Philip and Son.) Price 5s. 

„Magnetismus und Elektrizität.” Ву Dr. Gustav Benischke. 
(Berlin : Julius Springer.) 

** Electricity in its Application to Telegraphy." By T. E. Herbert. 
(London : F. H. Goldspink and Co. ). 


* Inventions and their Commercial Development." By John 
Samson. (London: Simpkin, Marshall and Co.) Price 1s. 


COMPANIES’ MEETINGS AND REPORTS. 


West Coast of America Telegraph Company 
(Limited). 


The nineteenth ordinary general meeting of this Company was held last 
Friday, under the presidency of Mr. J. Denison Pender. 

The SECRETARY (Mr. Frederick L. Robinson) read the notice calling 
the meeting, and the report of the Directors was taken as read. 

The CHAIRMAN said: In moving the adoption of the report and 
accounts I will deal with the report and with various items iu the 
accounts, The gross income for the past year amounted to £32,950, as 
against £21,754, an increase of £11,176. This includes, however, as I will 
presently explain, a rebate of £3,140 made to this Company out of the 
international traffic receipts by two of the associated companies. "The real 
income earned was therefore £29,790, or an increase of £8,036 for the year. 
During the early part of last year the traffic receipts were sufficiently favour- 
able to justify the hope that the year's working would result in our making 
both ends meet, but later on the local traffic fell off, mainly in consequence 
of the stagnation in the nitrate trade, and this state of things continued 
during the remainder of the year, so that it is only owing to the rebate that 
we are able to meet our working expenses and also the interest on the deben- 
tures, The expenses for the year were £776 in excess of those for 1894, the 
increased expenditure being principally due to the higher sterling value of 
the Chilian dollar. This is especially the case in salaries of native employés, 
rent and taxes, &c., which are paid in dollars, their value being taken at the 
rate of exchange of the day. The London office expenses, е working expenses 
of your repairing steamer “ Retriever," and the cost of maintaining the cables 
and land lines are much about the same as in the previous year. The chief 
item of expense this year has been a new boiler for the repairing ship. We 
have been obliged to send out a new steel boiler to the steamer “ Retriever" 
to replace the old boiler, which, notwithstanding the care and attention of 
the engineers of the steamer—to whom every credit is due—was becoming 
inefficient after being in use. for 17 years—an exceedingly long time, I 
believe—and as it is poor economy to try and save money by allowing our 
property to deteriorate, it was considered necessary by your Directors that 
a new boiler should be put in the ship. This was made in England and 
shipped to Callao; the total cost, including freight, taking out the old 
boiler and fitting the new one iu its place, was £1.978. The steamer was 
also fitted with new coal bunkers, funnel and ventilators, and is now con- 
sidered to be in first-class condition, and, barrivg accidents, fit for service 
for many years to come. With regard to repairs and renewals, during 
the past year the shore ends of the cable at Arica had to be renewed, and 
a bad fault cut out near Iquique, caused by the foundering of a vessel, 
which weut down on the cable and damaged it very much. The Valparaiso- 
Talcahuano cable was interrupted by a submarine landslip, and repaired 
in July. I have given you, I think, full particulars in regard to the 
Report and Accounts, and before moving their adoption, I will, as briefly 
as possib'e, speak of our present position. The completion of the 
arrangements among nitrate producers to restrict the output for a term 
of years, and the disappearance of the friction hitherto existing between 
Chili and Argentina, will no doubt tend towards a revival of trade on the 
West Const and have а beneficial effect on our local, as well as on our 
international traffic. Тһе latter class of traffic has, I am happy to say, 
grown steadily since the opening of the lines between Valparaiso and 
Buenos Aires, in March. 1894 ; and in regard to the working of this line, 
which belongs to the lac:fic and European Telegraph Company, and of 
the connecting cables «f tlie associated companies, І may mention that 
the result of the University Doat Race last March was transmitted from 
London to Valparaiso, a distance of nearly 8,000 miles, in 45 seconds, and 
on to Iquique and Lima a few seconds later.. Such a magnificent result 
was not achieved without preparation, but it serves to show the perfect 
working of our telegraphic system between this country and Chili, and 
Peru. Of course, I do not mean to say that a message in the ordinary 
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course could be sent at that pace, because special arrangements were 
made for it, but we often send messages such as the result of the Boat 
Race and the winner of the Derby—or something of a similar sort— 
really to see what can be done when arrangements are made to carry 
a message right through without hindrance; and when you come to 
think of the different transmissions that the message has over the course 
of the 8,000 miles, T, who know a great deal about it, having been asso- 
ciated with telegraphy for a great many years, consider it almost a marvel, 
Before concluding, I wish to make it very clear to the shareholders that 
the special rebate which relieved them of what would have been a loss of 
£3,140 on last year's working must not be taken to mean that in the 
event of a deficit this year it will be wiped off in a similar way. Our 
normal proportion of the international traffic receipts was fixed at the 
commencenient by the associated companies—that is to say, we all agreed 
temporarily to certain rates when the Pacific and European line was 
opened, because four companies have to participate in the through rate, of 
which this Company is one. It was fully anticipated at the time that 
arrangement was come to that our share of the pool, added to our local 
traffic receipts, would be sufficient at least to pay our working expenses 
aud the debenture coupons, if not to leave a balance over ; but last year's 
working, no doubt due to temporary causes, did not realise these anticipa- 
tions, and under the circumstances, and having regard to the general 
policy which resulted in the formation of the Pacific and European Tele- 
graph Company, and the alliances thereunder, the special rebate in ques- 
tion was allowed to this Company. It must, however, be clearly understood 
that it was only allowed for the year 1895, and that it is quite possible it 
may be declined for the year 1896. However, we can only hope that the 
traffic may increase and that we shall be able of ouraelves to make both 
ends meet. So far, however, the traffic this year remains pretty much 
as it was last year, but when you compare last year's figures with those 
of 1894 it is very satisfactory to fiad that we have an increase of over 
£8,000, aud that we are really getting within measurable distance of 
making both ends meet. I think that is all I have to say, but if any one 
wishes to ask any questions, I shall be happy to answer them if it is in the 
interest of the Company that I should do во. I now move— 

* That the report and accounts for the year ended December 31st, 18995, 
now presen ed, be received and adopted," 

Mr. FREDERICK WALTERS briefly seconded the motion, which was 
at once carried unanimously without discussion. 

The CHAIRMAN proposed the re-election of Mr. Walters to his seat 
at the board. 

Mr. PACE seconded the resolution, and remarked that everything in 
connection with the Company was now in such excellent order that with a 
better exchange and improved trade, the Company would enjoy a certain 
share of prosperity, although, perhaps, not its former prosperity, 

The resolution was carried unanimously, 

Mr. WALTERS, after acknowledging his re-election, proposed the re- 
appointment of Mr. Pender. 

Mr. CLAY seconded the motion, which was carried unanimously. 

The CHAIRMAN, in acknowledging his re-election, stated that there 
were only two Directors of the Company, and he believed that by their 
articles of association two members of the Board had to retire every 
year. His colleague and himself, therefore, had to go out of office 
every year, but it was hardly worth while at the present time to appoint 
another Director, the fees of the third Director going into the coffers of 
the Company. 

The auditor, Mr. John Francis Clarke, having been re-elected, 

Mr. LAMONT proposed a vote of thanks to the Directors for their 
management of the Company's affairs in the past year, and to the Chair- 
man for presiding. He wished that the statement submitted to them had 
been more satisfactory for both Directors and shareholders, and that the 
Chairman could have held out a hope to them of a dividend in the current 
'ear. 

Mr. PACE, in seconding the motion, observed that they had to thauk 
the Directors for their care of the Company's interests, and in having 
succeeded so far in getting the Company “ round the corner." 

The motion was carried unanimously. 

The CHAIRMAN, in reply, said he believed that everything that was 
possible to be done was being done by them. He would be glad if they 
would allow him to include in the vote of thanks the staff both in London 
and abroad. 

Mr. LAMONT: Certainly. 

The CHAIRMAN: Those gentlemen, he was sure, worked a3 hard 
they. possibly could to promote the welfare of the Company. 

The proceedings then terminated. 


i 


as 


West African Telegraph Company (Limited)  : 


The report of the Directors of this Company for the усаг ended 
December lst last will be presented to the meeting of shareholders to 
be held at Winchester House, London, E.C, on ThursJay next, at 
12:15 o'clock. 

The Company's revenue amounted to £74,333. 4e. 9d., against which 
£17,474. 10s. 2d. is charged for ordinary expenses, and £6,298, 1s. 10d. for 
expeuditure relatiug to repairs of cables, &c. After providing for income 
tax, &c., there remains a balance of £49,660. 2e. 2d. From this balance 
£11,522. 17s. 10d. is deducted for interest on debentures, and £12,535. 6s. 8d. 
for sinking fund, and £15,000 has been put to the general reserve fund. 
An interim dividend for the six months ended June 30th last of 2s. per 
share has been paid, and the Directora now recommend a final dividend of 
Ge. per share, making 4 per cent., frea of income tax, for the year ended 
December 31st. £1,760. 5s. 8d. is carried forward. 

Sir Henry C. Mance, C.I.E., offers himself for re-election as Director, na 
do the auditors, Messrs. Deloitte, Dever, Griffiths and Co. 
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Electric Traction Company (Limited). 

The report of the Directora of this Company for the year ended Decem- 
ber 5lst will be presented to the shareholders this day (Friday). 

The allotment of the Company's share capital, the whole of which has 
been subscribed, took place on June 18, 1895. The Deferred shares are 
fully paid, and £2 per share has been paid on the Ordinary shares. On June 
18, 1895, the Company entered into a contract with the Central London 
Railway Company for the acquisition of the necessary land and the con- 
struction and equipment of the railway with all its appurtenances to the 
satisfaction of the railway company's engineers. 
execution of this contract the Directors proceeded with the compulsory 
acquisition of the properties required for the station sites and the generat- 
ivg depot at, Shepherd's Bush, with the result that thus far upwards of 
three-fourths of the total number of claims have been settled or adjudi- 
chted upon. "This work is being pushed forward as quickly as posaible, so 


that possession of station sites may be obtained to enable the work of con- 


struction to be commenced not later than July 1st next. 

The line from Shepherd's Bush to the Bank has been divided into six 
sections, and on February 19th last, a selected number of firms, all of whom 
were approved by the engineers to the railway company, were invited to 


tender for the construction of the tunnels and shafts and incidental work: 


in respect of these six sections. A considerable number of tenders having 
been received, the Directors have entered into the following sub-con- 
tracts :—Shepherd’s Bush to Marble Arch, Mr. J. Price; Marble Arch to 
Post Office, Messrs. Walter Scott and Co.; Post Office to Bank, Mr. 
С.` Talbot. The arrangements with regard to the station at Liverpool- 
street are progressing satisfactorily. The prices at which these sub-con- 
tracts—which cover the principal part of the work of construction—have 
been let, and the cost of acquiring the station sites are fairly in accord with 
the estimate formed as to the cost of the undertaking, and confirm the 
Directors' anticipation that the construotion and equipment of the Central 
London Railway will be carried out witbin the contract price, with a fair 
margin of profit to this Company. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


-ELECTRICAL COPPER COMPANY (LIMITED)— This Company was 
registered on May 22rd, with & capital of £500,000 in 150,000 Preference 
and 350,000 Ordinary shares of 41 each, to acquire certain patents and 
inventions relating to the industrial electrolysis of metals, to acquire any 
other patente, licences, concessions, &c., relating to the manufacture or 
treatment of copper or other metals, or substances, and to use, develop, 
work and deal with the said patents and patent rights. The first subscribers, 
with one share each, are: —H. M. Matheson, C. A. Fould, E. Dumoulin, 
A. McKechnie, R. M. Moir, R. Lorimer aud L. S. Johnson. The first 
Directors are:—H. M. Matheson, A. Fould, W. Jacks, A. McKechnie, 
К. M. Moir and E. Dumoulin. 


MALAGA ELECTRICITY COMPANY (LIMITED).—-This Company was 
registered on May 23rd, with a nominal capital of £57,000 divided into 10, C00 
Ordinary shares of £5 each, and 7,000 Deferred shares of £1 each, to enter 
into an agreement with Messrs. Zulueta and Co. to carry on the business 
of an electric lighting company in all its branches at Malaga (Spain), or 
elsewhere; to construct, lay down and fix all necessary cables, wires, lines, 
accumulators, lamps and works; to generate, accumulate, distribute and 
supply electricity, and to carry on the businees of el«ctricians, mechanical 
engineers, suppliers of electricity for light, heat or motive power purposes, 
manufacturers of aud dealers in electric accumulators, lamps, lamp-posts, 
electric elevators, carbons, steam and other engines, turbines, water-wheels 
&c. The first subscribers are: — J. M. de Zulueta, merchant (1,900 shares), 
A. Fowler, engineer (1,250 shares), Louis Floersheim, merchant (1,000 
shares), F. S. Isaac (1,000 shares), A. Hill, (1,000 shares), T. W. Bernard 
(400 shares), and К. C. Wyatt (100 sbares). The first Directors are Messrs. 
R. C. Wyatt, G. von Chauvin and A. Fowler. 


SIMPLEX ELECTRIC TRAMWAY CONDUIT SYNDICATE (LIMITBD).— 
This Company was registered on May 29th, with a capital of £30,000 divided 
into 5,000 “А” and 25,000 “ B" shares of £1 each, to acquire from Mr. 
James В. Atherton, Rainhill, Lancs., the benefit of a certain invention in 
relation to improvementa in the means of and apparatus for distributing and 
collecting electricity for the propulsion of vehicles, and to carry on the 
business of tramway and railway proprietors, manufacturers of accumu- 
lators, dynamos, trams, locomotives, &c., electricians, electrical engineers, 
electrical contractors and suppliers of electricity. The firat subscribers, 
with one share each, are: — James B. Atherton, manufacturer, T. Snape, 
J.P., A. Adam, J. Atherton, R. Watson, J. Monkhouse, A. Wilkinson 
and R. Sumner. The first Directors are:—E. K. Muspratt, A. Adam, 
Т. Snape and James B. Atherton. 

‘SOUTHERN CROSS EXPLORERS (LIMITED).— This Company was 
registered ou May 28th, with a nominal capital of £60,000 in £1 shares, to 
carry on, amongst other businesses, that of an electric light and power 
supply, telephone or telegraph company in all or any of its branches. 


QUEEN ANNE'S RISIDENTIAL MANSIONS AND HOTEL COMPANY 
(LUMITED).—This Company was registered on May 27th, with a capital of 


£250,000 in 35,000 Preference and 15,000 Ordinary shares of £5 each, to 


acquire amongst other things the business, undertaking and assets of the 
Queen Anne Mansions Electric Light and Heating Company (Limited), 
and to carry on the business of an electrical engineering, electric lighting 
and power supply company in all or any of its branches. The first 
Directors are : —H. Bennett, J. Cator, J. Newmarch, Lord Berkeley Paget, 
E. Rawlings and Col. R. Vivian. 


Immediately after the 


CITY NOTES. 


MEMORANDA. — Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
5144. per oz. (June 4th). Consols (22 per cent.) 115]— 1138 for money, 
1133—1134} for account; 23 per cent. 1064—1064 (June 4th). Stock 
Exchange Settling Days: Consols, July Ist; Stocks and Shares Con- 
tinuation Day, June 10th; Ticket Day, June 11th; Pay Day, June 12th; 
Mining Share Carry-over Days, June 9th and 23rd. 


AKTIENGESELLSOHAFT ELEKTRICITATSWERKE VORMALS О. L. КОМ. 
MER AND CO.—A dividend of 8 per cent. for the past year has been declared 
by this Company. The capital haa been increased from £75,000 to £125,000. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended May 31st were £842, 
against £929 in the corresponding week of 1895, a decrease of £87. The 
total receipts for the half: year amount to се against £20,533 for the 


corresponding period of 1895, an increase of £2.. | 


CROMPTON AND CO. (LIMITED).—Mr. John Trotter has joined the 
Board of Directors of this Company, and has been elected Chairman, ín 
place of Viscount Emlyn, who resigned that position on being elected 
Chairman of the Great Western Railway Company. 


DIRECT SPANISH TELEGRAPH COMPANY (LIMITED)..—The estimated 
traffic receipts of this Company for the month of May are £2,396. 


EASTERN TELEGRAPH COMPANY (LIMITED).—The traffic receipts of 
this Company for the month of May, 1896, amounted to £73,853, against 
£68,582 in the corresponding period last year. . 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED). — The traffic receipts of this Company for the month of 
May, 1896, amounted to £50,256, and to £44,620 in the corresponding 
period of 1895. 


ELECTRIC AND GENERAL INVESTMENT COMPANY (LIMITED),—The 
Directors of this Company have decided, subject to audit, to recommend 
the payment of a further dividend upon the Ordinary shares at the rate of 
50 per cent. per annum for the six months ended May 31st, making, with 
the interim dividend at the rate of 10 per cent. per annum already paid, a 
total dividend of 20 per cent. for the year, and also to recommend a divi- 
dend of £20 on each Founders’ share for the year. The trustees for the 
Founders’ shares reserve fund propose to distribute to the holders of such 
shares a sum of £20 per share for the year out of the proceeds of invest- 
menta sold and dividends received in respect of the Founders' reserve 
fund, making, with the before-mentioned dividend, a total distribution of 
£40 on each Founders’ share. The dividends, &c., are payable on the 19th 
inst. The transfer books and register of members will be closed from the 
bth to the 18th inst. inclusive. s pL | 

ELECTRIC AND POWER SCHEMES IN VICTORIA.—The Hon. Agar 
Wynne, ex-Postmaster-General of Victoria, and Mr. J. A. Dawson (late 
Lecturer on Electrica] Engineering at the Ballarat School of Mines in the 
same Colony) are now in London in connection with a echeme of electric 
lighting and power transmission. It is proposed to consolidate several 
Victorian supply companies into one large concern. Electric lighting is 
well established in the Australian Colonies, and only requires developing. 
The Victorian Government has recently passed an Act to facilitate and 
regulate the supply of electricity, which has considerably strengthened 
the position of companies by granting them concessions extending over a 
term of 25 or 50 years. Thie Act was framed by the Hon. Agar Wynne 
during his term of office, and is the first attempt at legislation on the 
subject in the Colonies. The gentlemen named have, we are informed, 
full powers to act for the companies interested, and may be communicated 
with at the Langham Hotel, Portland. place, W. 

HELIOS ACTIEN- GESELLSCHAFT FUR ELECTRISCHE LICHT UND TELE. 
GRAPHEN-BAU.—At the recent general meeting of this Company it was 
decided to issue £50,000 Four per Cent. Debenture stock, for the purpose 
of acquiring.a fresh site for the erection of new workshops. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended May 3lst amounted to £1,809. The 
amount for the corresponding week last year was £1,146 ; increase, £663. 

QUEEN ANNE'S MANSIONS LIGHTING AND HEATING COMPANY 
(LIMITED).— The trustees to the debenture holders announce that they 
are prepared to pay in cash all interest accrued on the debentures to the 
lst inst., and also one moiety of the principal, and, further, to deliver 
to the debenture-holders Second Debentures of the Queen Anne Residential 
Mansions and Hotel Company (Limited) for the other moiety. 

RUSTON, PROCTOR AND CO. (LIMITED).—The report of the Directors 
of this Company for the year ended March 31st last states that there is a 
gross profit of £45,451 оп the year's trading (including 85,065 brought 
forward), from which £4,411 has been deducted for depreciation of plant 
and machinery, Directors' fees, &c., leaving a net balance of £41,019. After 
paying interest on the £250,000 debentures, and the interim dividend of 
5s. per share, there remains а balance of £24,144, and the Directors now 
propose to pay a dividend of 11s. per share, making, with the interim divi- 
dend, 8 per cent. for the year ; £8,000 goes to the reduction of goodwill 
account. At the annual meeting of the shareholders on Wednesday, the 
report and accounts were agreed to. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED). — This 
Company's traffic receipts for the week ended May 29th, after deducting 17 
per cent of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,590. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated traffic receipts of this Company for the half month ended May 
5186 are £2,818, against £2,620 in the corresponding period of 1895. The 
January receipts (estimated at £5,523) realised £5,624, 
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400 100 6 b. P Mort. Debs., Series B“ 1910 101 108 104 128 5 18 2 E 
$1,177,000 s 7 Western ion 7% 1st Mort. 8 en 110. 115 110 115 6 2 3 | May and November * on 
7300 100 6 Do. брег Cent. Sterling Bonds (red.) 1)2 105 192 105 51511 | March & September i 
TELEPHONES, kW re ass | " 
44,000 5 2 Chili Telephone (fully paid) ....... 11 = Vs дь 
‚850 E 14 Consolidated Telephone Const. & Manufacturing.. | йк ve ji Эс | May and November АХ = 
171,504 1 1/0 | Oriental Telephone and Electric (fully paid) .... , i ve 7 6 6 | Усу owe ; ри 
484,597 b 3,0 | National ..... ETELA AE 7 7 78 7i з 91) | June and December TH 7i 
15,000 10 g Do. 6 per Cent. Cumulative lat Pref. ...... 16 18 16 18 8 6 8 | " н i» as 
,000 10 6 Do. 6% Cumulative 2nd Pref. (fully paid).. 163 " 16} 17% T» 4 " " б 
119,284 6 6 Do. 6% Non-Cumulative 3rd Pref. .......... 68 6 6 63 812 9 | к= РЕ 
1,100,000 | Stock 337 Do.  Debenture Stock, 3}% ed.) .. e 107 110 8 4 6 January and July .. 108} 1071 
58,000 5 3/0 | United мук: Pelle... рр арузро АРИ у 3} 3 4 — " " — 
£146,783 | Stock 5% Do. ö per Cent. Debenture Stock (red. Yes epit 104 100 105 417 1 " " 4 a 
ELECTRICITY SUPPLY COMPANIES. 
40,000 £10 10/0 | City of London Electric Lighting (fully mo Ne 14) 153 114 15} 3 4 6 A 15} 15 
40,000 10 6/0 o. 6% Cumulative Pref. ( any paid 165 17 164 17 810 7 — 4 a 
£100,000 | Stock 5% |* Do. 5% Debenture Stock (red.) ..... concent) APA. MES 134 188 x June and December Ет B3 
19,900 £5 * Electricity Supply Co. for Spain. . T E es - * et 
,000 30 | Charing Cross & Strand Bioctrisity Supply Corp. . 81 8} 81 81 Dy = 8} э: 
£57,400 | £100 5% Do. 5 per Cent, Debentures, 1900 ............ - T i «i as & 
22,176 £8 * County of London & Brush Prov. Ord. ne paid). 8) 9} 8 9 Э: M ob » 
£10,000 | £10 3/0 Do. Pref. (fally paid) ............ 194 133 124 134 4 811 | - 15] 13 
15000 | 25 m Kensington & nie vepridge Ei. Light (fully id), Я E a 2 уч n 
’ ee ens п nig ge g y pa - =. es - - PT L 
10,000 £5 6% Do. Ist Pref. Cumulative (шу paid)... pe v. y January and July .. sip es 
45,000 £5 8/0 | Liverpool Electric Supply (fully paid) me — —. 8 8] 8 84 310 7 - da - 
111,000 Б : London Electric Supp pply P М í — T "w 
49,900 £10 5 Metropolitan 3 upply (fully paid) .. A 14 15 13} 11% 15 2 - 143 14} 
£150,000 | Stock 437 Do. 447 Debss.. 120 123 120 193 814 5 June and December n" - 
6,452 £10 4,0 Notting Hill — ein el eee 4 9 9 93 e T T 
— ee тә Rand Electric MEN VATI ER ха # ) prem 8 4 prem ыз * e 
19,980 £5 53 | St. James and Pall Mall... . 10} 1 101 114 ii 10} es 
,000 £5 77 Do. 7 per Cent. Preference.. 1 10 11 10 11 BB: 7 a 104 de 
59,900 5 4/6 Westminster Electric Supply (tally paid) . Sead vin 9 10 9) 10 3 10 0 - 91 vi 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 8 1/6 | Brush Electrical Engineering IR Ax dac ar MEM Sul là 18 1 18 5 3 8 — te ч 
‚000 2 6% Do. 6 per Cent. Pref. Non-Cumulative ...... 1} 11 S. 4 41 на ч T 
£125,000 | Stock | 447 Do. 44 per Cent. Dabentures .... Hi 114 li 1M 319 9 | March & September Ж A 
„ 5 3/0 Crompton and Co., 7 per Cent. Cumulative Pre’ .. 2 24 2 24 es | Jannary and July ee T 
89,261 1/6 Edison and Swan United (“A Swan) (£3 paid) .. 1 1} 1i 1$ 8:011 | February & August I 
£100,000 | Stock 417 Do. 437 Mortgage Debenture Stock .. ...| 104 107 104 107 4 5 9 | January and July .. — 
220,000 £5 Electric and General Invest. Ordinary (£1 paid) .. ae 22 * ж 
110,000 2 à Electric бойын C 13 18 1 1} »$ ы 1% - 
12,845 2 2/9? Do. 7 per Cent. Cumulative Pref. 8 28 8 3 418 4 | Sep'embe? ........ 44 os 
91,195 2 10/0 Elmore's Patent Copper Depositin g É 1 1 85 us а ie 
25,000 5 Fowler-Waring Cables (fully paid) .......... Me Р 34 52 i pa * 
‚000 10 15 India Rubber, Gutta Percha, &c., Works ...... 23 24 2: 94 13 4 | February & August 234 23 
£200,000 100 44% |" Do. 43 per Cent. Debentures, 1898 .......... P 105 X7 * March & September 2 - 
15,995 £10 os International Okonite Ordinar gg TA — .4 * — - 
16,000 £10 ч Do. 8 per Cent. Preference.................. T ~ | December and June as — 
,000 £5 В Manchester Edison-Swan ' A“ i 103. рау: 1 EA ч =a 
87,350 12 24/0 Telegraph Construction and Maintenance .. A 88 41 38 41 4 710 | March and July... 40 8) 
£150,000 100 6% |* Do. брег Cent. Вопіз................-... 102 10 104 107 415 8 | January and July M e 
87,514 £5 2 Woodhouse and Rawson 8 (23 158. pald) 8 * 3 e 
41,093 £5 x Do. Preference (fully paid).................- | js a bé d a 
£100,000 10 10,0 | W. T. Henley's Telegraph \ teks Ordinary........ 16 17 16 17 3 8 7 | March & Septem»er 163 16] 
430,00 10 7i Do. 7 per Cent. Preference ................ | 17 18 17 18 817 9 | es 171 .. 
£50,000 | Stock | 44% Do. 444 Mortgaze Debentare Stock... 109 114 109 114 819 9 | February & August è 
RAILWAYS ano TRAMWAYS. | 
£630,000 | Stock 117 City and South London Railway Соп. Ordy. ...... 42 44 42 44 21610 | Janaary and Jaly., 55 T 
10 A Do. 57 Perpetual Preference .„.„............ 15 153 15 173 8: 4 6 | #5 144 ee 
£10,171 | Stock 4% Do. 4% Perpetual Debenture — — =e =s se «e». 135 137 135 187 218 6 | May and November m а^ 
500 £10 3} Liverpool Overhead Railway .................. 144 и} 11 Wu 2 3 8. | = = = 
10,000 10 Dé. bY РМ: ыссы eire ч à 17 17} aW | 21610 | AM p 2 
135,000 Stock 4 Du c | 144 пв 1144 116 8 10 10 January and July _ = ve 


In calculating the yield on this security alluwance has been made for accrued interest but not for redemption, 
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THE 


UNIVERSAL STEAM ENGINE 


(RAWORTEVS PATENT). 


In consequence of the large and increasing demand 
which has sprung up for this Engine since its introduction 
to the public (see Engineering of 28th Feb., 1896), the 
Directors of the BRUSH ELECTRICAL ENGINEERING 
COMPANY have authorised a large EXTENSION of their 
WORKS. Building operations have commenced and will 
be completed in August in time to cope with the Autumn 
trade. 


UNDERGROUND MAINS. 


CALLENDER S BITUMEN TELEGRAPH & WATERPROOF COMPANY, Ltd 


MANUFACTURERS OF 


ELECTRIC LIGHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors. Ironfounders and Coppersmiths. Makers of Lead Tube and Pipes. Bitumen Refiners 


Head Office: 90, CANNON STREET, LONDON, E.C. | 
Telephone No. 15138. Telegraph Address: CALLENDER LONDON." 
Faoctory—ERITE MARSHES, KENT. 
LIVER POOL—Oldham Place, Renshaw Street. BIRMINGHAM—5S8, Water Street. 
NOTTINGHAM—Hing John's Chambers, Bridlesmith Gate. GLASGOW Great Western Road, Kelvinside. 
Also Contractors for underground Mains at ABERDEEN, UUOATBBIDOS EDIT? LANCASTER, HUDDERSFIELD, SHEFFIELD, HULL, OXFORD HAN LEY, 
C. eg с. 
троа to пазене the laying of Underground Mains, including all excavation and reinstatement of paving, building boxes 
feeder points, or transformer chambers, ere 8035 and all other accessories required for the complete equipment of the distribution network of a Centra 
Station, for either HIGH or LOW TENSION with CONTI TIN 10 US or ALTERNATING CURRENTS — 
1. With Vulcanised Bitumen Cables laid solid in Bitumen. | 
3. Or Drawn into CALLENDER-WEBBER ог CALLENDER-RAWORTH Conduits, or into Pipes. 
8. With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in the earth. 


The CALLENDER COMPANY is p 


Price 1s., post freels.3d. Annual Subscription, 12s. Gd. post free, abroad 14s. 


“THE ENGINEERING MAGAZINE:” 


Ан American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 
Subjects by leading writers. 
CONTENTS OF THE JUNE ISSUE (No. 3, Vol. XI.). 
THE FRUITS OF FRAUDULENT RAILROAD MANAGEMENT--J, Selwin Tait. THES MA IDE SHOP I EVA i A Topla, ter, j 
N F FACIS ABOUT THE NICARAGUA CANAL—Charles B. Gol CTRIC VERSUS THE HYDRAULIC ELEVAIUR—W. Baxter, jun. 
THE ABSENTES 5 : Charles B. Golng. | BANK REVETMENT OF THE MISSISSIPPI RIVER--II. St. I. Coppie, 
. RELATION OF ELECTRICAL TO MECHANICAL ENGINEERING Elias E. Ries. 
MINOR MINERAL PRODUCTS OF THE UNITED STATES. II. S David T. Day. 
THE DOMESTIC ARCHITECTURE OF WASHINGTON CIIY-Glcnn Brown. QUACKERY IN ENGINEERING EDUCATION. L—E. Н, Williams, jun, . 11.— 
RECENT IMPROVEMENTS IN зон MILLING—H. М. Chance. D. C. Jackson. III. - H. K. Landis. IV. - George L. Hoxle. 


Each issue of the Magazine also contains— 
A Complete index of the Contents of the World’s Technical Press. 


Tas ENGINEERING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post'free on request. 


А Speolmen Back Number will be forwarded on reoeipt of Gd. to defray postage, Ko. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN" PRINTING & PUBLISHING CO., Ltd, 


SALISBURY COURT, FLEET STREET, LONDON, E.C. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
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CABLE COMMUNICATIONS . — b CEDENS LE 
WORLD., M cà 
: RY 
тиш MEM 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 


AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 


DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to ора Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „„ 

l Telegrams should be sent from the Company’s Stations— 

LONDON—1I, OLD BROAD STREET, k. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 

STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREICN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. | 
MANOHESTER—20, Brown Street. LIVERPOOL-—K13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT ‘SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, пасов Smyrna, Chio at dig адга Rettimo, Canea, Sitia 
Rhodes, Trieste, Corfu, Zante, Patras, vonnia m “Greek Tdanda ^ Santa ura, Tinos, Andros, Zea, and 
e Gree 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


сс 
аатор азаны “NT A H. ASTHRN rn: Hen 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary. 
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TELE TONI No. 15,077 TELEGRAMS: "INDICES LONDON." 


-WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1860), ` 


Electrical Auctioneers, Valuers, i 


AND ARBITRATORS. d 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUOCTION,. &c. 
TO ELECTRICIANS, ENGINEERS, BROKERS, &c. 
AND IMMISCH ELECTRIC WORKS, 


ACME 
FERDINAND STREET, CHALK FARM, LONDOY, N.W. 


Messrs. PERCY HUDDLESTON & СО. 


WILL SELL BY PUBLIC AUCTION, 
Om TUESDAY, JUNE 16, 
At TEN for ELEVEN o'clock precisely, the 


ENTIRE CONTENTS OF THE ABOVE WORKS. 


Comprising :.25-H.P. SEMI-PORTABLE UNDERTYPE ENGINE, by Robey and Co. 
10-H.P. LOCO. BUILER, by Marshall, Sons and Co. 20-H.P. HIGH SPEED ENGINE, 
by Belliss and Co.. Twenty Screw-Cutting and other Lathes, from 4 to 2910. centres. 
Boring, Drilling, Planing, Slotting, Sawing,’ Milling, lunching and fhaping 
Machines, 7-ton Overhead Crane, Gg ugs, Stocks and Dies, Lathe and other tools, 
Belting, Shafting, Pulleys, &. CONTENTS OF BRASS. FOUNDRY. Also the 
VALUABLE EL CTRICAL PLANT, com ting Dynamos, Motors, Volt and 
Ammeters, Galvanometers, Wheatstone Bridges, Meters, Resistances, Switches, 15 
miles «f V ulcanised Cable, Telephones, Cast Iron Poles, Sts ys. Standards, Insulators, 
се " ae the OFFICE FURNITURE, iucluding two Safes, Typewriter, Desk, 
‘ables, &c. 

On view day precede and morning of Sale. 
may be obtained from the Auctioneers, PERCY HUDDLESTON & CO., 72, Finsbury 
ее! ON DON, R. C.; 20, Chapel Works, LIVERPOOL; and 47, Grand Parade, 

"0 » | 


1896, 


TENDERS INVITED. 


CITY OF LEEDS. . ! 


TO ELECTBICAL ENGINEERS, CONTRACTORS AND OTHERS :— 


The COUNCIL require TENDERS for an ELECTRICAL INSTALLATION sufficient 
for the working by the overhead system of haulage, a double track of Tramway 
seven miles long. The work will be divided into the following Contracts :— 


1. POLES for supporting Trolley Wire. 

2. UNDERGROUND CONDUITS and CONDUCTOR3. 
3. TROLLEY WIRE and attachments. 

4. MOTOR CARS. 

5. ACCUMULATORS and SWITCHES. 

6. STEAM ENGINES 

7. DYNAMOS3, SWITCHBOARDS and ACCESSORIES. 


Tenders endorsed with the number of the contract must be sent in, addressed to 
the Town Clerk, Town Hall, Leeds, not later than JUNE 22nd next. . 
Particulars, plans and forms of Tender may be had (on payment of a deposit of 
£2 2s. for each contract, which will be 1eturned on receipt of a boná fide lender) 
from the City Engineer, Municipal диши. Leeds. or from 
Dr. JOHN HOPKINSON, F.R.8., | ; 
; 5, Victoria-street, Westminster, S. W. 


MHE CORPORATION OF CARDIFF are prepared to 
recelve TENDERS for the CONSTRUCTION, SUPPLY, DELIVERY and 
FIXING of an EVAPORATIVE CONDENSER and CONCENTRIC CABLES. 
Specifications may be obtained o1 application to Mr. W. Harpur, M.I.C.E., 
B rough Engin er, Town Hall, Cardiff, on and after Thursday, June lith. 
Sealed Tenders, a dressed to me, and endorsed“ Tenders for Electricity Works," 
must be left at my office, on or before Thursday, June 25th. 

A fee of one guinea will be charged for a copy of either of the specifications, which 
will be refunded on the return of the specification, accompanied by а bona fide 
ter der. The lowest or any tender will not e be accepted. 

y Order, 
J. L. WHEATLEY, Town C'erk. 


Town Hall, Cardiff, May, 1596. 


Á. ЕЕ 
A COLONIAL FIRM with OFFICES and WAREHOUSES 


in NEW ZEALAND and AGENCIES thoughout AUSTRALASIA, із open to 
REPRESENT a few good ENGLISH and CONTINENTAL HOUSES in ELECTRICAL 
MACHINERY and SUPPLIES (Mining Machinery preferred). 


TRAVELLERS CONSTANTLY AT WORK. 
(Sole Agencies only ассеріе1.) 


HADLEY & CO., Auckland, New Zealand. 


BRITISH ELECTRIC TRACTION (PIONEER) co, 


LIMITED. 
1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G. C.. G., С.В. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 
the requirements of each locality. 


Address communications 


Address : 


E. GARCKE, Managing Director 
TO EMPLOYERS, COMPANY DIRECTORS, &c. 


‘THE LAW GUARANTEE & TRUST SOCIETY 


LIMITED, 


2 GUARANTEES FIDELITY. 
Bend for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &c. 
MORTGAGE, DEBENTUBE, LICENSES AND CONTINGENCY INSURANCE, 


Head Office: 49, CHANCERY LANE, LONDON, W.C. 


Admission by Catalogue опу, which | 


oi el m ans — 


vat STANLE Y Каз Wetten 


5 Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Pricer . 
| | — PRICE LIST POST: FREE. —— | 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Telegrams, '' Turnstile London." Telephone, 65188. 
THE CITY OF LONDON ELECTRIC LIGHTING 
ШЕ COMPANY (Limited). 
NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER of Holders 
of Debenture Stock will be CLO3BD from the 2ith to the 30th June, 1896, inclusive ; 
and thet the Transfer Books and Register of Holders of Preference Shares will be 
CLOSED from the S0th June to the Mth July, 1896, inclusive, for the j rep ratlon 
of interest and interim dividend warrant». ; 
By ovder, 
J. CECIL BULU, Manager and S. cretary. 
1 and 2, Great Wincheater-strcet, London, E. C., 
llth June, 1896. 


HE EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


The “HARE REGISTER of thie Company will be CLOSED from the 7th to the 
l4th JULY next, both days inc:usive. | 


з Gold Medals. 


By order, 

. ; F. E. HESSE Secretary. 

Winckester House, Old Broad.street, 
London, E.C., 5th June, 1896. 


RAZILIAN SUBMARINE TELEGRAPH COMPANY 
Limited). 
NOTICE is Hereby Given, tl at us TRANSFER BOOKS of thís Company will be 


. CLOSED from WEDNESDAY, 17th, to TUESDAY, 28rd June, both days inclusive, 


preparatory to paying an interim dividend of 3s. per share, or at the rate of 6 per 
cent. per annum, free of income tax, for the quarter ended March 31st, 1896, and 
payable on the 24th June. 

By order. 


А RICHARD COLLETT, Secretary. 
Winchester House, Old Broed-street, 
London. E.C., June loch, 1896. 


APPOINTMENT VACANT. 
BOROUGH OF SOUTH 


ASSISTANT ELECTRICAL ENGINEER. 


The Electric Lightirg Committee invite APPLICATIONS for the post of 
ASSISTANT and DRAUGHTEMAN to the Borough Electrical Engineer, at a salary 
of £100 perannum. - 

Candidates must have had training in mechanical and electrical engineering and 
be competent draughtsmen. . 

Preference will be given to cendicates who have had experience in a high-tension 
alternaiing station. 

The person appointed will be rcquired to devote the whole of his time to the 
service of the Corporation. 

Applications, with copies of not more than three testimonals, to be delivered under 
cover, endorsed Assistant Engineer,” at the office of the undersigned not later 
than 10 a.m. on Thureday, 25th June, 1896. Renta 

y order, 


. J. MOORE HAYTON, Town Clerk. 
Court Buildings, South Shields, June 9, 1800. 


SITUATIONS VACANT AND WANTED. 
TELEGRAPH INSTRUMENT MAKERS.—FOREMAN 


- WANTED to take charge of repaiis department in a large factory. Must be 

a first-class mechanic, well up in mod: rn methods of economically manufacturing 

and repsiring all kinds of telegraph and telephone apparatus, а good organiser, 

and have had previous experience ina tim lar pos tiun.—Address in c. nfidence, 
iving full details of past experience. sge, and salary expected, to No. 2,220, 
lectrician Office, Salisbury-court, Fleet-street. London, Е.С. 


—— — 


ANUFACTURER of good Incandescent Lamp requires 


AGENTS in all impoitant towns in the United Klogdom.— Apply by letter 
to LAMPS," care of Electrical [Ib viei, 22, Paternoster-row, London. 


ECRETARY WANTED, for Limited Company, with 


gereral «lectrical knowledge. Salary commencing £200. Must invest £250. 


(OUN TY SHIELDS. 


— 


` Div idend guaranteed.— Apply, 2224, Electrician Office, Fatisbury-court, Flcet-street. 


WO DRAUGHTSMEN WANTED for Electrical Work ; 


a knowledge of gas and oil engines detirable.— Apply, WORKS MANAGER, New 
and Mayne, Woking. 


ANTED an IMPROVER fer the Killarney Electric 
Lighting Station, Killarney, Ireland. Wages £1 per week.—Apply, stating 
expsrience and enclosing copies of testimonials. 


EAGINECK with capital aud some experience, wants open- 
ing with view to active share or PARTNERSHIP — Apply by letter only. 
“В. B.“, €0, Vicforia-street, S. W. 


PRACTICAL MECHANICAL ENGINEER secks EMPLOY- 
MENT. Twenty-five ycars experience with locos.. winding, stationary, and 
portable engines, electric light and rock-boring plants, &c.— OLIVER, Cross-street, 
Karlestown, Lancs. A | = 
LECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, frce of charge, to the best men now at liberty. 
. Address, СПАЗ. RICHARDSON and CO., Engineers Bureau 842, Strand, 
London. W.C | 


ARTNERSHIPS.—ELECTRICAL ENGINEERS апа 


others WANTING PARTNERS, or апр to SELL, сап be introduced to 
Clients with Capital; and GENTLEMEN Seeking Investments can obtain personally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed.— Address, CHAS. RICHARDSON and CO., 842, Strand, London, W.C. 


C 
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WANTED, and FOR SALE. 
LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platinum sold 


TO CYCLE, MOTOR CAR, ELECTRIC COMPANIES 
AND OTHERS. 

FOR SALE, CASTLE IRON AND STEEL WORKS, Hadley, Wellington, Salop. 
Rolling mills for iroa, rods, hoops, wire; large shops and buildings ; £10,000 worth 
plant, cost £100,000; L. and N. W. sidings into works; canal basin; cheap coal; 
splendid works and site for above companies. —B. P. BLOCKLEY, Bloxwich, Staffs. 


A CUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, Е.С. (Telephone No. 65,269.) 


TO LET, Spacious and Commodious PREMISES, suitable 
for the Manufacture of Cycles and Horseless Carriages, or for extensive Engi- 
neering Works. The premises are sitnate at Pennar, near Pembroke Duck, and com- 
prise Jarge and substantial buildings, with a іх autifal water frontage, and were 
formerly used as shipbuilding and engineering works. The owner is prepared to let 
these premises оп most advantageous terms, and the available space is practically 
unlimited.— For full particulars apply to THE AGENT, Bush Estate, Pembroke. 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


24&4,Penywrern Road, EARLS COURT, S. v. 


— — 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 
Senior Instructor: C. CAPI TO, M. I. E. E., M. I. M. E. 
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EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
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HANDY GUIDE TO PATENT LAW 
AND PRACTICE. 


By б. F. EMERY, LL.M., of the Inner Temple, Barrister-at-Law. 


| “The learned author of this volume has compressed within the limits of some 
| 300 pages all the law and procedure relating to patents, commendable alike from 
the point of view of typography and arrangemeat. - Electrician. 4 
Mr. б. Е. Emery, of the Inner Temple, is already favourably known as the 
author of concise legal textbooks. The book is well conceived and carefully 
executed.” — Manchester Guardian. 
It is clearly and concisely written and seems to contain all information that is 
of practical value as to obtaining a patent," — Law Times. 
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The Author has given a detailed technical summary of modern practice in Manufacturing, Laying, Testing and Repairiag a Submarine Telegraph Cable. The testing 
section and details of boardship practice have been prepared with the «bject and hope of helping men in the cable services who are looking further into these branches. In 
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Tue statement that has gone the round of the daily papers, 
to the effect that electric traction trials took place on the 
Inner Circle after hours on Monday and Tuesday night is 
correct, with this exception—there was nothing electric about 
the traction. 
accurately the starting effort, average power, average speed, 
&c., &c., of a locomotive attached to a fully-loaded Metro- 
politan train. The data thus obtained will certainly be made 
use of in connection with electric traction schemes, but that 
is the only connection the trials had with electricity. 

Bur a very small proportion of the comparatively few 
electrical exhibits at the Royal Society's conrersazione, last 
Wednesday, were on show for the first time. RÖNTGEN 
ray apparatus was again very much to the fore, an inter- 
esting series of experiments in this evergreen subject having 
been exhibited by Prof. SirvaNus who also 
showed Esert’s method of exciting luminescence in a 
vacuum tube by means of high-frequency discharges. 
Messrs. Siemens, Bros. anp Co. showed a collection of 
historically interesting vacuum tube apparatus. Many of 
the specimens, however, including the 1751 vacuum tube of 
Dr. Watson, were shown only in facsimile. Among the 
entirely novel exhibits we noticed a set of apparatus for the 
magnetic testing of bar and sheet iron, shown by Prof. 
Ayrton and Mr. Marner. Although this apparatus, we 
believe, has never before been shown in public, it has for 
some time past been used in the laboratories of the Central 
Institution, and mention of it was made by Prof. Ayrton 
at the meeting of the Institu ion of Electrical Engineers, 
when Prof. Ewine described his hysteresis meter. 


rr уны 


THOMPSON, 


Tue method adopted in using this testing set consists in 
placing the test bar, or test bundle if sheets are being proved, 
ав a yoke in the field magnets of a little two-pole dynamo. 
Coils are placed on the test piece, the winding being so 
adjusted that ten times the magnetising current gives the 
value of H, this current being passed through an ammeter in 
the exciting circuit. The armature of the little dynamo is 
run at a steady speed of 1,150 revolutions per minute, as 
indicated by & speed indicator coupled to the spindle; and 
the E.M.F. generated is-indicated by a high resistance or 
electrostatic voltmeter placed across the brushes. When the 


Experiments were merely made to ascertain | 


voltmeter reading is multiplied by 10,000, the product is the 
value of B in the test piece. A rheostat in the exciting cir- 
cuit enables a succession of conditions to be produced, and 
the fact that all the magnitudes are read as steady deflections 
makes the method very handy and convenient. 

Near by Prof. Ayrton and Mr. Marser’s exhibit Mr. J. 
Frith showed the apparatus which he had used in con- 
nection with his measurements of the resistance of the 
electric arc. The apparatus was in action, and very 
‘prettily showed the curious difference between the behaviour 
of a solid and a cored carbon are, in respect of the phase 
relation of current and impressed potential difference. It 
may be of interest to those of our readers who were not 
privileged to attend the Royal Society's conversazione to know 
that the Lords of the Committee of Council on Education have 
‘arranged that most of the exhibits shall be shown to the public 
for a fortnight, in the western galleries of the Science Museum 
at South Kensington. 


TRE ordinary Friday Evening Discourses at the Royal Insti- 
tution concluded last week with àn address of unusual interest 
on Electric and Magnetic Research at Low Temperatures.” 
Not only were Dr. FrLEwixo's experiments so arranged as to 
be visible to all whom they might concern, but the lecturer 
spared no pains to make their purport plain to his audience. 
As we hope to publish Dr. FLEMING's discourse in full at an 
early date, we will only allude now to a few of the many 
striking experiments and interesting points. 


— — 


By means of a huge slide-wire bridge the great increase 
which takes place in the conductivity of pure metals when 
cooled to the temperature of liquid air was very prettily shown. 
An iron coil was balanced against a copper coil at the tem- 
perature of the room (an unpleasantly high one, we may remark 
in passing, notwithstanding the large quantities of liquid 
air which were being ladled about); the iron coil was then 
immersed in liquid air, and not until the slider had been 
moved to nearly the other end of the bar was the balance 
restored : a& — 197deg. the iron was a 90 per cent. better con- 
ductor than the copper. Did our electric supply companies but 
know the secret of maintaining their mains at this refroshing 
temperature, the public might possibly have to place a limit 
on their dividends. Of course, as the lecturer tantalisingly 
pointed out, could wé keep our wires at absolute zero the finest 
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metallic filament might serve the purposes of the largest 
undertaking. At the same time, there would appear to be 
eertain drawbacks to this happy state of things, since the 
elcctromagnetic screening power of pure metals increases pari 
pasa with their conductivity. Тһе augmentation in the 
screening power of a very thin aluminium sheet, which is 
brought about by low temperature, was well shown by placing 
а glow lamp in tlie secondary of a small transformer. At 
the temperature of the room the sheet, when interposed 
between primary and secondary, had but little effect; after 
immersion in liquid air its interposition immediately dimmed 
the light. 

Low-TEMPERATURE research does not, however, result merely 
in the discovery of extraordinary peculiarities, such as the 
varied magnetic states of nickel-iron alloys and manganese 
steel, but we have in liquid air a splendid piece of physical 
apparatus. Let us take, for instance, the quaintly abnormal 
behaviour of bismuth. Chemically prepared with all possible 
care, the resistance curve of pure (?) bismuth exhibits a 
minimum point at —80deg. The electrolytically-prepared sub- 
stance, on the other hand, behaves in a perfectly normal 
manner, and its resistanc line, like that of any other self- 
respecting metal, tends towards zero at the absolute zero ot 
temperature. It is evident that we have here a method of 
detecting impurities rivalling the spectroscope in sensitiveness. 


Dr. F'LEMING, at the conclusion of his discourse, hazarded 
an hypothesis, but we cordially concur in his dictum “that a 
much more important duty at the present time is the collec- 
tion of facts and the completion of accurate quantitative 
measurements." England has now a long lead in the 
matter of low-temperature iesearch, and we trust that both 
the men and the money will be forthcoming to enable this 
lead to be maintained. Science, it is true, knows no 
geographical boundaries, but many of those who devote 
their lives to scientific research still retain a remnant of 
an ancient superstition known as patriotism, and would 
like in this matter to see England first—and the rest 


nowhere. 
[mad 


Tue first meeting of the Municipal Electrical Association 
was a distinct success. Representatives of the Board of 
Trade attended and took part in the debates, and everyone 
else who had the remotest claim to be listened to was urged 
to do likewise. So catholic, indeed, was the spirit prevailing 
that one almost expected to hear the Presient call upon any 
stray representative of the gas interest who might, perchance, 
be present to say what he could in his own defence or—for 
ever after hold his peace. By way of reaction, possibly, 
against the long-drawn-out agony of the proceedings of more 
elderly institutions, the Papers, and, with few exceptions, 
the remarks of the speakers, were distinguished by extreme 
brevity, not to say extreme haste. The defect, however, is 
one that time will cure; the Municipal Electrical Association, 
we doubt not, will soon acquire the leisurely dignity of age. 

Тнк debates on Wednesday morning centred around two 
burning questions; the high voltage lamp and the control of 


the consumer’s wiring by the electrical undertaker. Th? 
same sharp divergence of opinion as to the merits and 
demerits of the 200-volt lamp displayed itself in the theatre 
of the Royal United Service Institution, as was recently the 
case at 25, Great George-street. The evidence of the few 
central-station engineers who have had actual experience of 
200-volt lamps was uniformly favourable, and the prognosti- 
cations of those who have not as yet taken the plunge were as 
uniformly unfavourable. There are not at present sufficient 
data to warrant dogmatic generalisation. The discussion, 
therefore, was mainly of use in showing that the central- 
station engineer із not going to be ''rushed"' into this new 
movement, that he fully realises, to quote Mr. SrEAnN's words, 
** the high-volt lamp movement would be self-condemned unless 
an 8 c.p. lamp is forthcoming,” and that he has not lost sight 
of the consumer's point of view. 


— 

Mr. С. Н. WonpiNGHaw's Paper on “ The Control by 
Municipal Authorities of Consuming Devices and Ше Wiring 
connecting them to the Mains " gave rise to a very instructivo 
debate. There was a marked consensus of opinion that on 
no account should municipalities undertake house-wiring 
themselves. On the other hand, there was an equally marked 
expression of opinion in favour of uniform stringent rules to 
be relentlessly enforced. Well, for our own part, we must 
confess to a disbelief in the efficacy of stringent rules, and іп. 
the policy of enforcing them with a high hand. There was 
sound common sense and no little knowledge of human 
nature in Mr. Raworru’s appeal to municipal engineers. Let 
them, he said, by all means draw up a uniform code of rules, 
and make them as stringent as they please, within reason ; 
but instead of irritating and alarming the consumer by 
insisting on a rigid adherence, let them present each intending 
user of current with a nicely got-up copy of the rules, and 
gently hint that he would do well to bind the wiring con- 
tractor to act up to them. Let the energetic engineers, who, 
at the late Westminster Conference rightly struggled to be 
free, do as they would be done by. Time and enlightened 
self-int-rest will eliminate jerry-wiring in due course, and as 
far as may be. 


Ox Thursday Mr. Anrnun Wnionr's Paper on “ Тһе Cost 
of Electricity Supply " was discussed with so much vigour 
that it appeared at first as if no energy were left to discuss 
Mr. J. A. JecxkeLL’s Paper on “ Cable Specifications and 
Tests." Mr. ALEXANDER SIEMENS, however, in the course of 
a long and interesting speech, touched upon so many gore 
points that before the debate terminated Mr. М№зветт, Mr. 
Sruart Russet, and Mr. CarrENDER, as representing sellers 
of cables, and Mr. Crompton and Mr. Rawortu, as represent- 
ing buyers, had taken part in it. The speeches were all of a 
thoroughly practical character, and will repay perusal. A 
Paper left over from the previous day was then submitted to. 
ihe happy despatch, and two more Papers were promised for 
ihe afternoon.. Certainly a little more deliberation in the 
proceedings of the Municipal Electrieal Association would not 
be amiss; they resembled in many respects the breathless. 
haste of a meal snatched at a railway station by a traveller in 
the Scotch express. 
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As will be seen in another column, it is announced that 
Messrs. WILLAxNS and Rosinson (Limiten) intend to petition 
for the extension of one of the master patents embodied in 
their wellknown steam engine. This patent principally 
relates to the use of the air cushion or elastic buffer, which 
does duty in place of compression and pre admission of steam 
during the later part of the return stroke. Upon the use 
of this cushion the successful working of the single-acting 
engine invented by Messrs. WILLAxSs and Rokixso largely 
depends, and it may be said to constitute one of its vital parts. 
In itself the idea роззеѕзез all that unusual merit“ without 
which no invention can have its letters patent extended 
beyond the ordinary natural period. The days of the years 
of a patent are 14 years, and if by reason of “ unusual 
mer:t’’ they are to gain another seven years it must also 
be shown that ‘inadequate remuneration" has resulted 
during the normal life. Moreover, it must be shown that 
inadequacy of reward for his Jabours has been no fault of the 
patentee. Much will turn upon the limit which is placed 
upon the adjective adequate. А priceless invention can never 
be adequately rewarded, even though by its aid the patentee 
should rival Cresus. Again, 16 may be argued in this parti- 
cular instance that though through the electric lighting industry 
the Willans engine has done well, it might have done very 
much better and have reaped a more adequate reward had the 
electric traction boom commenced some 10 or 14 years 
ago, instead of to-day. In view of the well-deserved prosperity 
of Wn.LANSs and Ковічѕох (Limirep) the arguments brought 
forward to prove the inadequacy of the financial return upon 
Patent No. 4,901 of 1882 will be of unusual interest to 


inventors. 
— — 


Concratunations were the order of the day at the thirty- 
third annual general meeting of the Incorporated Gas Institute 
recently held in the rooms of the Society of Arts. Mr. W. R. 
Cuester, in the course of his Presidential Address, spoke 
jubilantly of the prospects of the gas industry, and informed 
his audience that the electric light was being left far behind 
in the race for public favour as an illuminant, and was for 
many years to come likely to en, o/ the equivocal title of ** the 
light of the future," and this title no gas engineer would 
grudge it. The figures presented by Mr. Cuesrer in support 
of this view do not quite bear out his statement, but this is a 
mere detail. Gas engineers had, the speaker said, grown 
accustomed to startling sensations in connection with the 
electric light in times past; but the worst development” 
was in these days hardly likely to cause the purveyors of gas 
any serious alarm. Тһе mecting reflected the optimism of 


its Chairman. 
0 9—9————————— 


Royal Society. — Among the Papers down for reading at the 
Royal Society yesterday was a Paper by Dr. J. A. Fleming, 
F.R.S., and Prof. J. Dewar, F.R.S., on the “ Magnetic Perme- 
ability and Hysteresis of Iron at Low Temperatures.” 


Cable Interruptions. Date of Interruption. 


Puerto Plata— Martinique ........ ............... Dec. 19, 1895. 
Ceara—Maranham ................................. April 23, 1896, 
Monte Alegre—Santarem ........................ May 5, 1896. 
Cadiz Тепе ё: aci e era ERA June 6, 1896. 


Pacific Cable Conference.—The first meeting of the Com- 
mittee of the Imperial, Canadian and Australian delegates 


appointed to consider the scheme for the establishment of a 
direct cable communication between England and Australia 
through the dominion of Canada, was held last weck at the 
Colonial Office. The Committee have decided that the 
meetings shall be absolutely private, and that no communica- 
tions shall be made to the Press as to the proceedings. 


Institution of Electrical Engineers.—The Honorary Solicitor 
of the Institution considers that, inasmuch as the form in which 
the resolutions amending the Artic'es of Association passed at 
the special general meeting, held on the 29th u't., was not 
precisely in accordance with the notice convening the meeting, 
it is necessary tbat the matter should be commenced de novo, 
and a meeting for that purpose is to be held on Monday next, 
the 15th inst., at four o'clock, at the offices of the Institution. 
The meeting is, of course, for Members only. 


Electric Traction Schemes for Glasgow.—The Tramway 
Committee of the Corporation have received an offer from the 
Simplex Electric Tramway Conduit Syndicate (Limited) to 
carry out the work of demonstrating the suitability of their 
system for the Glasgow tramways. It is suggested that the 
Springburn route should be selected, and the Synlicate will 
carry out the work in connection with the demonstration at 
their own expense. Drawings and estimate for the application 
of the system to the tramways generally of tho city have been 
t ubmitted. 


The Olaret Wulllemier System of Electric Traction.—-Our 
Paris correspondent writes that the electric tramway from the 
Place de la République to Romainville has been working satis- 
factorily since its inauguration a few days ago. We fully 
described the Claret-Wuillemier sectional-conductor method of 
working in our issue of September 28, 1891, p. 630. The 
system was io operation for six months at Lyons during the 
Exhibition. Iu Paris thore would appear to be considerable 
sparking as the collecting shoe success:vely leaves each sec- 
tional conductor. 


Terrestrial Magnetism.—In his Annual Report to the B. ard 
of Visitors the Astronomer Royal states that the usual magnetic 
observations have been made at Greenwich, the mean declina- 
tion for 1895 being 16deg. 57:4min. west. Uncertainty attaches 
to the results of the mean horizontal force owing to the per- 
manent effect of the iron in the new altazimuth pavilion, and 
the results of the magnetic dip are affected to the extent of 
about 3min. or 4min. for the tame reason. An independent 
determination at a place sufficiently removed from the building 
is urgently required, but the question bas beea deferred pend- 
ing the settlement of the site for the new magnetic building. 
During the ycar 1895 there were no days of great magnetic 
disturbance. 


The Trunk Telephone Service.—In Tuesday's Times Messrs. 
Mellors, Basden and Mellors, of Nottingham, write as follows :— 

We yesterday had occasion to telephone to Birmingham. After con- 
versing for about one minute the girl at the Post Office telephoned, * Time 
up" We thereupon asked for a second three minutes, stating that we 
would pay for it. The answer was, Lou must riog off and telephone to 
the National Telephone Company again for them to ask us to put you in 
communication.” This meant a further half-hour in getting through by 
the exchange between here and Birmingham. We to-day wanted to con- . 
verae with Mansfield, and after one minute's conversation, owing to one of 
the principals having to be called to the telephone, the Post Office again 
informed us “Time was up," and they could not allow us to continue the 
conversation, but we must ring up again. On complaining to the National 
Telephone Company they inform us that from June lst the Post Office 
authorities have taken over the trunk lines. We have never had th's 
difficulty before, and it practically renders the telephone to long distances 
almost useless for business purposes. It therefore appears as if the 
State control is to be exercised to the detriment of business matters. 


A Willans Patent. —Notice is given that it is the intention 
of Willans and Robinson (Limited) to present a petitioa 
to Her Majesty in Council praying that Her Majesty may 
grant new letters patent, or that the term of patent No. 4901 
of October 14, 1832, may be extended. Notice is further 
given that on July 11, 1896, next, or on such subsequent 
day as the Judicial Committee of Her Majesty's Privy 
Council shall appoint for that purpose, application will be 
made to the said Committee that a day may be fixed for 
hearing the matter of the petition and any person desirous of 
being heard in opposition to the petition, must give notice of 
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such opposition and enter a caveat to that effect in the Privy 
Council on or before the said July 11th, next. 


‘London-Paris Trunk Telephone Communication.—In the 
House of Commons last week the indefatigable Mr. Henniker 
Heaton asked, amongst other things, whether it was the fact 
that two new telephone cables and land lines were about to be 
constructed between Paris and London; whether he could 
state what was the estimated cost, and whether any reduction 
in the present high tariff of 8s. for three minutes' conversation 
was contempl«ted. Mr. Hanbury replied that the Governments 
of the two countries were agreed that at least one new sub- 
marine cable for telephonic and te'egraphie purposes ought to 
be laid, and the land lines to serve this cable were in course of 
construction. The question of a second new cable was still 
under consideration. Аз a contract for the construction of the 
first cable had not been made, it would not be convenient to 
give an estimate of the cost. The expenditure on the cable 
and the receipts for the whole service would be shared equally 
between the two countries. No reduction in the charges for 
telephonic conversations with Paris was contemplated. 


Niagara.—General satisfaction, says our Niagara corre- 
spondent, is felt at Niagara Falls and, in fact, all Western New 
York, over the fact that on Thursday, May 28th, just before 
the close of the 30-day period following the end of the Legis- 
lature's session, Governor Morton signed the Bill confirminz 
and ratifying the power rights of the Niagara Falls Hydraulic 
Power and Canal Company. This Company is the oldest 
power concern at the Falls, and now for the first time it has a 
legal and recognised right to divert water from the Niagara 
river for power purposes, the Bill containing the following 
important declaration: 

Section 1.— The right of the Niagara Falls Hydraulic Power and Manu- 
facturing Company to take, draw, use and lease and sell to others to use 
the waters of Niagara River for domestic, municipal, manufacturing, fire, 
and eanitary purposes, aud to develop power therefrom for its own use, and 
to lease and sell to others to use for manufacturing, heating, lighting and 
other business purposes, is hereby recognised, declared and confirmed, and 
the exercise thereof by eaid Company, its successors and assigns, to take 
and to draw water from Niagara River for use and disposal to others to 
use for the purpose above specified and for the development of power for 
use and for disposal to others to use for purposes above mentioned, із 
hereby limited and restricted to such quantity of water as may be drawn 
by means of the hydraulic canal of said Company when enlarged through- 
out its entire length to a width of 100ft., and to adopt a slope sufficient to 
carry at all times a maximum uniform depth of 14ft. of water, provided 
that exercise by said Company of the rights hereby declared and confirmed 
shall not impair the practical navigation of Niagara River. 


Tommasi Electro-Refining Apparatus.—At a recent meeting 
of the Académie des Sciences, M. D. Tommasi described an 
arrangement devised by him in connection with the refining of 
ores and alloys. The electrolytic vessel is rectangular, and 
contains a pair of anodes ; in the middle of these anodes is the 
cathode, which consists of a rotating disc not plunged comp'etely 
into the electrolyte. "The disc as it emerges from the liquid 
passes between two rubbers, which deprive it of the spongy 
deposit as fast as it is produced. Suitably arranged troughs 
are ready to receive the deposit as it falis from the diso, The 
anodes are either plates or compacted granular powder. The 
inventor claims for this device that polarisation is completely 
suppressed, since the rotation of the disc against the scrapers 
facilitates the liberation of the hydrogen ; and the metal which 
is deposited on the dise, being taken away as rapidly as it is 
deposited, is not oxidised, which results in a lower resistance 
and consequent economy in electrical energy. Finally, M. 
Tommasi claims that the density of the electrolyte is main- 
tained fairly uniform by the agitation caused by the rotation 
of the disc. 


The Control of Telephone Operators.—To overcome the 
disadvantages of the present system of supervising the 
operations of telephone operators by the parsonal supervision 
of another official, the Stockholm Telephone Company recently 
introduced into their larger exchanges an automatic device 
which allows of a strict control over the working of the 
exchange. The Ficktrotechnische Zeitschrift, in its issue for 
June 4th last, gives the following description of the arrange- 
ment :—The exchanges are fitted for night service, and for 
that purpose the aununciators are provided with contact 


devices, which in falling close a circuit and cause a bell to 
ring. This arrangement js now employed during the daytime, 
but a call-indicator is put in place of the bell. This call. 
indicator consists of an electromagnet, the armature of which 
moves a signal behind a little window. The ring-off indicators 
are provided with the same device, the only difference being a 
different colour of the signal. Besides facilitating the control 
of the operators, the arrangement assists the operator to a 
large extent, as it saves the continuous and tiring observation 
of the annuuciator-board. The operator has only to watch tho 
call-indicator, and, when it signals, to look at the annunciatcr- 
boar J. The new exchange at Christiania, just opened, has a 
similar device. 

Damage by Lightning.—Several fatalities and considerable 
damage to property occurred last week by reason of the 
thunderstorms that took place in various parts of England. 
At Stanley Downton, Gloucestershire, Harry Stanley, a young 
farm worker, of Coaley, was killed by lightning on Friday 
evening. A heavy storm of rain, accompanied by thunder and 
vivid lightning, came on while the deceased was at work, and 
he left onc field to shelter under an elm tree in another. He 
was subsequently found under the tree sadly disfigured. His 
watch was scarcely recognisable as & watch, &ud a wooden 
handled knife was charred. The bark of the treo was in part 
stripped off.—During & thunderstorm at Nowton Cunningham, 
Donegal, on Saturday last, two men named Campbell and 
Rutherford were struck by lightning and killed.—At Middles- 
borough a quarryman employed at the Ayton Whinstone Quarries 
was struck by lightning whilst breaking up some whinstone, and 
killed.—On Wednesday evening, as a family party who had been 
on pleasure to Great Ayton were returning home in their wag- 
gonette, a flash of lightning struck the vehicle and its occupants. 
The driver was seriously struck ou the forehead and neck. 
The other members of the party were comparatively unhurt.— 
At Thirsk, a farm labourer named Fleet, who had had to stop 
ploughing operations on account of the storm, and was return- 
ing home with a pair of horses, was struck and killed. One of 
the animals, a fine mire, was struck dead, and the other horse 
had its shoes torn off.—At Middleham, a race horse, which was 
being exercised оп the moor, was killed.—During a severe 
thunderstorm at Alfreton a lad named Walter was struck by 
lightning and seriously injured ; and one Alfreton farmer had 
ten sheep killed during the storm. 

Contemporary Electrical Science.—In Wiedemann’s Annalen 
we find an interesting Paper by P. Drude on the anomalous 
electric dispersion of liquids. The most remarkable observa- 
tion is that certain substances do not damp electric oscillations 
to the same extent as might be expected from their conduc- 
tivity. The better a body conducts the more rapidly should 
electric oscillations die out when propagated through it. But 
a 5 per cent. solution of copper sulphate, which із 6,000 times 
more conducting than glycerine, does not surpass the latter in 
damping power. Au clectric wave 74cm. long will only 
proceed for a wave length and a-half in either liquid. Further 
investigation showed that glycerine, ethyl and amyl alcohol, and 
acetic acid exhibited anomalous electric dispersion and absorp- 
tion. The dielectric constants of these liquids forslow oscillations 
is smaller than the square of the electric index of refraction for 
rapid oscillations. Water, methyl alcohol, and benzol show 
no such anomalies. A. Hagenbach made some thermo 
couples of amalgams of certain metals and their salts, The 
accepted theory demands that as the salt solutions are diluted 
the thermo-electric force increases. This is actually the case 
with monovalent ions, but does not hold good for divalent 
metals such as cadmium and lead. A couple, consisting of 
cadmium amalgam and a solution of a cadmium salt, decreases 
in E.M.F. as dilution is increased from 0-1 to 0:0001.—— 
Leo Arons describes his apparatus for investigating the arc 
light produced between terminals of mercury, amalgams, and 
alloys. The arc is produced in a tube bent into an inverted n 
at the top. It can be exhausted, and an “arc” some 2ft. in 
length can be produced. The tube is surrounded by a water 
jacket to keep it cool. A lengthening of the arc by lom. 
requires an additional pressure of 0:67 volt. ——G. C. Schmidt 
proves that all bodies fluoresce when dissolved in suitable 
solvents. 
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WOLVERHAMPTON ELECTRIC SUPPLY SYSTEM. 


Early Developments. 


On August 25, 1898, an Act of Parliament was passed con- 
firming the Provisional Order, among others, of the South 
Staffordshire Electric Lighting Company, for supply of electric 
light over a portion of Wolverhampton. Two other con- 
cerns, at a shortly later date, contemplated acquiring Pro- 
visional Orders for the same area, but no active steps were 
taken in the matter of erecting a station. In September, 1889, 
the Electric Light Committee of the municipal authorities 
addressed letters to these companies, stating the intention of 
the authorities to obtain a Provisional Order, and in the fol- 
lowing month Mr. J. N. Shoolbred, at that time the consulting 
electrical engineer to the Corporation, advised the erection of 
a continuous-current low-pressure system“ for 5,000 lamps of 
15 c.p. each." The result was that neither of the three com- 
panies proceeded with its Order. Yet, neither did the authsrities 
proceed; and we find that in June, 1892, Mr. W. Н. Preece 
presented a report, in which he advised the erection of a station 
for 10,000 lamps, with an ultimate capacity of 50,000 lamps, 
the total cost of the initial system to be about £87,000. Tenders 
‘for plant were invited, irrespective of a system of supply, 
and a plot of land adjoining the Birmingham Canal, and front- 
ing on Commercial-road, was purchased for £1,928. The total 
area of this land is 4,066 square yards, and upon a portion of 
it the existing station has been built. A large number of 
tenders were received from various firms, amongst which 
were two tenders from the Electric Construction Company. 
One of these tenders was for an alternate-current system ; the 
other covered a complete system of high-pressure continuous- 
current supply. The second of these schemes, to cost 
£28,772. 103., was tentatively accepted by the Electric Light 
Committee; but shortly afterwards the entire question of 
eléctric supply was hung up " by the Corporation, owing to 
the pressure of other municipal work. 


———— e — 


Table I.— Tenders accepted for the Wolverhampton Electric 
Supply System, prior to the commencement of supply. 


| Sum paid for 


Name of firm contracting. contract. 


Nature of contract. 


Buildings for gene- Н. Wilcocks & Co., Wolverhampton. | £5,000 0 0 
rating station. 
Buildings for three | Н. Wilcocks & Co., Wolverhampton. 572 0 0 
sub“ stations. 
Overhead traveller at Bedford Engineering Co., Bedford. 187 10 0 
generating station. 
5 Lancashire boilers, | Thompson & Son, Wolverhampton | 2,410 0 0 
setting, economizer | 
and 2 feed pumps. | 
2 large and 1 small | E.C.C., Wolverhampton. ‚ 4804 0 0 
horizontal “ Cor- | 
. liss" steam engines, 
rope-geared to con- 
tinuous-current 
dynamos, with ex- 
citer dynamos, &c. 
Steam and exhaust | E.C.C., Wolverhampton. 758 15 0 
pipes. 
Ejector condenser. E.C.C., Wolverhampton. 255 0 0 
Condenser pipes. J. Oake and Co. 115 2 2 
6 continuous -current | E. C. C., Wolverhampton. 2,239 0 0 
transformers. 
Water softener. sa 150 0 0 
Switchboard at gene- E. C. C., Wolverhampton. 500 0 0 
rating station. 
Switchboard at Town | E. C. C., Wolverhampton. 435 16 0 
Hall sub-station. 
Storage battery at | Epstein Electric Accumulator Co. 155 3 2 
generating station. 
Storage battery at Epstein Electric Accumulator Co. 410 0 0 
Town Hall sub- 
station 
High and low pres- | Callender’s Bitumen & Telegraph Co. 5,709 0 0 
sure cables. 
36 arc lamp posts. Bailey, Pegg & Co., Brierly Hill. 207 0 0 
5 arc lamp brackets. | Bailey, Pegg & Co., Brierly Hill. 13 15 0 
Arc lam Johnson and Phillips, Charlton. 555 10 0 
Double and single arm | Bailey, Pegg & Co., Brierly Hill. 200 16 9 
carriers forarc lampa | | 
Meters, &c, Messrs. S. Z. de Ferranti, London. 300. 0 0 


In May, 1898, the Corporation acted wisely in appointing 
Mr. F, Harman Lewis to be their municipal electrical engineer. 
Mr. Lewis had acted in а similar capacity at Hull, and at 
that place had carried out, on behalf of the Hull Corporation, 
the erection of their electric supply station and outworks. As 
one of the oldest and most experienced municipal electrical 
engineers in the United Kingdom, it was not surprising that 
Mr. Lewis should, immediately on his appointment, subject 
the tentatively adopted scheme to a most exhaustive and 
critical examination. The result was that a revised scheme 
was drawn up and presented by Mr. Lewis to the Corporation, 
costing some £10,000 less than the original scheme. Accord- 
ingly it was decided to split up the tenders for plant; and 
the revised tender of the Electric Construction Corporation 
for only a portion of the plant was accepted. Table I. gives 
a summary of the tenders which were accepted, and which 
formed the basis of the system at the time of its commencing 
work. 

The buildings for the generating station were erected todesigns 
supplied by Mr. A. P. Brevitt, by whom the electric supply 
station at Oxford was also designed. From the foregoing data 
it will be found that the Wolverh unpton supply system started 
work with an expenditure on plant, buildings, &c., of about 
£27,000, and with a capacity of 5,000 lamps of 8c.p., and 
about 40 arc lamps. On January 80, 1895, the station was 
formally opened by Lord Kelvin, since when supply has been 
continuously maintained. 


The Station and Out Works. 


The System of Supply.—Defore describing further the 
station and its out-works of sub-stations and mains, it will be 
well to give some account of the system of high-pressure 
continuous-current supply which is in use. In its general 
design, save that it works at twice the pressure—-viz., 2,000 
volts—the Wolverhampton system closely resembles the 
system in use at Oxford, which is commonly called the 
** Oxford system." An account of the Oxford system appeared 
in The Electrician, Vol. XXIX., p. 254. The chief points . 
of departure of the Oxford system from other high-pressure 
continuous-current systems are (1) in the use, between the 
high and low-pressure mains, of motor transformers, which, 
having а higher efficiency than batteries, at heavy loads, 
enable a high efficiency of distribution to be maintained ; 
(2) in the use of a small amount of storage battery plant, for 
working the system when the load is very low; (8) in charg- 
ing the sub-station batteries from the low-pressure side of the 
transformers ; (4) in running the street arc lamps in a series 
system off the same high-pressure mains as supply the 
transformers; and (5) in controlling all the sub-station trans- 
formers from one central sub-station. At Wolverhampton 
the main generating station is situated at some considerable 
distance from theareaof supply; and there are three sub staticns, 
one of which—viz., that at the Town Hall--does duty as a 
central sub-station. The positions of these stations: with 
respect to the network of mains are shown in the map, Fig. 1. 
The three sub-stations supply the same network of low-pres- 
sure mains, and each sub-station supplies at a pomt imme- 
diately outside the sub-station only. 


Present Equipment of the Generating Station --The 
generating station is a large red brick building situated on a 
plot of land between the Birmingham Canal and the Commer- 
cial- road. А portion of this land immediately adjoining the 
canal is used as a coal store, and over this space the condenser 
in-take and ejection pipes have had to be laid. Fig. 2 shows 
& plan of the station grounds and buildings. Since the 
inauguration some extension has taken place, including a third 
large engine and dynamo set. Further extension of the 
generating plant is provided for, and can be effected by removing 
the temporary end of the machinery room, and building upon 
the spare land in the direction of the canal; and a similar 
extension of the boiler house can be made. In order to pievent 
vibration, the foundations of the generating machinery have 
been laid separate from those of the buildings, with a narcow 


space between. 


. Equipment of the Boiler House.—A plan of the boiler house 
is given in Fig. 8, and shows the arrangement of the three 
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Lancashire boilers, two economisers, pumps and piping for the 
feed water, steam, &c. In this plan the boilers are not shown, 
but merely their setting. The three boilers are set at 11ft. 
pitch between, centres; they are fed with hot and cold water 
from two feed mains ranging along over their fronts, and 
blow-off into a common blow-off main ranged below the front 
floor plates. They supply steam each through one stand pipe 
and branch pipe to the steam ring. Each boiler is 80ft. in 
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collector pipe and stand pipe, with stop valve. 
the usual Hopkinson type. 

The economiser plant is divided into two distinct parts, 
which are so set that either half or the whole may be thrown 
The entire economiser comprises 192 pipes, 
each 9ſt. in length, It was built by Messrs. E. Green and 
Son, and is of the usual pattern of ‘‘Green’’ economiser. A 
small steam engine mounted over the by-pass flue drives the 
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Extensions. 


length, with a shell 8ft. in diameter, and with two internal 
flues each of 39in. diameter. There are five “ Galloway " 
cross-circulation tubes in each internal flue, or ten in each 
boiler. The flues are set with the hot gases discharging into 
the bottom flue from the internal flues at the back : and with 
the bottom flues discharging into the split side flues, at the 
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Fic, 2.— Plan of Generating Station and Grounds. 


M.R., Machinery Room. A, Test Room. 
B. II., Boiler House. B, Er gine eis Осе. 
S. P, Condenser Suction Pipe. C, Stores, 


R.P., Condenser Return 1 ipe. 


D, Workshop. . 
M, B.ow-oft Pipe. 


| 
| L, Water Supply Pipe. 

front. From the back end of the side flues the gases pass to 
the two economisers, or through the by-pass flue to the 
chimney. Steam is generated at 160lb. per square inch. 
The boiler mountings include a dead-weight safety valve, a 
lever high-steam-and-low-water safety valve, and a steam 


economiser scrapers. From the economiser the hct gases 
pass directly to the chimney, which stands close to that end 
of the boiler house. The chimmey is 100ft. in height, is of 
circular section throughout inside, with a diameter of 5ft. at 
the base; the exterior is square at the base, 18ft. Gin. side, 
but for the greater part of its height it is circular. 

Water for the boiler feed is taken through a 8in. pipe from 
the town main in Commercial-road, and is led through a meter 
to the water softener, whence it passes into a capacious rect- 
angular wrought-iron tank. The softener has a maximum 
duty of 300 gallons per hour. Two suction pipes draw water 
from the tank, and both these pipes lead to the feed pumps; 
but thence one of these pipes passes directly to the boilers, 
giving cold feed, while the other leads through the cconomiser, 
and gives hot feed. The two feed pumps were built by 
Messrs. Evans and Co., of Wolverhampton, and are of their 
well-known vertical ram type. These are shown in plan in 
the general plan of the boiler house (Гір. 8). It will be seen 
that either pump can independently supply either through the 
hot or cold feed main, and the complete reduplication of the 
inde minimises the risk of breakdown of this section of the 
plant. 


Equipment of the Machinery Room.—The main steam ring 
is one half in the machinery room, and one half in the boiler 
house and condenser annexe. As the floor level of these last 
two departments is some 6ft. lower than that of the machinery 
room, the steam ring is tilted up on an inclined plane. This 
main steam pipe is of wrought iron, Tin. in diameter, with 
13}in. steel flanges and with copper bends. It is bracketed to 
the wall of the machinery room, and the branch pipes to the 
engines are carried in a bend of large radius, and drop 
vertically down to the engine stop valves. A plan of the 
machinery room is shown in Fig. 4, and indicates the steam 
and exhaust connections. The main exhaust pipe is carried 
beneath the floor plates in a trench. The pipe is of cast iron 
15in. in diameter. From the trench in the machinery room 
the exhaust main passes to the condenser annexe, a plan of 
which is also shown in Fig. 4. 
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There are four complete generating sets, each comprising а 
horizontal coupled compound condensing engine and a 
separately excited continuous-current dynamo with a rope- 
driven exciter, by the Electric Construction Corporation. 
Three of the sets are of 140 kilowatts capacity, and 
the smaller one is of 65 kilowatts, all four developing 
2,200 volts. All the sets are rope-geared, 15 ropes of 
1lin. diameter being used for the large sets and eight 
ropes of the same diameter for the smaller set. There 
are five exciters, four of which are driven by ropes from the 
main generators, the fifth being rope-coupled to an auxiliary 
vertical steam engine, by Messrs. Bumsted and Chandler. 
This auxiliary exciter set is shown in Fig. 4. It is used to 
replace any one of the four other exciters, also to charge the 
small battery which is used for the station lights. Each of these 
exciters develops 28 amperes at 100 volts, but can be mag- 


(mum em me am 


^ -+- - - 
| [ 

| ! 

SZZZZZZZZZSZ ZE 

D 

1 
I 
t 


continuous forced lubrication, and the oil is passed from the 
bearings through a system of return pipes to the filter, and 
thence to а reservoir. 

In the condenser annexe one set of condensing plant is at 
present provided, and is sufficient to deal with all the exhaust 
steam at full load. This set comprises a Ledward ejector 
condenser, and a centrifugal pump direct-coupled to a 
Bumsted and Chandler vertical steam engine, for raising 
the condensing water from the canal. A considerable quantity 
of canal water has to be used, owing to the high temperature 
of the canal, especially at times when the neighbouring 
factories are also at work. Indeed, so extensively is the 
canal water used by the manufactories in the vicinity that 
profuse steaming from its surface commonly occurs. 

Returning again to the main generating room, we must 
notice the switching arrangements. Fig. 5 is an elevation of 
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Fic, 3.—Plan of Boiler and Economieer House at the Wolverhampton Electric Supply Station. 


netised to give 185 volts for charging the battery. The speed 
of the exciters is 720 revolutions per minute, that of the 
140-kilowatt dynamos is 400 revolutions, while that of the 
65-kilowatt dynamo is 500 revolutions per minute. The con- 
tractors inform us that all the dynamos, with the exception of 
the exciters, have been armature-wound on the Eickemeyer“ 
wire-coil system. The machines are of the two-pole inverted 
type, and are constructed so that the armatures can be lifted 
vertically out by the handy and well.designed overhead 
traveller built by the Bedford Engineering Co., of Bedford. 
The cylinders of the larger engines are 14$in. and 25in. 
respectively, and the stroke is 82in. The cranks are of the 
disc pattern, and are set at 90deg. apart. The admission of 
steam is controlled by Proell two-valve trip gear, while 
ordinary Corliss valves control the exhaust. The smaller 
engine is of similar type, with cylinders of 10in. and 17}in. 
diameter, and with 24in. stroke. All the engines, together 
with the dynamos, are lubricated by а complete system of 


given in Fig. 1. 
out by Callender’s Bitumen Telegraph and Waterproof Com- 
pany. All the high-pressure cables consist of vulcanised 
bitumen cables laid in cast iron troughs on the Callender sclid 


the switchboard, showing the interconnections. It is almost 
an essential feature of the Oxford ” system that the switch- 
ing ‘arrangements at the generating station should be less 
complex than those at the central sub-station, and this is the 
case at Wolverhampton. Fig. 5 is self-explanatory. 

Mention has already been made of a small storage battery 
which is used for the station lights. This is erected in a 
small room adjoining the main building. The battery con- 
sists of 55 Epstein cells of the T 7” type in glass vessels. 
It has a storage capacity of 140 ampere hours at 20 amperes 
discharge, ranging down to 100 at 50 amperes discharge. 

The High and Low-Pressure Mains.—A map of the system 
of high and low-pressure mains showing their positions rela- 
tively to the station and sub-stations and the publie lamps is 
The entire system of cables has been carried 
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Fic. 4.—Plan of the Machinery Room at the Generating Station. 
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Fic. 5.— Generating Station Main Switchboard, showing Connections.“ 


A, Arun Ampere-hour Meter. C, Clock. D, Dynamo. E, Exciter. Е, Field. V, Voltmeter. V.P.B., Voltmeter Plug Board, I., Battery Board. II, Main Trunk 
Board. III., IV., V., VI., Main Dynamo Boards. 
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system, the troughs being filled in with bitumen and closed 
with a watertight iron lid. All the low-pressure cables are 
armoured, single-conductor cables buried in the ground. 


The trunk main from the generating station to the Town 


Hall central sub-station is 1,410 yards in length, and consist; 


of two pairs of cables each of a strand of 87/16 = 0:122 sq. in. 
section. Each of the two other sub-stationg is connected 


independently with the Town Hall sub-station by two pairs of 
high-pressure cables, each cable consisting of 19/18 strands, 
and having a section of 0:035 sq. in. 

Гог the arc lighting current 7/16 concentric lead-sheathed 
and.armoured cable is used, there being two circuits aggregat- 
The lamps are connected in series 
the con- 


ing 6,500 yards in length. 
on the inner conductor, the outer conductor forming 
tinuous return. 


Scale of Inches. 
3 9 P Pm WE 


Are Lamp Connections. — Elevation. 


Scale of Inches. 


012345 6 


Arc Lamp Connections, 


Plan. 


the Oxford " system. The pilot or control wires are in three 
forms, and are lead sheathed and steel armoured. The three 
forms consist of two, four and six conductors, respectively 
each of 7/22 strand. 

Details of the cables and connection boxes, &c., are shown 
in Fig. 6. 

The Central Sub-Station.—The sub-station at the Town 
Hall performs а quadruple duty. It serves as a central 
switching station, it takes its share of the transforming station 
work, it controls the arc lighting circuits, and it is a battery 
station. We will deal separately with these duties, which, 
however, it may be noticed, are not essentially, in the 
„Oxford“ system, allotted to one station. Before doing so 
it will be well to consider the construction of this sub-station. 


The Town Hall sub-station is situated in a spacious vault 
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Junction Box in Distributing Network. 
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Section of Callender Solid Bitumen Conduit and High-pressure Mains, 


One-third full size. 


Armoured Distributor. 


Fic. 6.—Details of Mains and Conduits. 


About 6,000 yards of distributing mains have now been laid. 
For these, cables of 0:25 and 0:5 sq. in. copper section have 
been employed. There are short lengths of cable of lin. 
section connecting the low-pressure network with the sub- 
stations. All these cables are of the single-conductor, .lead- 
sheathed, steel-armoured type, and are buried directly in the 
ground. 

Besides this system of high and low-pressure supply mains, 
there is a system of pilot or control wires connecting the 
zenerating station and the three sub-stations. There is also a 
private telephone line, whichis almost an essential feature of 


beneath the municipal building, a portion of the vault being 
partitioned off to serve as the battery room. Plan and 
sectional elevation of the sub-station are shown in l'ig. 7. А 
small hand overhead traveller enables the machinery to be 
handled expeditiously during repairs, and the a:matures of the 
transformers can be lifted vertically out from between their 
poles. A railed- in platform runs partly around the chamber, and 
is raised slightly above the main floor level. This serves as а 
switch platform, and tho switchboards are placed against two 
adjacent walls, the two panels on the extreme left being at 
right angles to the rest of the board. The inter- connections 
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of the switch panels are shown in Fig. 8. Commencing at Panel II.—Main trunk board. Equipped with two double- 
the extieme left end, the panels are adapted as follows :— pole hand switches for connecting the trunk mains to the 

Panel I.—Low-pressure board for connections between the | transformer boards. Controls the whole supply. The switches 
two supply transformers at the Town Hall, and the low- | on this panel are locked in the оц” position. 
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чо. 7, —Plan aud Sectional Elevations of the Town Hall Switching Sub-station of the Wolverhampton Electric Supply System. 
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б | 2 RS Р в Fic. 8.—Switchbeard Equipment and Connections at the Town Hall Sub-station, 
pressure network. Equipped with double-pole electro- Panels III., IV., V. and VI.—Transformer boards. Two of 
magnetic cut-outs, switches and ammeters. Controls 90 | these panels control the high-pressure supply to the two Town 
kilowatts. Hall supply transformers; and the other two control the 
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supply to the distant sub-stations. At the top of each panel 
is an electrostatic voltmeter, giving the high-pressure volt- 
age; below this is the ammeter ; still lower down is the com- 
bined electromagnetic cut-out and hand double-pole switch, 
and at the bottom the regulating rheostat. Each panel con- 
trols about 45 kilowatts. 


Panel VIJ.—Accumulator board. The upper part of this 
panel is divided into two sections; that on the left controlling 
the discharge, and that on the right the charge, of the Town 
Hall station battery. At the top of the panel are the dis- 
charge and charge ammeters. Below these are the switches 
for regulating the number of cells in circuit, each switch pro- 
vided with an ‘‘off’’ stop. Immediately below these are the 
hand switches, between which is the voltmeter switch; and 
at the bottom are the fuses, and the regulating switch for 
adjusting the extra volts from the low-pressure booster which 
“boosters”? up the low-pressure supply for charging the 
battery. 


| 

Panel VIII.—Are lighting transformer. board. Connects | 
the arc lighting transformer to the 2,000-volt mains on 
the one hand, and to the two 1,000-volt arc lighting panels on 
the other hand. Equipped with an electrostatic voltmeter, | 
ammeter, double-pole hand switch, throw-over switch, and 


regulating switch for starting. | 

Panels ІХ. and X.—Are lighting boards. Each panel 
controls one of the two arc-lamp circuits, at 1,000 volts. It 
is equipped with an ammeter, double-pole hand switch, and a 


regulating switch. | 
| 


In addition to these switching arrangements, we may notice, 


at the extreme right end of the switchboard, an Aron meter. | 
This is used for measuring and regulating the charge of the | 
battery. The discharge current works the meter in a positive | 


direction ; and every day a charging current is passed until | 
the reading has worked back to zero, and is continued until 
there is a negative reading sufficient to compensate for the 
battery losses. 
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Side elevation. 
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Front elevation. 


Fic, 10.—Magnetic Switch. 
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The Town Hall sub-station has the following transformer 
equipmtnt. There are two motor transformers, each giving 
42 amperes at 110 volts, for the general supply; one arc 
lighting transformer, for splitting the 2,000 volts into two 
1,000 volts on two separate series arc circuits; and one 
“ booster,” for supplying some 40 volts extra for the charging 
current for the battery. The booster is worked from the low- 
pressure supply. All these machines are of the two-pole 
inverted type, and have very high efficiencies of transformation 
at full and half-load. 

The Branch Sub-Stations.—There are two branch sub- 
stations, each having a capacity of two 45-kilowatt motor 
transformers, which feed directly on to the supply network. 
In order to dispense with attendance at these sub-stations at 
the times when the machines are to be started or stopped, 
each machine is controlled by an automatic switch, the action 
of which is controlled by the attendant at the Town Hall 
switch station. A front view of this switch is shown in 
Fig. 9, while Fig. 10 shows scale drawings of the front and 
end elevations. When it is required to start a transformer 
the double-pole switch on the proper panel of the Town Hall 
switchboard (see Fig. 8) is closed. This starts the transformer 
as а series motor, the field being feebly magnetised by a few 
turns of series winding. Of course this operation is done with 
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Fic. 11.— Typical Load Diagrams of the Primary and Secondary Mains. 
H. T. A. High Tension Amperes. H. T. V. - High Tension Volts. L. T. A. Low Tension 
Amperes. 

a large resistance in the rheostat in circuit, the resistance 
being gradually reduced as the armature runs up to speed. By 
this time the shunt excitation will have been developed, 
and the generator windings will be developing full voltage, 
though as yet there will not be any load on the machine. 
In order to throw the generating part into circuit with 
the supply network the automatic magnetic switch (Figs. 
9 and 10) must be started. To ‘effect this a small 
hand-switch at the Town Hall switchboard is momen- 
tarily closed. This short-circuits the voltmeter on the pilot 
circuit connecting the main and the branch sub-stations, and 
as the solenoid of the automatic switch is included in this 
circuit, the strong current which is momentarily developed 
suffices to throw this apparatus into action. Thereby the 
ratchet and wheel shown in the illustrations are put in motion, 
and the generator side of the transformer is switched on to 
the mains. When wishing to throw out any transformer 
precisely the same operation is performed, the action of the 
ratchet and wheel then being to open the transformer switch 
and throw the machine out of circuit. Resistance is then 
thrown into the field circuit, and the primary side of the 
machine shut.down, In the transformers which have been 
added since the commencement of supply some departure 


from the field winding described has been carried out, the 
proportion of shunt to series windihg being altered so as to 
minimise the drop which occurs when starting one of these 
machines. 

Results Obtained. 

Pending the publication of the full official report for the 
last year, some few figures giving the results achieved during 
the period of working of the Wolverhampton electric supply 
system will be of interest. At the commencement of this 
year, or rather on January 81st of this year, there were 8,270 
lamps, or their equivalent, including arcs, on the mains. А 
total of 172,207 units had been sold during the previous 12 
months, the average price realised having been 4:9d. per unit. 
From the public arc lighting а revenue of £20 per lamp per 
annum had been derived; while the revenue per private 8 c.p. 
lamp had been 7s. 1d. Table II. gives the items of expendi- 
ture per unit sold :— 


Table II.—Vorks and Manayement Fupenditure per Board of 
Trade Unit sold. 


Item. | Cost per unit sold, in pence. 
COAL: ыны ыда зар ныны быры ; 0:58 
Water, oil and stores | 0:20 
Wages and salaries ........................ | 0°78 
Repairs and maintenance ............... 0'31 
Rent, rates and taxes ... ................. | 0:16 
Management expenses and salaries... | 0:86 
Total works costs 1 | 1:87 
Total ойынды ызын D berba | 2:89 | 


The percentage of the costs to the revenue for this period of 
twelve months was 59:26 per cent. | 

Finally, in Fig. 11, we have a typical load diagram, or sef 
of primary and secondary load diagrams, of the Wolverhamp- 
ton supply system. It will be observed that on the particular 
day when these diagrams were taken, December 24, 1895, the 
efficiency of distribution, or the ratio of the low-pressure 
units distributed to the high-pressure units generated, was 67 
per cent. 

Our thanks are given to Mr. Harman Lewis, for his 
courtesy in placing at our disposal the plans, drawings and 
other information upon which this article is based, and for 
the personal assistance he has rendered to us. We are also 
indebted for some of the information to the various firms of 
contractors for the Wolverhampton plant. 


BERNE OFFICIAL VOCABULARY OF CODE WORDS.* 


Your Council, following up the action indicated in the last 
report, decided early in the year to do everything in their power 
to secure at least a thorough revision of the Berne Vocabulary 
before its compulsory application, if they could not succeed in 
their efforts to obtain its complete abandonment. Members of 
your Chamber, who, by the nature of their business, were interested 
in the question, were invited to give their opinion of and the results 
of their experiences with the Vocabulary, with the consequence 
that abundant evidence was placed before your Council of the 
unsatiefactory character of the Berne publication, and of the 
inconveniences and dangers which its enforcement would entail 
upon the transaction of cable business. The Vocabulary being the 
result of the decision of the International Telegraphic Conference 
held at Paris in 1890, it was obvious that the best way to attain the 
end in view was to endeavour to obtain the PD of the various 
States forming the Conference. Your Council decided, therefore, 
to approach the Foreign Chambers of Commerce, and to call 
their attention to the serious defects of the Vocabulary in 
order to induce them to address protests to their respective 
Governments against its compulsory application. On March 
25th a circular letter to this effect was forwarded to all 
the Continental Chambers of Commerce. Action was limited 
to the Continent because the question of the enforcement of 
the Vocabulary was raised only as regards the European system 
—the date for such enforcement being January 1, 1898—and the 
question of extension to the extra-European system was left by the 
Paris Conference open for future consideration. It appearing from 


From the Fourteenth Annual Report of the Council of the London 
Chamber of Commerce. 
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the replies received that in most foreign countries very little was 
known either of the nature or of the effect of the Vocabulary, an 
exhaustive article was published in your journal* for the month of 
July, giving the reasons which had induced your Council to take the 
matter up. A detailed letter in English and French, accompanied 
by а reprint of this article in English and French, was then 
forwarded to the most important Continental Chambers of Com- 
merce in the beginning of September. Numerous inquiries and 
requests for copies of the text and translation of the letter and 
article followed from Chambers of Commerce and other associa- 
tions and from private firms on the Continent, especially from 
Germany, France and Belgium. . The net result, in so far as 
Continental Chambers are concerned, was as follows: Your Council 
received answers from 62 Chambers. Of these 54 supported the 
action of your Council in objecting to the Vocabulary, And addressed 
to their respective Governments letters of protest demanding either 
its withdrawal or its revision by the Budapest Conference of 1896 ; 
five stated that they were considering the question, but up to the 
present have not informed your Council of the result of their 
deliberations ; two did not think it advisable to take any action, 
and one only approved of the Vocabulary in its present form.  . 

[Then follows a table showing by countries the Chambers which 
favoured the Council with replies, and the nature of the replies. ] 

A further proof of the anxiety which is felt in commercial 
circles all over the world at the prospect of the enforcement of the 
Berne Vocabulary is to be found in the numerous communications 
which your Chamber has received from Chambers of Commerce, 
Boards of Trade, Exchanges, and other commercial associations, 
and also from private firms in countries which were not imme- 
diately threatened, viz., the Colonies, India, the Straits Settlement, 
China, Japan, the United States of America, Brazil, and the South 
African Republic. 

Whilst thus prosecuting this campaign abroad, your Counci 
were also taking steps to secure the co-operation of British 
Chambers and of the British Post Office. The late Government, 
through Mr. Arnold Morley, had promised to inquire fully into the 
matter ; and when Lord Salisbury came to power, Mr. Hanbury, 
Secretary to the Treasury, on behalf of the Duke of Norfolk, Post- 
master-General, in reply to remarks by Mr. A. D. Provand, M.P. 
(Glasgow), during the discussion on the Post Office vote, made the 
following important declaration, which your Council think should 
find place in this report :— 

" He was glad to be able to tell the hon. member that to some 
extent he was pushing against an open door. The Post Office was 
largely in sympathy with the views expressed by the hon. member. 
He could assure him that every precaution would be taken to see 
‘that the interests of the country did not suffer. The adoption of 
this Code was a matter which would not be'definitely decided until 
next year. A conference would be held in the autumn of 1896, 
when the question of final confirmation or rejection of the Code 
would be gone into, and he could assure the hon. gentleman that 
during the time that would elapse between now and then, the 
Government would give very careful consideration to all the argu- 
menta adduced by the hon. member. He could assure the hon. 
gentleman that the Post Office authorities were alive to the 
defects of the Code, and he might rest assured that, being aware 
as they were, in the first place, of the inadequacy of the Code, 
and in the second place that it might have the effect, to a certain 
extent, of damaging the interests of the country, the fullest con- 
sideration would be given to the arguments adduced against it 
with such cogency by the hon. gentleman." 

On September 6th a circular was addressed to the Chambers of 
Commerce of the United Kingdom, asking their co-operation. 
Replies were received, your Council regret to say, only from 26 
out of some 105 Chambers, whose attention was called to a matter 
of such great, importance to British International trade. Of these, 
22 supported the action taken by your Council, and wrote to the 
Postmaster-General protesting against the compulsory application 
of the Vocabulary ; two advised that they were considering the 
matter; one declared itself incompetent to discuss the matter ; 
and one did not find anything serious to object to in the Vocabu- 


lary. 
"Then follows a table showing the Chambers which replied, 
and the nature of their replies. | 

Public interest in the question is also testified to by the corre- 
spondence on the subject which took place in The Times during 
the months of April and November. The action of your Chamber 
having been impugned by a correspondent, your Council decided 
that an answer should be published stating fully the attitude of the 
Chamber on the question, and the reasons which had led it to take 
wai Upathat attitude. This answer, which appeared in The Times of 
Мате 23rd, will be found in Appendix В. 

With a view to obtaining a satisfactory declaration from 
the Postinaster-General as to the action which. the British 
Post Office intended to take at the Budapest Conference, an 
influential committee was formed in November, with the Hon. 


See The Electrician, Vol. XXXV., August 2, 1895, p. 452, 
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Alban С. Н. Gibbs, M.P., in the chair. Some correspondence 
passed between the Chairman of that Committee and the Post- 
master-General, with the result that assurances were given to your 
Committee ** аз to the practical certainty that the next Telegraphic 
Conference would not enforce the use of the new book for Kuropean 
telegrams, and still less extend it to extra-European telegrams.” 
Your Council, therefore, considering that such assurances could 
hardly have been given by Her Majesty's Postmaster-General 
without some understanding on the subject having been arrived at 
with a majority at least of the States constituting the Inter- 
national Telegraphic Convention, feel that they have reason to con- 
gratulate the Chamber on the success of their efforts to secure inter- 
national co-operation in a matter of international interest. 


— — 


TRIPLE SECTION TROLLEY WIRE.* 


Something new in the way of trolley wire for high-speed roads, 
or those with unusually heavy cars, is being manufactured by an 
American firm. It is called the triple section, and its form is 
apparent from the accompanying engraving. The greatest difficulty 


found with the special forms of trolley wire heretofore used is 
that it is difficult to get the kinks out when unreeled. The 


** triple section," it is stated, can be kept smooth and straight when 
reeled and unreeled as easily as common round wire, as it is 
symmetrical in cross-section about its axis, and when reeled resta 
with one of its grooves resting on one of theribs of the convolution 
next below. There are consequently no lateral waves or kinks. 
The triple section also gives a long line of contact with the trolley 
wheel, amounting to as much as one inch when the wheel is cast 
or has become worn to fit the wire. 


———.—.—.—.— 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


— 


To-day) PR ID AT, June 12th. 
MUNICIPAL ELECTRICAL ASSOCIATION, 

10:15 a.m. General Meeting of Members and Associates only 
for the election of President, &c. 

4 p.m. Reception by the Electric Lighting Committee of 
the Brighton Corporation. 

5 p.m. Visit of Inspection to the Brighton Electricity Works. 

PuvsrcAL ВОСТЕТҮ. 

5 p.n. Meeting at Burlington House. Papers to be read: 
(1) *On tbe Measurement of very Large and of very 
Small Alternating Currents,” by Albert Campbell ; (2) 
“An Exbibition of Improvements in Apparatus for 
the Measurement of Electrical Resistance," by E. H. 
Griffiths; (3) “Two Communications on Röntgen Rays,” 
by Prof. S. P. Thompson and Dr. Shettle. 


City AND GUILDS OF LONDON INSTITUTE. 


8 p.m. Conversazione at the Central Technical College, 
Exhibition Road. 
MONDAY, June 15th. 


INSTITUTION OF ELECTRICAL ENGINBEBS. 

4 p.m. Special General Meeting at 28, Victoria-street, S.W. 

WEDNESDAY, June 17th. 
Rov AL METEOROLOGICAL SOCIETY. 
7:30 p.m. Ordinary Meeting at 25, Great George-street, 
Various Papers to be read. 
° Roya. MicRoscoPICAL SOCIETY. 
Meeting at 20, Hanover-square, W. 
SOCIETY OF ARTS. 

9 p.m. Conversazione at the South Kensington Museum. 

FRIDAY, June 19th. 


8 p.m. 


RoYvAL INSTITUTION. 
9 p.m. Friday Evening Discourse: ' The Utilisation of 
Niagara," by Thomas C. Martin. 


„ Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach ил not later than 
Thursday, 6 p ш. 


— — — —=— 


From the Street Railway Review of Chicago. 
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THE ELECTROLYTIC DISSOLUTION AND DEPOSITION 
OF CARBON. 


The search for means whereby the chief available source of 


energy in the earth's crust - carbon, to wit—may be turned to 
immediate account in less clumsy a manner than it now is, 


grows daily keener. Regarding the issue as chiefly utilitarian, 
all attempts up to the present must be chronicled as failures, 


‘but taking a less limited view, good and useful outcome may 
‘be claimed for many. Had it so happened that living 


organisms were supplied with and were constructed to thrive 


y | in an atmosphere of chlorine contaminated, let us say, with a 


fractional percentage of zinc chloride, the former serving for 
the respiration of animals composed largely of zinc, and the 


latter sufficing for the nourishment of zinc-liberating plants, 


the difficulties now experienced would not have arisen, because 
But with 
carbon as the mainstay of the world the conditions are more 
The electrolytic dissolution of carbon is a feat which 
has only lately been accomplished, and there are not wanting 
those who deny that accomplishment. The present position 
of affairs may be gathered from the following exposition of a 
polemic now current. 

Prof. VodkL's criticism of Dr. CokhxN's researches on 
the dissolution and deposition of carbon in and from an 
electrolyte naturally led us to expect a spirited rejoinder, 
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and it has been not long in coming. Both the original Paper 
and the objections raised to the conclusions contained therein, 
have been transcribed into these columns, and it is unneces- 
sary to recapitulate the arguments of the eminent adversaries 
(see The Electrician, Vol. XXXVI., April 3rd, p. 756; also 
The Klectrician, May 8th, p. 49). Dr. CoEuw's present pro- 
nouncement is given prominent position in the Zeitschrift für 
Elektrochemie, and we propose to reproduce its substance. 

Dr. Сонм begins, as is too common with the criticised 
physicist or chemist, by reference to labours about to be accom- 
plished, pending the completion of which the objections of his 
critic might well have remained unanswered. Wecan discover 
no sort of justification for such defence. When a public state 
ment is made, it is, in colloquial language, put there to be shot 
at; and though he who published it has a perfect right to keep 
silencé when he is criticised, he must not complain if the 
public interpret his silence in their own way. However, in the 
present case Dr. Coknuw is content to suggest this passive 
attitude, and, having done so, assumes а sufficiently vigorous 
defensive position. He begins to minimise the effect of 
Prof. Voerzr's somewhat formidable array of authorities by 
pointing out that the source of the quotations made is no more 
esoteric than the indexes of Wizpemann and the BERICHTE, and 
further that he (Dr. Cozun) actually quoted the namesof BARTOLI 
and Parasocti—much relied on by his opponent—as those 
whose work formed the starting point of his own. After this 
preliminary skirmish, Dr. Cokkx settles down to the dis- 
cussion of the more important questions raised by his critic. 
Dr. Сокнкх was, and apparently is, of the opinion that he is 
the first to succeed in obtaining a deposit of carbon at the 
cathode of an electrolytic cell; Prof. VocEL, on the other 
hand, contends that Dr. Cozan has been anticipated by 
MarrEvcci, Von Bano, and Ввлчре. With regard to the last- 
named, Dr. Сокнх adduces the following statement :—Branpg 
electrolysed carbon compounds, using a mercury cathode, and 
obtained a deposit—a circumstance to be attributed to the 
presence of small quantities of calcium in the organic electro- 
]yte. The succeeding paragraph is quoted from Branpe’s own 
Paper (Pogg. Ann., XXII., 1881, р. 803) :-—“ On the hypothesis 
that different results might be obtained when soluble salts of 

morphine, cinchonine and quinine were electrolysed with 
mercury as a cathode, experiments were made with the 
sulphates of these bases. In this case no metal-like deposit 
was observed, provided the salts were pure. The addition of 
an alkali, even in small quantity, gave the same dubious 
appearances as had been previously noted with quinine which 
contained a little lime." If this be the passage relied on by 
Prof. Vodkl., we can only say that it seems scarcely ad rem. 
Dr. Coknx proceeds to cite Von Baso concerning an actual 
deposit of carbonaceous matter obtained by that observer, who 
says (Journal fur prakt. Chem., LXXII., 1857, p. 75): “ The liquid 
exposed to the action of the zinc pole had suffered actual change. 
A considerable quantity of a resinous substance had separated ; 
this substance was, with difficulty, soluble in water, but readily 
in alcohol; it was also soluble in nitric acid." If this be the 
best evidence that Prof. Voce. can put forward of the deposi- 
tion of carbon prior to Dr. Cornw's researches, we are not 
greatly impressed by the strength of his case. At this point 
of the controversy however, it may, be permitted us to point 
out that the actual analytical figures from which Dr. Coens 
deduces that the deposit obtained by him was carbon asso- 
ciated with nothing but the elements of water, are still wanting, 
and, failing their publication, the force of his conclusions is 
much impaired. Passing to the next stage, it is pleasing to 
find that the disputants are at one as to the uncertainty of the 
existence of ionic carbon in the sulphuric acid electrolyte used 


by Dr. Coznn; but it is disappointing to discover that no 
attempt seems to have been made to ascertain, by means of 
analysis, the nature of the carbonaceous material colouring 
the solution, and serving as a source of the carbon deposited. 

Dr. Coens makes a spirited defence of his original statement— 
categorically denied by Prof. Уоокт, —that he has succeeded in 
dissolving carbon by electrolytic means. He points out that 
the difference between himself and his critic may be partly 
verbal, for possibly by an electrolytic solution of carbon Prof. 
VoaEL understands one in which carbon is present as such, and 
he playfully remarks that trial might then well be made by 
evaporating or freezing the solution to deposit the carbon it 
contains in the form of diamonds. Moreover—he goes on in 
the same vein—is copper dissolved in sulphuric acid to be 
regarded as a solution of the metal as such? When a solu- 
tion of common salt is evaporated or frozen does sodium 
separate out? Carbon is only behaving like other elements 
when it forms a compound substance in the act of dissolution, 
which compound has the capability of splitting into ions, as is 
apparent from its conductivity and electrolytic decomposition. 
The nature of the ion-forming substance can be determined 
by the usual chemical and physical methods, involving an in- 
vestigation in which Dr. Сокнух is now occupied. 

Finally, Dr. Сокнк turns on his critic and displays erudition 
of his own in chemical literature. According to MENDELEEFF 
(who does not quote a reference) ‘‘diamond powder is 
deposited on the negative electrode when a weak galvanic 
current is passed through liquid chloride of carbon ’’—a state- 
ment sufficiently startling. It is possible that MENpELÉErr 
refers to the work of Desprerz (Comptes Rendus, XXXVII., 
p. 869) who found, according to Dr. Coknuw, that a small 
current passed for two months through slightly acidulated 
water deposited diamond powder on the cathode. Whence 
the carbon, asks the sceptic? The same author less incredibly 
states that a weak current passed for six months through 
chloride of carbon diluted with alcohol gave greenish crystals 
on the positive electrode and on the negative brownish warty 
masses, showing a few reflecting surfaces and approaching the 
diamond in hardness. It is als» a matter of common know- 
ledge that metals deposited electrolytically sometimes: contain 
traces of carbon. With this curious miscellany does Dr. 
Cokhx defend himself from the charge of i ignorance of the 
literature of the subject. 

Touching this last point as the beginning of our endeavour 
to arrive at an appreciation of the merits of the respective 
views of the rivals, we may say that, considering the quality 
of the bulk of the previous work quoted by both contro- 
versialists, as judged by the excerpts which they give, we are 
by no means sure that a hearty catholic ignorance of the 
whole is to be altogether despised. Speaking plainly, it is 
poor stuff; much of it dilettante experiment expounded by 
obiter dicta, better unread and decently forgot. Putting all 
such quotations aside as weapons for pretty sparring, and not 
much more, the facts of the case may be examined. On the 
one side, Dr. Сокнх has brought forward observations which 
are certainly remarkable, and appear to be novel; on the 
other, Prof. VocEL has rightly insisted that some of the 
evidence adduced is not inexpugnable. Failing counter- 
experiment by Prof. VocEL, we are bound to accept Dr. 
Соєнм’'в results, but we are free to require of the latter such 
further investigation as will fill the gaps indicated or made by 
his very ingenious and penetrative critic before the con- 
clusions which he comes to can be hall-marked as grounded 
on plain, full and reliable data. We cordially hope that this 
work, upon which Dr. Coray states he is now engaged, will be 
brought speedily to a successful issue. 
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THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY F. C. RAPHAEL. 
( Continued from page 171.) 
INSULATION TESTING ОЕ IIIGH- PRESSURE Mains purine WORKING. 


Ihe testing of а connected-up high-pressure network is not 
so useful as the testing of a low-préssure network. Usually a 
fault is not detected until it is a dead earth. The normal 
insulation resistance of a high-pressure cable is at least several 
hundreds of megohms per mile, whilst that of the switches, 
cut-outs and transformer terminals combined is, owing to 
surface leakage, rarely more than 10 megohms per connection. 
In practice, before a fault has. become bad enough to make an 
appreciable difference in thé measured insulation resistance- of 
the connected-up network, it will spark across and burn itself 
into a dead earth: Many concentric systems are exceptions, 
however, A well-insulated concentric system has its outer 
main at a comparatively low potential, owing to “condenser 
effect.“ Then if a fault occur on this main it gradually 
lowers the resistance of the main, the potential of the main 
also gradually decreases, and a daily test of the network would 
detect the fault before it had become a dead earth. 

Mains which feed substations are also exceptions. These 
have, as а rule, only two ends each, and consequently their 
normal insulation resistance is confparatively high. A fault 
in such a main will often be detected before it attains a 
dangerously low resistance. Whether such a fault can be 
found before then is another matter. 


But even if the test only indicated the dead earths, it is not 


to be despised, for it can happen that a cable sparks to earth 
without blowing the fuse. Sometimes, on the other hand, the 
dynamo takes cognisance of the state of the mains; and, on a 
cable sparking to earth, the machine will do likewise with a 
howl of defiance, and do itself considerabledamage. Although 
cable manufacturers may assure us that they now never make 
cables that could spark to earth, even if subjected to five or six 
times the strain they are subjected to under normal working 
conditions, and, although it may be only in a few cases that 
a fault can be detected before it interrupts the supply, yet, 
even for such exceptional cases, it is worth while to make a 
daily test of the mains. 

In the case of a system, one main of which is permanently 
earthed at one point only, the potential at various points of the 
earthed main may be measured occasionally by a voltmeter 
connected between the cable and earth, and thus the occur- 
rence of a dead earth on this main would often be noticed. A 
fault in the other main would not be detected until it was a 
short-circuit or had blown a fuse. 

Method 5.—Continuous-current high-pressure net-works, 
which are not permanently earthed, may be conveniently 
tested by method 1. А voltmeter should be used, and a well- 
insulated high resistance must be inserted between the volt- 
meter and the main, the other end of the voltmeter being 
connected to earth. As before, the insulation-resistance of the 
system will be given by the formula 

V 
кай е) 
| M 1+9 
or the fault resistance of each main by the formule 


5 _ 9 M Өй (4, + dj) 
' 4 

? 
V- (di dj) 

1 
g being the voltmeter resistance plus the resistance inserted in 
series with it, di +d, the arithmetical sum of the readings, 
and V the potential difference between the mains. 

Tests with temporary conncctions on high-pressure cir- 
cuits are always more or less dangerous. Ву having a few 
more switches on the switchboard, or, better still, an inde- 
pendent switchboard for testing purposes, no connection need 


7 


* From a forthcoming work to be published by Zhe 4. cetri ian Printing 
and Publishing Company. All righta are reserved, 


for this test. 


but depends also to a great extent on their capacities. 


be made with loose wires.  Fuses should also be inserted 
between the mains and the testing apparatus, both the switches 
and fuses being of a type intended for high pressures. 

A “ turn-over” or “ hatchet ” switch is very suitable to use 
The connections are shown diagrammatically 
in Fig. 11. Some incandescent lamps in series may be used 
for the resistance in series with the voltmeter. But then, as 
when a hot-wire voltmeter is used, the calculated insulation 
resistance will not be absolutely accurate, owing to the lamps 
having different resistances for different currents. passing 
through them. 

Some engineers object to the above method because, by 
earthing one main, an undue strain is put on to the other 
main and the dynamo and transformers or arc lamps. The 
only alternative is to measure the potential between each 
main and earth daily (or continuously) with an electrostatic 
voltmeter, as explained later—method 6. The two potentials 
are, in a continuous-current network, proportional to the 
fault resistances of the respective mains. The actual insula- 
tion resistance of the network cannot, however, be calculated 
from these voltmeter readings. 

The Hartmann and Braun leakage indicator, which has 
already been described and is represented in Figs. 8 and 4, is 
also made in a form very suitable for testing high-pressure 
continuous-current mains. The high-pressure instrument is 
similar to the low-pressure one, except that the parts are 
better insulated and that it has a higher resistance. The 
instrument for 1,000 volts pressure gives scale readings from 


Voltmeter, 


Earth. 
Fic. 11. 


1 megohm to 80,000 ohms; the instrument for 2,000 volts 
gives readings from 2-7 megohms to 150,000 ohms. The 
resistance of the active coil of the latter is about 16,000 ohms, 
&nd & dead resistance of 100,000 ohms is inserted in series 
with it. As before, the reading gives the correct insulation 
resistance directly, if a deflection is obtained in one position 
of the switch only. If deflections are obtained from both 
mains the formule 15 must be used to deduce the fault 
resistances. Where high-pressure continuous-currents are 
used for lighting, in conjunction with continuous-current 
transformers, the normal insulation resistance of the high- 
pressure mains and connections will be higher than a 
megohm or two, so that the instrument would become a direct- 
reading leakage indicator pure and simple, in fact just what is 
wanted in this case. At 2,000 volts pressure а main will seme- 
times spark to earth before the resistance of the fault is as low 
as two megohms, but at 1,000 volts this is very rare. In 
series arc-lighting circuits just the opposite conditions hold, 
the normal insulation resistance being as & rule much lower 
than a megohm. For testing these the voltmeter method 5 
is just as good, as the formula for the insulation resistance cf 
the network is a more convenient one to use. 

In the case of alternate current high-pressure systems which 
are not earthed, the potential of the mains should first be 
measured when the mains are known to be in good condition, 
and the test should be repeated daily; the readings from day 
to day ought always to be the same. The actual potential of 
each of the two mains is not, as in а continuous current two- 
wire system, proportional to their relative fault apes 

the 
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potential of one main is always nearly zero it does not at all 
follow that its insulation has broken down; in fact the outer 
conductor of a well-insulated concentric system has usually 
zero potential. But ifore day the potential of a main is much 
nearer to 0 than on the preceding day, while the potential of 
the other main has risen, then it is correct to infer that a fault 
has developed in the former main. When a new section of 
main has been connected up to the network, the relative 
potentials of the two mains may alter considerably, owing 
to the change in their capacities. A new section of main is, 
however, always tested at a pressure higher than the working 
pressure before it is permanently connected to the network, 
so that one knows that the new readings are all right," and 
they are duly registered as what ought to be’’ until another 
new section is connected up. 

There are three ways in which the potential of each main 
can be measured :— 

Method 6.—By means of an electrostatic voltmeter con: 
nected between each main and earth. The advantage of 
using an electrostatic voltmeter is that it can always be left 
connected to the main. It is only necessary to take a reading 
from one main, as the sum of the two potentials is equal to 
the working pressure if the insulation resistance of the volt- 
meter be high compared to that of the mains. Having an 
instrument on each main has only the advantage that the two 
readings check one another. If one voltmeter only be used 
it is best to have it on the main which gives the lower reading, 
as a lower reading instrument is more sensitive to small 
changes in pressure. 

Method 7.— By means of а vacuum tube, one end of which 
is held in the hand or otherwise connected to earth, the other 
end being placed against the main. This method can be used 


Main 1. Main 2. 
: Electrostatic 
Voltmeter. 

Earth. Earth. 

Fio. 12. 


very well in the case of a side-by-side system, but not. ре 
for a concentric system. In a side-by-side system the normal 
fault-resistances of the two mains are about equal, and the 
two have also equal capacities. They will therefore, normally, 
have equal potentials, and the vacuum tube will glow when 
connected between either main and earth. If a fault occur 
on one main there will be no glow, or less glow, from that 
main, and a brighter glow from the sound main. In a well- 
insulated concentric system the normal potential of the outer 
main is very much less than the potential of the inner main, 
and in consequence the tube will not glow when connected to 
the former, whether there were a fault in itor not. 

Method 8.—By an electromagnetic or hot-wire voltmeter 
in series with a high resistance. The connections are the 
same as in Fig. 11. Tests may be taken from each main with 
different voltmeters, or with the same voltmeter and different 
resistances in series with it. It is only necessary that the 
same resistance and instrument be used for the same main 
each day. A number of incandescent lamps connected in 
series forms a very convenient resistance. 

Method 9.—Sometimes it is preferred to make the test as 
shown іи Fig. 12. The reading of the voltmeter is taken when 
the connections are as on the diagram, and then the electro- 
static voltmeter is connected to main 1 and the earth resist- 
ance to main 2. Ав іп the last method, there is no need to 
have the resistance > the same for both mains. This method 
is perhaps the best for concentric systems. Both this and the 
preceding method are open to the objection that, by earthing 
one main, an undue strain is put on to the other main and the 
machinery and transformers. 


localisation applicable to electric-light networks. 


The Cardew, Drake and Gorham’ Leakage Indicator.—This 
instrument is practically two electrostatic voltmeters or gold- 
leaf electroscopes. They are not direct-reading in volts, and 
they give an indication of the condition of the mains by 
method 6. This instrument is shown on Fig. 18. To each 
main is connected a plate, against which lies a thin foil 
fastened to it at one end. ‘The case of the instrument is 
connected to earth. When the mains are “live ” the foils 
diverge from the plates. The makers also supply a resistance 
coil and switching arrangement so that the instrument can be 
used for method 9. 


№ = А, 


SS а 
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GENERAL METHODS or Faver LocarisiNG. 
In this section will be considered the methods of fault 
The methods 
will-first be described, and then their relative advantages and 
disadvantages will be discussed in connection with the various 
cases occurring in practice. 
Loop Methods. 

For these methods it is necessary to have a complete 
circuit of cable, from the testing station, through the faulty 
section, and back to the testing point. This circuit is called 
the loop.“ The different sections of cable forming the loop 
need not be of the same sectional area; it is only necessary 
that there be two independent paths of good insulation 


= . 


B, Bg B4 . H 
1 


Feeder a, 
Feeder аз 
Feeder a; 
Station. Feeder a, 
Feeder b, 
Feeder b, 


Feeder bs 
Feeder b, 


Fia, 14. 


resistance from the testing point to the fault. The simplest 
way to get this is to connect the faulty cable with its fellow 
cable at one end of the faulty section, and to test at the 
other end; but it is not always necessary to make a short- 
cireuit to obtain the requisite loop. In the case shown 
in Fig. 14 the loop may be made up in any of the following 
ways :— 

Feeder b, B, Ba, feeder 0, ; 

Feeder bz, В, B.,, feeder b,; 

Feeder bi, В, Ba, feeder bu, &c. 
Or Gand H may be short-circuited, and the loop used may 
then be 

Feeder о, G M, feeder 01, 

or Feeder «,, G H, feeder б„, &c. 
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Or R and S may be short-circuited, and the loop 

Feeder a,, A. M, MS R, RPN, N B, feeder b,, may be 
employed. 
A pair of ''ring-mains" is shown diagrammatically in 
Fig. 15, the points A, D, C, &c., being house-connections. 
This arrangement of main is much used on high-pressure 
systems, and makes very convenient loops. In the case of a 
ring-feeding-main as in Fig. 16, a system used for some low- 
pressure networks, the test may be made in the station through 
two feeders of like polarity, the continuity of the ring being 
broken at some point, or the test may be made from any point 
on the ring. 


Main 1. 


Station. 


Main 1. Main 2. 


Fic. 15. 


So as to have the diagrams as simple as 
been made to represent two-wire systems. 
If the loop is made up of several lengths of cable of different 
sectional area, to facilitate calculations the length of the loop 
should be reduced to the equivalent length of the size of cable in 
which the fault is, that is to say, to the length of this sized cable 


possible, they have 


which would have the same resistance as the loop. If a and 5 | 


be the sectional areas of two conductors A and B, the length 


Station. 


oe re 


Fia. 16. 


of B, which would have the same resistance as unit length of A, 


is о The following example shows this process. А loop is 
a T 
made up of 840 yards of 19/18 cable, 105 yards of 87/16 (the 
faulty section), 81 yards of 19/16, and 529 yards of 19/18, as 
shown in Fig. 174. 
The sectional area of 37/16 cables is 87 x 0-008217 sq. in. 


The sectional area of 19/18 cables is 19 x 0001810 sq. in. 


A 340 yds. 19/18 106 yds. 37/16 84 yds. 19/16. 
o D E 


Testing 
Station. 
И 629 уаз. 19/18 
Fic. 174. 
. А 1177 
Testing C 108 16g E 
Station. 
B 1831 
Fic. 175. 


Therefore the length of 87/16 cable, which would have the 
game resistance as 840 yards of 19/18 cable, is 
340 x 87 x 0:003217 
19 0001810 1177 yards. 
The piece of 19/16 cable is equivalent to 


Ee 97 _ 163 yards of 87/16 cable. 


| cable of largest section. 


| good use to which they are put. 
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' The next piece of 19/18 cable is equivalent to 


529 x 87 x 0:008217 
19 x 0:00180 
This is shown on the diagrams (Figs. 17a and 175). The 
length of the loop taken for the calculations of the test is then 
1,177 + 105 + 168 + 1,881 =8,276 yards. If the result given 
by the localisation test is that the fault is 1,270 yards from 
the end A, the position of the fault will be 1,270 — 1,177 = 98 
yards from the point C. | "un 
In cases in which it is not known which is the faulty piece 
of cable, the length is taken as the equivalent length of the 
Suppose, for example, that there is a 
fault in loop just considered (Figs. 174 and 175), and that the 
position of this fault works out to 1,880 yards from the end A. 
Then it is apparent that it is in the section D E, and at the 
equivalent distance of 1,880 — 1,177 — 105 =98 yards from D. 
But as this section is of 19/16 cable, and not of 87/16, the 
‘actual distance from D will be less, in face | 


98 x 19 
97 


When, in describing the methods following, the length of 
loop and the distance from the end of the cable are referred to, 
the equivalent length as just described is always meant. 


(To be continued.) 


= 1,881 yards of 87/16 cable. 


= 50 yards. ` 


THE ELECTRICAL AND GENERAL ENGINRERING 
COLLEGE. 


At the invitation of the principal, Mr. G. W. de Tunzelmanu, 
we recently paid a visit to the Electrical and General 
Engineering College, Penywern-road, Earl’s Court, and we were 
much struck by the resources of the establishment, and the 
The College possesses 


laboratories, class-rooms, and workshops. In the basement 


| there are an engine and dynamo room, machine shop, and 
accumulator room. On the ground floor are the physical and 


experimental laboratories, drawing office, pattern room, &c., 
and above there is a well-arranged chemical laboratory. Steam 
is supplied from an 8 н.р. semi-fixed locomotive-type boiler 
(with pump and injector feed) to a Marshall horizontal engine 
running at 50 revolutions, and indicating 25 нр. at 8010. 
pressure. This engine drives a counter shaft, and from this 
are driven by belting, several continuous and alternate- 
current dynamos. The switch board has been designed and 
built by the pupile, and is a very creditable piece of work. 
The machine shop, a view of which is given in the accompany- 
ing illustration, contains, amongst other appliances, six small 
lathes, two being driven by & monophase alternate-current 
motor, invented by Mr. Walter Langdon-Davies, a side-planer 
working over a surface 6ft. by lõin., and driven by a Johnson 
and Phillips continuous-current motor, an 8 H.P. screw-cutting 
lathe with 12ft. bed, also driven by a motor, a vertical boring 
and turning machine by the Richards Machine Tool Company, 
driven by an alternate-current motor, a 14in. emery tool-grinder 
by Pfeil and Co., driven by alternate-current motor, a punching 
machine by Pfeil and Co., various drilling machines and the 
usual benches and vices. In an adjoining room there is a 
portable forge with suitable appliances for making tools, &c. 
The physical section contains excellent instruments for research 
work aud some admirable models illustrating physical laws. 
Although we are not all agreed as yet as to the best method 
of training an engineer, there is a general consensus of opinion 
that the time-honoured practice of a seven-year workshop 
apprenticeship fails to meet modern needs. Engineering is, at 
the end of the nineteenth century, too intimately connected 
with physical science for anyone to hope to make his mark in 
it unless well grounded scientifically. In no branch of 
engineering is scientific training more pressing than in the 
electrical branch. Systematic training in pbysical science, and 
in the scientific methods and ideas underlying any particular 


Е 


branch of engineering, is obvionsly impossible in the work- 
shop. There are now in this country numerous large and 
well-equipped colleges, which offer unrivalled facilities for 
acquiring special technical knowledge. But a private institu- 
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likely to teach the lads concerned. Here we see the essential 
difference between working in a technical school and in the 
workshops proper. 
give a pupil the maximum of instruction ; in the latter the aim 


In the former the aim is, or should be, to 


CAPE AF Ye > ы UN. 


gy L «ё. К. 
UNS 
? » 
В + 


a 


a "9 ud. > 


View of Part of Machine Shop. : 


tion, run on independent lines, is a welcome rarity ; the more 
welcome in this. instance since the general arrangements seem 
to permit of much good educational work ; that is to say, work 


is to turn out work cheap and expeditiously. Excellent prae- 
tice no doubt, but of little educational value to the premium - 
pupil who plays his little part in it. 


AUSTRALIA AS A FIELD FOR ELECTRIC SUPPLY. 


BY J. A. DAWSON, A. I. E. E 


It may be of some interest to your readers to hear a little 
on the above subject from an Australian standpoint. There 
are several important factors to be considered when entering 
into the question of electricity supply in any part of the world, 

tho chief ones being, I think, the cost of fuel and the selling 
price of gas, the first having an important bearing upon cost 
of production of electricity, and the second upon the price per 
unit which can be charged to successfully compete with our 
old-established rival. mE | 

Now, so far at any rate as the Eastern oolonies. are 
concerned, these conditions are deeidedly favourable to the 
electricity supply company. We have an unlimited supply 
of cheap fuel and the ruling price of gas is very high. 
Our principal coal-producing districts are Newcastle and 
Bulli, in New South Wales, and Gippsland in Victoria. The 
latter mines have only been opened up of late years, and pro- 
duce a very good ooal, though not equal to the Newcastle coal 
for steaming purposes, by about 25 to 30 per cent, yet it will 
probably be put on the market in the near future at such a 


rate as to make it cheaper for Victorian consumption than the 


imported coal which at present is principally used in all the 
Colonies, and is now supplied at the seaboard at from 12a: 6d., 


and inland at 188. to 25s. and 30s. per ton, according as the 
distance from the seaboard increases. Then again in most of 
the Colonies there are supplies of good firewood sufficient 
for generations to come, the inland cities and towns being 
practically surrounded by forests, and experience shows that 
for steam raising purposes 4 tons of, say, Victorian fire- 
wood are equivalent to 1 ton of Newcastle coal, which 
is our standard. This firewood can be delivered at the 
works at from 3s. per ton in some districts to 5s. per ton in 
others, so that in the far inland towns, where coal would cost, 
say, 30s. per ton, firewood is substituted which actually gives 
us fuel equal to coal at 12s. to 18s. per ton, thus keeping the 
cost of production of electricity very much lower than it would 
otherwise be. This cuts two ways, as our gas competitor must 
bring his coal by rail from the seaboard at the higher rate, and 
must charge a high price for gas—in many places it is 10s. 
and 12s. 6d. per 1,000ft.— while the Board of Trade unit 
could be produced at a comparatively low figure, and sold 
at a high one, say le, thus giving the electricity supply 
company a double advantage. In the provincial cities of 
Victoria gas is not less than 7s per 1,000ft, and best 
steaming coal 18s. to 20s. per ton. Electricity should be 
produced in these cities for, say, 3d., and sold for 7d. or 8d. 


per unit, and at that rate easily compete. with gas and show a 


Then, again, many of these cities and 


E 


good margin of profit. 


towns are important mining centres, with numbers of large 
payable mines abutting on the leading streets along which 
supply maius must pass, and these will undoubtedly become 
consumers both for light and power, and, what is of great 
importance, will give a steady day load, and thus materially 
assist in maintaining a good “load factor.” 

Climatic conditions also are favourable, the hot weather 
experienced in the Colonies making the electric light much 
more welcome than gas. 

A question which is sometimes asked is, Are the existing 
supply companies in Victoria paying? Detractors say, No. 
We say, Yes; they are paying, not dividends to shareholders, 
but a high rate of interest to the banks from which 
most of the companies have borrowed a large proportion 
of their capital—a circumstance due to some of the com- 
panies commencing operations just about the time of the 
p financial collapse. Their annual reporta show a credit 

ance over working expenses of from 8 to 10 per cent. on 
their capital outlay, and each year these companies are 
extending their mains—to meet the increasing demand—and 
carrying out other works, all of which have to be paid for 
out of revenue, and this during a period of fin«ncial and 
business depression, when almost every other industry is 
languishing. With the return of prosperity, of which there 
are evident signs, and under the recent Electric Light and 
Power Act of Victoria, giving supply companies a tenure of 
30 years, with option of. renewal or selling to Local Authority 
at tbe expiration of that time, electricity supply companies 
will take their right place, and, on,the whole, their outlook for 
the future is very bright. 


A SELF-FILTERING LUBRICATOR. 


The accempanying illustrations show the elevation and plan 
of a sight-feed shaft lubricator, designed and made by Messrs. 


PLAN. 


Boswell and Carter, of Salford. The special feature of this. 
lubricator is that it is constructed so as to strain or filter the 
oil, separating the pure and lighter oil from the heavier and 


: oil at 10 Se than the normal temperature and pressure. 
P 


dirty oil. It will be seen that the lubricator consists of an 
upper and a lower oil chamber, separated by a diaphragm 
plate in which there is à tube leading to the bottom of the 
lower chamber. From the upper. part of this same chamber, 
the lighter oil passes through the regulator valve to the tube 
leading to the bearing' which is to be lubricated. If the flow 
of oil through the pilot valve in the communicating tube 
should be interrupted, this will be shown by the accumulation 
of air at the top of the lower ohamber, and the lubricator can 
then readily be cleaned. Ав affording an additional means for 
purifying the oil passing down to the shaft, this form of 
lubricator might be found serviceable in conjunction with a 
good oil filter; but we do not consider that it would suitably 
replace the oil filter. The action is simple, and if used with 
oils of moderate thickness it ought to be reliable. 


THE TESTING OF LUBRICANTS.* 


The great difference that exists between various lubricants has 
doubtless been impressed upon all in charge of machinery, and 
therefore the practical value of an apparatus for making teats of 
oils cannot but be fully recognised. To make such tests, however, 
even with the most carefully designed and constructed apparatus, 
and obtain concordant results is, however, far from a simple 
matter. The coefficient of friction thus obtained includes two 
factors—the coefficient of oil and of the journal and bearing 
surface—while, if the temperature is not fixed, a third one 
is introduced. In any event it is preferable, instead of accept- 
ing a coefficient derived from a test as an absolute quantity, to 
consider it as merely comparative and its bearing determined 
by reference to other tests made with the same apparatus under 
the same conditions. Even to obtain satisfactory comparative 
results, certain precautions should .be observed, as follows: 
The journal should be hollow and ground to surface. The 
first requisite is necessary in order that in different tests the same 
temperature shall be maintained; experience has shown that the 
slightest irregularity of the surface of the testing ground may pro- 
duce such discordant results that no precautions should be neglected 
on this score. The bearing surface should be preferably genuine 
babbitt (this with sufficient antimony to make the molten metal 
run freely). It is -doubtful if genuine babbitt has ever been 
exceeded by any alloy in anti-frictional qualities, and a bearing of 
this material is sanity kept in good condition. The utmost care 
should be used to scrape the bearing to fit the journal. Before 
every test both journal and bearing should be most thoroughly 
cleaned, and the journal should not be permitted to remain in place 
when the testing apparatus is not in use. The journal should not be 
rigidly coupled to the driving shaft, but driven by means of pins. 

e load on the journal should approximate to the actual load'on the 
bearings with which the oil tester is to be used ; it has been found 
that an oil which will stand an excellent test under one prés- 
sure will give very poor results under another. For roughly com- 
parative results a solid journal may be used, and the rise in 
temperature of the bearing noted for equal amounts of work, the 


.temperature readings being taken from a thermometer immersed in 


mercury contained in a hole bored in the bearing. In any event 
every set of tests should include one to determine the action d the 
very 
steam t of any size should use two grades of oil—one for light 
pressures, and another for main bearings, as the oil suitable for 
one of these purposes is not the best for the other. For con- 
densing cylinders the use of any other than a pure mineral 
lubricant should not be. permitted, while for non-condensing 
cylinders & mineral lubricant is preferable, owing to its greater 
cleanliness. By mineral lubricants is not meant the 20-cent oils 
sometimes purchased, but a high fire-test and well-refined oil. It 
is r economy to use cheap oils in a cylinder, particularly as 
with oil of good quality a surprisingly small amount is required. 
In fact, it is questionable if any lubricant at all is needed in the 
cylinders of vertical engines. | 


Telephone Wire Cutting.—The Ludlow Corporation have 
followed the Guernsey example, and cut the telephone wire 
from the Exchange Vaults to the warehouse in Church-street, 
in consequence, it is stated, of the National Telephone Company 
refusing to enter into an agreement with the Town Council. 
Tbe owners of the other wires paid the required sum asked by 
the Corporation. r 


From the Electrical World of New York. 
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THE EFFECT OF WAVE-FORM ON THE ALTERNATE- 
CURRENT ARC.* 


BY JULIUS FRITH. 


In the Paper by Dr. Fleming and Mr. Petavel, recently read 
before the Physical Society, on The Alternate-Current Агс,”+ I 
think too little attention was paid to the wave-form of the alternate 
current used. It is known that if the arc is allowed to exert a 
preponderating influence at all on the alternate-current circuit it 
alters the wave-form of both the current and the P.D. in a very 
marked degree. 

As an illustration of the change produced in the wave-form by 
the character of the external circuit f, ive some curves for alternate- 
current arcs, taken from a Paper which I read before the Man- 
chester Literary and Philosophical Society in March, 1894. Here 
is shown, first the E.M.F. curve of the machine on open circuit, 
which is rather more peaked than a sine curve, and involves the third 
harmonic largely. Next is shown the curve obtained under the 
same conditions, but with an arc lamp taking 10 amperes at 40 volts 
joined direct to the machine. The lag recorded is due to the self- 
induction of the machine, which was a ‘‘ Wilde” alternator, the 
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These curves show, I think, the great effect that the arc has 
on the wave-form, and also how this effect can be destroyed by 
placing resistance 1n series with the arc. | | | 

In a Paper by Rossler and Wedding, which appeared in The 
Electrician for August 31, 1894, it was proved that an alternate- 
current arc is more efficient, that is, gives a higher candle-power 
for the same electric power consumed, when the alternating 
current feeding it has a flat-topped than when it has a peaked 
wave-form. Rössler was, however, mistaken, I think, in assuming 
that the machine was making that curve. Indeed, this mistake 
runs through the whole of this otherwise most valuable Paper. 
Rossler took three machines giving, as he thought, wave forms 
from the extremely peaked to the extremely flat wave, and deter- 
mined the efficiencies of the same arc lamp for each of them. 
Whereas exactly the same results might have been obtained from 
one machine alone on causing it to givea higher voltage by increas- 
ing the field excitation and then absorbing the excess of 5 
resistance, exactly as in the case of the Wilde alternator above 
referred to. I understand that in the experiments described by 
Dr. Fleming and Mr. Petavel there was always a resistance 
amounting to 7 ohms outside the arc, and hence a wave form 
was forced upon the arc which, as Rössler has proved, is not 
the most efficient one, and which the arc would convert into a 
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It will also be noticed that tho 
first ordinates of the curves are not quite equal to the last ordi- 


. armature of which contained iron. 


nates ; this is due to the curve being slightly asymmetrical. The 
whole period is only one third of the revolution of the alternator 
(shown as 120deg. in the figure). In one complete revolution this 
lack of symmetry would, of course, disappear. 

It is seen that the arc alters the wave-form from a peaked curve 
` toa very flat topped curve, changing sign almost instantaneously, 
, and with two small maxima, which occur respectively just before 
and just after each reversal. The next curve shows the effect of 
adding a resistance of 1 ohm in series with the arc. This smoothes 
out the two maxima, but otherwise does not affect the shape 
materially. 

The current and P.D. curves with 5 ohms in series with the arc 
are next shown. Both waves now assume much more the form of 
the E.M.F. curve on open circuit, except at the zero line. Here 
` the P.D. curve crosses the line twice in each direction, and the 
current curve runs parallel to the zero line for some way before 
crossing it. 

. * Communicated to the Phil. Maj. by the Physical Society ; read 
April 24th, 1896. 
T Supra, p. 515, 
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form better suited to itself if it had been allowed to do so, as it is 
in commerce. This consideration must affect, not only the effi- 
ciency, but also the curves which Fleming and Petavel obtained 
for the variations in the lummous intensity. 

Further, this action of the arc in modifying the wave-form may 
throw some light on the discrepancy between the efficiency of 
alternate-current arcs as determined in the laboratory and that 
stated to be obtained in practice. When an arc is run in the labo- 
ratory a large resistance is almost certain to be put in series 
with it to ensure that degree of steadiness which is essential to exact 
measurement, and hence the arc cannot alter the wave-form. In 
the commercial use of arcs, on the contrary, the circumstances are 
widely different. In this case, for economic reasons, the arc must 
form a large percentage of the total ‘‘ reactance” of the circuit, 
and therefore can easily alter the wave to the form required for the 
greatest efficiency. | | 

It is interesting to note that the wave-form giving the best result 
for the arc is almost exactly the opposite to that giving the best 
efficiency for transformers. In the former case a flat-tupped wave 
is best, while for the maximum efficiency of transformers an exceed- 
ingly peaked wave із best, as lately found by Dr. Rössler. This 
points to the building of alternators for use with transformers in 
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such a way as to give peaked wave-forms. In the case of the arc 
the building of machines to give the most efficient wave-form is 
not so necessary, since, generally, the arc itself has the power of 
automatically converting any wave form into the one best suited 
to its uirements. evertheless, when the arc has to run in 
series with a large resistance it is of the utmost importance for 
obtaining the best efficiency that the machine should give a flat- 


topped wave. 


PRECAUTIONS NECESSARY IN THE USE OF ELEC- 
TRICITY IN COAL-MINES.* 


BY H. W. RAVENSHAW. 


Although the use of electricity for lighting and the transmission 
of power 1n coal-mines is becoming more general, and many of the 
plants have been running for some years, no serious accidents or 
explosions have within the experience of the author been traced 
to its adoption. In some districts, however, where the seams аге 
very fiery, colliery proprietors have refrained from adopting it, 
preferring to use less efficient or convenient methods than to run 
the risk of an explosion. Some writers on this subject have 
inclined to the view that there is little or no risk of the ignition of 
gas by the spark caused by the rupture of a cable through which 
the current is flowing. This, however, remains to be proved, and 
it is much better to guard against a possible danger than to run the 
risk of losing even a single life. Ав a matter of fact, the risks are 
few and easily guarded against, and there is no reason why electric 
motors should not be used in the most fiery mines, if proper 
precautions are taken in putting down a suitable plant and keeping 
it in an efficient state of repair. It is proposed in this Paper to 
offer a few suggestions, the carrying out of which may serve to 
minimise the risk both from shock and fire. 

Shocks.—A very unpleasant shock can be obtained from a 600- 
volts circuit, even on dry ground, and the results might be very 


serious to anyone who was standing on a wet floor or in water. A. 


shock may also cause a man to fall without directly injuring him, 
and for this reason gear-wheels and other moving parts should be 
well guarded in the neighbourhood of any switches, resistances or 
motors, which might have to be handled during the running of the 
machinery. АП parts of the electric circuit should be covered, so 
that it is not possible to touch them without deliberately taking 
off the protecting ‘covers, and the metal cases of switches and 
junetion-boxes should always be connected permanently to earth 

у а stout wire, either through the tramroad rails or to water- 
pipes in tbe vicinity. Motor bed-plates should also be well earthed, 
especially if the machines be fixed on timber foundations. An 
instance has come before the author where a shock was obtained 
from a hauling-rope, the hauling-engine having been fixed to heavy 
timbers in a very pit, and an accidental contact having occurred 
between the motor and the frame of the hauling-engine. 

Where parts such as brushes have to be handled while the circuit 
is alive, a sound dry timber floor, with perhaps a rubber mat, and 
a wooden handrail for the man to Steady himself by, are the best 
protection. India-rubber gloves are most uncomfortable and 
clumsy, they are liable to be pierced by small chips of metal, in 
which case they are worse than useless, and, except in awkward 
situations, they are not to be recommended. 

Even with a low voltage it is possible to obtain a very severe 
shock, owing to the high pressure which is momentarily obtained 
in breaking the circuit of an electro-magnet. The author cannot 
give any instance where loss of life has been traced to this form of 
shock, but the experience of anyone who has accidentally broken 
‚ the circuit of even a small magnet, and whose body has remained 
as a shunt to the break, is one to be remembered for a lifetime. 
Great care should therefore be taken in handling the wires con- 
nected to the field magnets. 

. . The question of prevention of shocks, although little danger to 
life is presented, is of importance, as the machinery is much more 
| ша to be well looked after if the attendant із not afraid to 
uch it, 
_ Main Conductors.—Where the shaft is wet,the cable should be run 
in cast or wrought-iron pipes having joints and junction-boxes made 
thoroughly watertight. These protecting pipes should be carried 
as far into the mine as is n to get clear of the water. 
Where, however, there is no water, armoured cables may be used, 
care being taken that they cannot be readily damaged by any 
accident to the cage. 
The usual method of carrying the cables from the bottom of the 
shaft to the motor is to suspend them from the timbers by means 
of insulators. In fixing them in this way there is great danger of 
the cables being damaged either by falls of the roof, breaking of 
the timbers, or by runaway waggons. In most cases, however, the 


cost of protecting the cables would be so great that this simple 
* Abstract of a Paper read before the Federated Institution of Mining 
Engineers, 


be perfectly airtight. 
liable 


up with bitumen or similar material. 


be capable of carrying 


method is to be preferred, especially as they are accessible for- 
5 and repair. 

everal schemes have been suggested, and some have been tried. 
for preventing the occurrence of a spark or flame on the break 
of a cable. None of these arrangements have been generally 
adopted, and it is very doubtful whether any device can be relied 
on whose action must necessarily depend on the accurate adjust- 
ment of comparatively delicate apparatus. 

Personally, the author is very much in favour of the use of con- 
centric cables, the external conductor being connected to earth at. 
frequent intervals, if not continuously. There are somé drawbacks 
to this arrangement, especially in the switches and motors, but 
these can be guarded against, and the risk from fire in case of 
damage to the cables is enormously reduced. In some cases the 
outer conductor is used for the protection of the cable, no other 
insulation being used on the outside. It is, however, advisable to 
make the cable perfectly watertight by means of leaden covering, 
and again to protect it with iron armouring. In damp places it 
may be necessary to cover the armouring with insulating material 
to prevent corrosion from electrolysis. A number of installations 
have been fitted up with the outer or return wire uninsulated or 
connected to earth. This, of courss, has the disadvantage that the 
chance of breakdown from defective insulation is doubled in fact, 
on the cable being damaged a short circuit will be almost certain 
to occur on the particular section affected. This drawback is, 
however, really counterbalanced by the fact that defects at once 
show themselves, as the safety-fuse breaks the connection in a part 
of the mine where the resulting spark can do no harm. It does 
not appear possible for the concentric cable to be broken without 
the inner wire coming in contact with the outer, causing & short 
circuit, cutting off the current at the fuses before the wires are 
severed, and preventing a big flash at a place where a fall of roof 
may have liberated gas. 

Junction-boxes.—Branches and joints should always be made in 
cast-iron junction-boxes, in order that soldering may be avoided. 
These boxes should contain good solid terminals mounted on slate 
or porcelain, the opposite poles being well separated from each 
other. The cable should be taken through stuffing-boxes, and the 
wire so fixed to the terminals that it is impossible for the cables to 
be drawn out accidentally. The boxes must, of course, be water- 
tight, the covers having faced joints, so that loose packing is not 
required, as this always gets displaced in time. 

Switches, — Where a branch occurs, a switch should be fixed in 
order that the circuit can be broken for testing, or in case of acci- 
dent. With concentric wiring, a single-pole switch is only 
required, which will break the circuit of the inner wire. In 
double wiring, however, both poles should be provided with 
switches. Where switches are enclosed in metal cases they must 
Stuffing-boxes for the cables are always 

to leak, and it is advisable where there is to have a 
separate box carrying the terminals, into which the cables can be 
brought, the connections to the inside of the switch being sealed 

Resistance frames in connection with starting and regulating 
switches are always liable to cause contact with the earth. When 


porcelain insulators are used the frame to which they are fixed 
should also be insulated, so that in case of a broken insulator the 
wire which it has supported will not make contact to earth. Wire 


coils are often used for resistances, and are usually flexible and 
liable to knock against each other or against their supports. 
They should be so spaced that it is impossible for them 
to touch surrounding objects. In some cases, as on coal-. 
cutters, it would be impossible to fit resistances which would 
the current continuously. In this case 
the switch must never be left in an intermediate position ; 
in fact, it should be made so that it is impossible to leave it in 
any position except wholly on or wholly off. Water resistances in 
which the circuit is broken between the surface of water or a weak 
alkaline solution, and a metal or carbon contact, are very suitable 
for starting motors gently, as they can be made so that there is no 
spark between the contact and the surface of the water. As, 


‘however, the water is decomposed, these switches should not be 


enclosed in such a way that the explosive gases generated can 
accumulate. This form of switch is very simple and is not liable 
to get out of order. 

Motors.—Where a large number of motors are in use on the 
same installation it is usual to put down either shunt-wound or 
compound-wound machines which work in parallel. ere, how- 
ever, only one motor is used, it is advisable to have both motor 
and dynamo series-wound. If these machines be properly designed, 
the speed regulation of the motor, given a regular speed of the 
dynamo, will be good ; and this combination has the great advan- 
tage that, when the motor is switched off, the dynamo gives no 
volts and takes little or no power. Series motors have, in many 
cases, been used in parallel with other machines for driving pumps. 
These work well so long as the load is constant, but the motor 
tends to race if the pump loses its water, and it is advisable for this 
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eason to use a compound-wound motor designed so that it will 
start readily under load, and will not run away when the load is 
taken off. 

Motor Magnets. —With a series motor the field magnets are very 
simple. Shunt-wound and compound-wound motors are formed 
with thousands of turns of fine wire, and when the coils are con- 
nected across a circuit having a pressure of, say, 600 volts, the 
wires on adjacent layers have & considerable difference of potential 
between them. · The breakdown of the insulation between the wire 
апа the frame of the machine is another source of trouble. The 
author has seen otherwise well-made machines with only a sheet of 
Willesden paper between the metal former carrying the coil and the 
wire itself. There should always be at least lin. space between the 
wire and the metal parts of the machine, mahogany or teak being 
used to separate the winding from the metal former. 

When the circuit of an electro-magnet is broken a very high pres- 
sure is momentarily produced, which will find out any weak places 
in the insulation, besides causing a bad spark where the circuit is 
disconnected. This danger can be avoided, however, by using a 
switch which will insert a resistance in parallel with the magnet to 
be broken, just before breaking, the resistance being left in parallel 
so that the et coil can discharge itaelf at its leisure. In certain 
cases the switches can be so arranged that the magneta are per- 
manently left in parallel with the armature. It is, however, always 
advisable with large motors to use a switch and resistance as above 
described, and it is usual to excite the magnets of the: moter а 
minute or two before the armature current is turned on. Series- 
mágnet coils will also cause sparking at the switch when the motor 
is cut off, consequently both motor and dynamo should be fitted 
with a resistance permanently connected in parallel with the series- 
magnet coil. This resistance absorbs very little power, and reduces 
the spark on breaking the circuit to & very small amount. 

Motor Armatures.—The use of geared wheels has been one of 
the most fruitful causes of expense, the rapid vibrations trans- 
mitted to the armature being certain to eventually destroy the 
armature. In certain cases where the speed of the armature is 
below 500 revolutions per minute, and where the construction is 
particularly good, an armature will run for many months without 
repairs; but wherever it is feasible belt-driving or worm-gearing 
should be used for the first reduction of speed. It is a remarkable 
fact that in many cases under heavy vibration an armature gives 
way mechanically while the insulation remains intact. Conse- 

uently the armature and commutator should be fixed to the shaft 
is the most efficient mechanical means possible. 

Two forms of armature are commonly used, having resyectively 
the Gramme or the drum-winding. Apart from a somewhat 
groator liability to short-circuit, and in some cases less facility 

or repair, the drum-armature has many advantages over the 
Gramme, some of which are enumerated below. The armaturo 
cán be made smaller and lighter for the same work. There is 
much less liability to spark at the commutator. The armature is a 
good deal cooler, especially in the larger sizes (this is most impor- 
tant where enclosed machines are used); and mechanically the 
armature can be made stronger, the charcoal-iron plates being keyed 
direct-on to the shaft without the intervention of a gun-metal spider. 
In the estimation of the author, however, the greatest advantage 
lies in the fact that on the occurrence of a short circuit a drum, 
armature stops at once and refuses to turn round ; this causes a 
great rush of current which blows the fuses and disconnects the 
circuit at once. As the current is cut off automatically, a drum- 
armature is seldom badly burnt, as the time during which the 
current is flowing through the short circuit is too short for much 
damage to be done. With а Gramme winding, however, the arma- 
ture may continue to revolve for a long time after a short circuit 
has occurred, in which case the armature will be badly burnt, and 
dangerous sparks or flames given off. 

Enclosed Motors. —In fiery mines it is usual to enclose the arma- 
‘ture or the commutator in gas-tight covers, so that an accumulation 
of gas may not be fired by the sparking atthe commutator. It has 
been contended that it is impossible to fire gas from these sparks ; 
‘but although a good dynamo will run perfectly at the brushes, there 
is always a chance of sparking, owing to the brushes chattering, or 
‘to a damaged section of the commutator. The author has designed 
a. large number of enclosed motors during the last few years, and 
in his opinion, so long as the covers are really well made, and the 
joints are kept perfectly gas-tight, they will afford ample protec- 
tion. There is, however, a great danger of the covers being taken 
off, or the joints being improperly made, and it is a question 
whether they are to be relied on. In large motors there is some 
difficulty in getting sufficient surface to dissipate the heat which is 
transmitted from the armature to the covers, and water or com- 
pressed air circulation has been used with good results. Where 
compressed air is available, a constant pressure may be kept up 
inside the covers, wLich will effectually exclude any gas whic 

may be about. In any case, it is advisable to thoroughly ventilate 
the chamber in which the motor is placed, and if this be done, it is 


greatest safeguard against accident is, however, good supervision 
and careful daily testing. 

In advocating the use of concentric cables and drum armatures, 
it must be pointed out that both of these systems have been in 
extensive use in collieries for some years, and their efficiency has 
been proved. By their use any defect at once shows itaelf, and 
the supply of current is automatically cut off before a fire can 
occur. Ав continuous-current motors have been almost entirely 
employed for the transmission of power in this country, it has not 
been thought advisable to discuss the use of alternating-current 
motors. 

IE 


LONDON COUNTY COUNCIL. 


Tramways Syndicate. 

At the weekly meeting of the London County Council held on Tuesday 
at the County Hall, Spring-gardens, Sir Arthur Arnold presiding, the 
report of the Highwaye Committee on the proposals of the Tramway 
Syndicate came up again for discussion. Briefly the proposals are that the 
Syndicate should act as an intermediary for the acquisition of the several 
companies’ undertakings, and that the Council shall, after purchase, lease 
the whole to a company to be formed by the Syndicate for a term of 
28 years. The Syndicate further propose that an underground system of 
electrical traction shall be adopted on all the lines in lieu of tke present 
horse traction. | 

When the report last came before the Council, Mr. Hoare moved that 
the proposals be referred to the Finance Committee for recommendation, 
as an amendment to the Committee's proposal that the proposals be not 
accepted ; but, as reported at the time in The Electrician, the debate came 
to au abrupt conclusion on the motion of Mr. Clark to adjourn the report. 

Mr. HOARE now asked leave to withdraw his amendment, and this 
was to. | 

The Hon. EVELYN HUBBARD expressed the opinion that the Finance 
Committee should certainly consider the proposals, and moved “ That the 
further consideration of the Committee's recommendation be adjourned, 
and that the Finance Committee be instructed in the meanwhile to con- 
sider and bring up a report on the financial bearings of the proposals 
of the Syndicate.“ He said it was a matter of great magnitude, and it 
was most advisable to have further &dvice from the financial authority of 
the Council. 

Mr. WESTACOTT (Chairman of the Committee) expressed his willing- 
ness to accept the amendment. 

Mr. JONES suggested that the Finance Committee should obtain for 
the Syndicate an offer based on & lease of 14 years, the same period that 
the North Metropolitan Tramway Company was willing to accept. 

Lord MOUNTMORRES asked if the most recent proposals of fhe 
Syndicate had been considered by the Committee. 

Mr. WESTACOTT replied that in the last report sent out by the Com- 
mittee it was distinctly stated that all questions had been considered. 

Mr. BERESFORD HOPE considered the proposal to refer the report to 
the Finance Committee a most reasonable proposition. 

Mr. BENNING said it would be most inadvisable for the Council to 
bind itself for a period of 28 years. 

The amendment was carried by 52 votes to 15. 

Mr. HOARE said he hoped the Finance Committee would be able to 
consider the matter at its next meeting the following day. 


New Thames Tunne. | 

The adjourned report of the Bridges Committee for the construction of 
а new tunnel from Greenwich to Millwall again came up for consideration. 
The recommendation was: “ That the Council do apply to Parliament for 
power to construct a foot passenger tunnel between Greenwich and Millwall} 
at an estimated cost of £70,500, and that the Parliamentary Committee be 
instructed to prepare the necessary Bill to be introduced in the session of 
Parliament of 1897." It is proposed to use electricity for lighting the 
tunnel, and also for working the ventilating and pumping machinery. 
When last before the Council the recommendation was adjourned for 
the Committee to supply further information, and the Committee now 
submitted a supplemental р giving such information. 

Mr. BULL (Chairman of the Committee) spoke in support of the 
proposal, and said the tunnel being lighted with electricity would be 
perfectly sanitary. 

Dr. WHITE considered that it would be useless to make a tunnel unless 
it was capable of being used for vehicular traffic, while he considered that 
at the present time it was inexpedient to spend such a sum as would be 
necessary to enlarge the tunnel. He moved that the report be referred 
back. 

Lord MOUNTMORRES seconded the amendment. 

Mr. CHARLES HARRISON, M.P., contended that the tunnel should be 
made the same size as the Waterloo Electric Railway, in order, that if 
circumstances needed it, the tunnel might be used for the purpose of a 
railway. zo 8 

Mr. "BULL, replying, said that lifts would be supplied so that the spiral 
staircase need not be used. Hemightinform Mr. Harrison that the tunnel 
was the same size as the Stockwell Railway, which went under the Thames, 
and might be used as suggested at any time in the event of its failure for 
foot passengers. 

The recommendation was agreed to. 

Building and Supply of Electricity. 

On the recommendation of the Building Act Committee it was agreed 

that approval be given to the plans for the construction of additions and 


doubtful whether it is necessary to enclose the armature. The ' alterations to a special building to be used as a generating station on the 
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site of Nos. 13 and 17, Chapel-place, Knightabridge, as submitted on behalf 
of the Kensington and Knightsbridge Electric Lighting Company (Limited), 
subject to the usual conditions. 

Erection of Fire Alarms. 

Dr. LONGSTAFF has given notice of the following motion :—“ That it 
be an instruction to the Fire Brigade Committee not to erect posts for fire- 
alarms upon or adjoining any park, public garden or common without first 
consulting the authority having thecontrol thereof." 


AMERICAN NOTES. 


(FROM OUR OWN OORRESPONDENT.) 
New York, May 29, 1896. 


The American Institute of Electrical Engineers.—The 
general meeting of this Institution was held in the Electrical 
Exposition Building in New York, on May 19th and 20th, 
when Dr. Louis Duncan, of Baltimore, was re-elected President. 
The report of the Council shows a total membership at the 
close of the year ending April 30th, of 1,035—a net gain of 91 
during the year. The Sub-committee on Standards of 
Light made its report. The Committee concludes, from a 
summary of previous photometric researches and from the 
report of its own work, that of all the standards thus far 
uBed, candles are the least reliable; that it seems likely that 
many of the difficulties which are unavoidable with flame stan- 
dards may be overcome by the adoption of a standard consisting 
of some surface electrically heated to a standard temperature ; 
that the definition of the degree of incandescence of such 
surface appears at the present time to offer almost insuperable 
difficulties, but the Committee is at work upon & method for 
the measurement of the temperature of incandescent carbon, 
which may lead to results looking toward the solution of the 
problem, It has also in progress experiments looking to 
the production of a light standard, in which not only the burn- 
ing material but also the atmosphere, shall be of known and 
definite chemical composition. The Paper on “ Vacuum Tube 
Lighting," read by D. MacFarlan Moore at the regular meeting 
of the Institute on April 22nd, was discussed. Mr. Steinmetz 
criticised the Paper, and stated that the make-and-break 
method adopted by Mr. Moore was precisely the same as that 
used in the early.days of the Ruhmkorff coil, with the only 
exception that the interrupter was placed in a vacuum. The 
absence of a secondary coil was not new, and the use of 
external electrodes in vacuum tubes was old. In general, 
Mr. Steinmetz regretted that a large part of the Paper was 
written in à style more befitting & sensational newspaper than 
a scientific or even technical society. Several other gentlemen 
discussed the Paper from different points of view, and, in reply, 
Mr. Moore stated that, with reference to the economy of the 
light, vacuum tube light has undoubtedly been proved to be 
economical over previous systems in which a break in an 
electric circuit in the open air was used, in order to produce 
а secondary current which would have certain properties 
necessary to produce the agitation in the tube and cause the 
light. The only basis to calculate from as far as power was 
concerned was the fact that at no time was more than 
2 amperes consumed by the tuber, and that objects could be 
better distinguished with that light than could be done with 
25 incandescent lamps. Mr. Joseph Wetzler gave the results 
of some tests made on these tubes. The tests showed that 
the tubes consumed from 42 to 53 watts. This test was after- 
wards independently verified by Prof. Anthony, Prof. E. L. 
Nichols and Mr. N. W. Perry. The report of these gentlemen 
showed that the power ‘consumed by each tube was about 
49:28 watts. Other Papers read at the meeting were An 
Analysis of Transformer Curves,” by Charles K. Huguet ; ** The 
Effect of Temperature on Insulating Materials," by George S. 
Sewer, À. Monell and C. L. Perry. 


Electrical Exposition.—This is meeting with increasing 
popularity, and large crowds are in attendance every afternoon 
and evening. The exhibition will close Saturday of this week. 
After the close a dinner will be given to the managers by the 
exhibitors as a testimony of their appreciation of the good work 
done by those in charge. 
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Electric Traction on Brooklyn Bridge.—The trustees of 


Brooklyn Bridge have authorised the expenditure of $100,000 
for increasing the electrical equipment of the bridge. 
power house will be built. 


A new 


LEGAL INTELLIGENCE. 


Electric Construction Corporation v. South Staffordshire 
Tramways Company. 


In the Chancery Division on Tuesday Mr. Justice Romer gave judgment 
in this action, which was fully reported in The Electrician on May Ist 
and 8th. It will be remembered that the action was brought for the 
peyment of sums of money due under an agreement entered into between 
the parties in February, 1892. The defence was that the agreement was, 
under the circumstances, so tainted with fraud that the Court would not 
enforce specific performance. The defendants further counterclaimed 
that the agreement was not binding upon them, and they asked for 
rescission and other relief by way of damage. 

Mr. Justice ROMER, in delivering judgment, said that seeing how 
disastrously to the defendants the contract in question had resulted, he 
was not surprised that the shareholders should view it with reluctance, 
and endeavour if possible to escape from its provisions ; and having regard 
to the way in which the defendants had been, as it would appear, defrauded. 
by their officer Wain and their solicitor Ebbsmith, that they should imagine 
it was brought about by sinister influences and dishonest purposes, and that it. 
was not in the true interests of the defendant Company, But the contract 
had been carried out by the plaintiffs, and ought not to be set aside unless 
the defendants established a case that would justify the Court in refusing 
to hold it binding upon them. That the defendants had not done to his 
satisfaction, and notwithstanding his sympathy with the Company he must 
hold the contract binding. The main defence to the action and ground for the 
counterclaim was that the contract was fraudulently brought about, that it. 
was onerous to the defendants, that it was impossible for them to carry it 
out, and that it was ultra vires, and could not be enforced. But the defen- 
dant’s counsel had not been able to show him sufficient reason for holding 
it.to be ultra vires. It was urged by them that the £15,000 debentures. 
were issued and taken by them at а discount, but the contract would not 
on that account be ultra vires. Reliance was also placed on the fact that 
the tramways were parted with by the defendants before the plaintiffe had 
done any work under the contract. Though that might show indifference : 
on the part of the Directors of the defendant Company it could not be 
held as invalidating the contract. The main contention broadly urged 
before him was that the contract was brought about as part of a far-reach- 
ing fraudulent scheme by Wain and Ebbemith. No doubt Wain and Ebb- 
smith had defrauded the Company, but he could not say that 
the contract was a fraudulent one. Its terms were the subject of 
careful consideration by both Companies, and considerable negotia- 
tion between them, which seemed to have been fairly and honestly 
conducted. The contract was not a profitable one to the plaintiffs, 
and probably would not have been entered into but from the hope: 
that it would lead to more beneficial arrangements. No doubt it was 
onerous to the defendants, but they could not have carried out the work 
without some such contract; and having regard to the risks run by the 
plaintiffs, he could not say on that account the full terms of the contract 
were unduly onerous. It might have been more prudent not to have 
adopted an electric system, and no doubt all concerned were too sanguine 
as to the beneficial results likely to follow ita adoption. It was easy to be 
wise after the event, and for experts to come forward now and say it was . 
a contract that could not be carried out by the defendants. But at that 
time electricity as applied to tramways was practically a novelty in this 
country, and it could not be seen that it was not likely to prove beneficial 
and to be carried out to the satisfaction of both Companies. On this part 
of the case he did not think that reliance could be placed on Mr. Parker's pre- 
sent memory that he advised the Directors of the plaintiff Company that the 
contract could not be carried out. It was contradicted by Mr. Courtenay, ` 
whose evidence he accepted, and he thought that Mr. Parker’s opinions were 
better explained by his letter of December, 1891. The defendants were 
advised on the matter by Mr. Dickenson, their engineer, and notwithstanding 
the reflections made upon him he saw no reason for holding that Mr. Dickenson. 
did not honestly advise them at the time. The only provision in the con- 
tract to which strong objection was taken was that enabling the plaintiffs to. 
bring the agreement to an end if the Directors of the Company should other- 
wise than by death or voluntary resignation cease to be Directors ; but at. 
this time the frauds of Wain were not known—-he was regarded as a gentle- 
man of high character and skill as a tramway expert. Though the pro- 
vision was one which might have worked hardly against the defendants, it 
was one in favour of the plaintiffs, which they could and did waive, as it 
never had been acted upon. Under these circumstances it appeared to him 
impossible now to make the existence of the provision in the contract a 
ground for upsetting the contract or refusing to enforce ite other pro- 
visions. With reference to the payments to Mr. Dickenson, the view 
urged by the defendants had not been established before him ; he did not 
see that these payments were a bribe to him, or that he had 
not done bis duty by the defendants during the maintenance of the 
contract. It appeared to him a proper arrangement that they should 
employ the engineer of the defendant Company who had to look after the 
other sections of the line, and to pay him for his services. He had now 
dealt with the main questions, and all he need further consider was a 
minor detail on Clause 16 of the contract. It was said on behalf of the 
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defendants that the cost of working the electric tramways was about 3d. 
per mile travelled, and that to pay 44d. per mile under Clause 16 was 
excessive, and must be regarded as in the nature of a penalty. But the 
clause spoke of 44d. as an agreed sum, and it appeared to him it was in no 
way in the nature of a penalty, because if bound to exercise the power of 
bringing the agreement to an end the risk or loss to them would or might 
have been very great, and he thought the 44d. might be properly taken as 
the sum compensating them under the circumstances, as under Clause 16 
the plaintiffs might not obtain the £16,000 therein mentioned, but might 
find themselves saddled with what might be to them useless land, care, &c. 
It was admitted there must be an account taken of what was due on the 
contract, and he therefore declared the contract to be binding upon the 
defendants, and that under Clause 16 it was ended on December 14, 1894, 
and on that footing he directed the account to be taken, the defendants 
undertaking to account for all costs occasioned by them. He would 
adjourn further consideration to Chambers, with liberty to apply, and with 
liberty to apply generally. As to the costs up to and including trial, the 
defendants must pay the plaintiffs’ cost of the action. The counterclaim 
wholly failed, except as to the sums the plaintiffs had undertaken to 
account for; he therefore ordered the defendants to pay the costs of the 
counterclaim, except so far as they had been increased by the plaintiffs 
not admitting the sums to be accounted for by them, and in respect to those 
he ordered the plaintiffs to pay them and for them to be set off. | 

Мт. OSWALD, Q.C., said that as this was a matter of life and death to 
the defendant Company he would ask for a stay of execution if the appeal 
was brought within a reasonable time. 

His LORDSHIP directed the account to proceed, but if taken before the 
appeal was heard, gave liberty to apply again. | 


Rooper v. Holmes. | 


At the Stafford County Court last week Mr. W. O. Rooper, electrical 

engineer, of Stafford, claimed from Messrs. Е. H. Holmes and Son, of the same 
town, £37. 7s. 2d., balance of account for goods sold and delivered, &c. The 
defendant counterclaimed £34. 12s, 10d., and paid £21. 14s. 8d. into court. 
For the defence it was stated that the parties had tried to come to some 
agreement but failed. There was & difference of about £14 between them, 
and one of the points in dispute related to a claim for labour in connection 
with some electric lighting work. The defendants engaged the plaintiff to 
put in an installation of 15 lamps for £15, and there was also a contract for 
wiring for £7. 13s. 10d. The defendants’ contention was that all the labour 
charged for was included in the estimate for the work. Judge Jordan 
pointed out that the items in the plaintiff's bill were mostly for time. It 
was unfortunate that there was no contract in writing. The main question 
was whether the plaintiff was entitled to charge for the extra labour. Mr. 
Rooper stated that the defendants engaged him to wire their premises for 
19 lights at a cost of £15 in view of their taking up an electric lighting 
agency. This they declined to-do, and he afterwards supplied and erected 
fittings as required. He made out his account on the day work system and 
not on the contract basis, because he thought it was fairer to the defend- 
ants, If he had made out his bill on the contract system it would have 
been £2, 10s. more. He made the alteration in charging because there 
were 80 many extras and the nature of the work was so changed. The 
judge remarked that the time charged for came to £14. 11s. 6d., or nearly 
as much as the original contract price. Mr. Rooper said the time charged 
for was consumed in putting up the 19 lights, fixing a switchboard and 11 
extra lights after the contract wasfinished. A verdict was ultimately 
given for £28. 14s. 8d., including the amount peid into Court, without costs, 
the judge saying there waa no suggestion that Mr. Rooper's charges were 
at all exorbitant, nor any reflection whatever on his conduct in the case. 
He had merely made a mistake in law, and made out his bill in a wrong 
way. | | | 


Frazer v. London and Provincial Supply Corporation. 


At the Westminster County Court, on Wednesday, the plaintiff in this 
case, an electrical engineer carrying on business at Cecil-court, Charing 
Croes-road, London, sued to recover a balance of account in respect of two arc 
ampe supplied and fitted to defendants’ order, and for other electrical 
work. The plaintiff stated that he agreed to fix the arc lamps for a sum 
of £10, which, together with some incidental expenses, amounted to 
£11. 10s. Other work was also done to the defendants’ order, and when 
completed an account was sentin. Later the defendants paid £5 on account, 
but had since refused to pay the balance, on the ground that the lamps 
would not work properly. 

The defence was that the lamps were totally useless, as the defendants’ 
dynamo would not work them. The plaintiff, before doing the work, saw 
the dynamo, and ought to have known what sort of lamps it would work. 
The defendant was called, and said he was quite willing to pay if the 
решш would complete the work ; but the lampe at present were quite 
useless, 

Mr. DADGE, a late partner in the plaintiff's firm, said he had tested 
the lampe in question and found them in good working order. 

His HONOUR gave judgment for the plaintiff for £1. 7s. 6d., but said 
it was clear the work was more or less defective. 


London Chamber of Commerce.— The total membership of 
the London Chamber of Commerce now amounts to 3,732. 
The income for 1895 amounted in round figures to £6,280, and 
the expenses to £6,229. 


CORRESPONDENCE. 


eo ——— _—— 
RONTGEN RAY EXPERIMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Siz: In his interesting article on this subject in your issue 
for June 5th Prof. Oliver Lodge calls attention to the fact 
that an insulated platinum disc supported midway between 
the anode and cathode of a Crookes tube is always charged 
positively, no matter how the connections or current are 
reversed. 

I had already observed this while experimenting with an 
alternating current upon the double-focus tube you illustrated 
in your issue for May 8th, page 37, and have further noticed 
that, except in the very immediate vicinity of the cathode, any 
connection to the interior of the tube is positively charged. 
Indeed, nearly the whole of the outside of the glass is also 
positively electrified. My object, however, in now writing 


is to point out that a very complete investigation of 


this phenomenon is to be found described in Prof. Crookes’ 
presidential address to the Institution of Electrical Engineers, 
pp. 20 to 25, Vol. XX., of the Institution Proceedings for 
February, 1891, where it is very clearly demonstrated that 
with the exception of the cathode stream itself, and a small 
space surrounding the cathode, the whole contents of the 
tube are positively charged. This explains the reason why 
in most forms of Crookes tube, as, for instance, in those first 
used for the Róntgen photography, the position of the anode 
is of small importance, seeing that it is merely a connection 
between the source of positive electricity and the positively 
charged conducting rarefied gas inside the tube. 

It has been generally noticed that when focus tubes become 
much blackened, presumably by volatisation and deposition 
upon the glass of the platinum of the anode, they cease to be 
effective, owing to the apparent increase in their internal 
resistance. This is generally attributed to increase in 
the vacuum due to the occlusion of the residual gas 
by the platinum black. This may in part be the true 
explanation, but another is to be found in the fol- 
lowing curious fact discovered by Prof. Crookes, which is 
described in his presidential address. He says: It appears 
that the greater the phosphorescing power of the substance 
surrounding the poles, so much easier does the induction 
spark pass. Surround the poles with Bohemian glass or 
yttria—two phosphorescent non-conductors of electricity— 
and the induction spark passes easily ; immediately I surround 
the terminals with a non-phosphorescent conductor (a film 
of deposited silver) the current refuses to pass." Very 
possibly the deposited platinum in an old or overworked focus 
tube has a similar effect to the silyer in Prof. Crookes’ experi- 
ment. Ihave recently had experience with a tube of special 
form which was much blackened, and which appeared to have 
an enormous internal resistance, though its blue appearance 
and other indications pointed to rather a low vacuum, which 
seems to show that this is the case.— Yours, &c., 

66, Victoria-street, London, S. W., А. A. C. Swinton. 

June 8, 1896. 


LOW-FALL WATER-POWER. 


TO THE EDITOR OF THE ELECTRICIAN. 


бів: I was much interested by Mr. Steiger's Paper on water- 
power, and by your remarks on the same. It is very curious 
to notice how people talk of water-power for nothing. 

I quite agree with Gen. Webber's remarks, and believe that 
there are, as he says, hundreds of places in this country where 
water-power might be used for electric lighting purposes, with 
both financial and technical suecess. 

There are, however, other forces at work peculiar (I think) 
to this country, and one of the principal is that no sooner is a 
workable scheme got out than it is opposed tooth and nail by 
those who (a) hope to dislodge the engineer responsible for it, 
and get their own services engaged, or (b) those who hope to 
bleed the capitalist embarking on the scheme; and there is the 
lack of enterprise of the inhabitants of many small towns, 
who appear to divide their time between talking scandal and 


sleeping. 


The variation of speed common on low falls may be 
overcome in a number of ways. One of the best, but 
expensive, is that of dividing the turbine into a number of 
concentric rings as described by Mr. Steiger. 

In hilly country, however, a system of storage of water- 
power is possible, and from a careful examination which I 
have made of the subject, I am convinced that it is a system at 
once economical and satisfactory, and disposes at once of any 
trouble from variation of head on the main turbines, though, 
of course, this system is not universally applicable.— Y ours, &c., 


81, Harrow-rd., W., Geo. T. Pagpor. 
June 5th, 1896. і 


AN ELECTRICAL TREVELYAN ROCKER. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I am obliged to Mr. Rollo Appleyard for the references 
and information he gave in your last issue re the Electrical 
Trevelyan Rocker, which references I am unfortunately not 
able to avail myself of at present. However, there appears to 
be an essential difference between the vibrations which the 
spring in my apparatus makes, and those which a tuning- 
fork could possibly make. The upper portion of the spring 
vibrates in a horizontal plane and the current is not inter- 
rupted; there is no “ make and break,” one of the essentials 
to the success of the experiment being that the spring shall 
press against the rod with sufficient force to maintain its 
contact in spite of the vibrations of its upper portion. I 
may say that although I have only recently investigated the 
subject, I first observed the phenomenon twenty years ago, 
and exhibited it then to Mr. C. J. Woodward at the Birming- 
ham and Midland Institute, and also to his assistant, Mr. 
Russell.—Yours, &c., | 

Sutton Coldfield, June 5, 1896. 


THE HEATING OF DYNAMOS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In my article on the heating of dynamos in your. issue 
of October 11th last, it has been pointed out to me that 
Figs. 8 and 4 do not agree. I find that in Fig. 4 the thick- 
ness of the plates should read 1:39mm., 2:78mm., and 
4°17mm., instead of 1mm., 2mm. and 8mm. respectively. 

This will not alter the conclusions arrived at in the Paper, 
but it-will slightly alter the figures in Table I.—Yours, &c., 


King's College, London, W.C., E. Wisor. 
June 8, 1896. 


T. A. VAUGHTON. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the · unure headiny must reach the Ujjue 


not later than first Thursday morning. New buen A 
Price Lists, and similar matter should be sent early in the ] 


TENDERS INVITRD.— The Corporation of Leeds require tenders 
for an electrical installation sufficient for working by the overhead 
system a double track of tramway seven miles in length. The 
work is divided into seven contracte, details of which will be found 
in our advertisement columns. Tenders have to be sent in to the 
Town Clerk, Town Hall, Leeds, not later than June 22nd, and 

rticulars, plans, &c., can be obtained from the City Engineer, 

unicipal Pun Leeds, or from Dr. John Hopkinson, F. R. S., 
5, Victoria-street, Westminster, London, S. W. 
| — 'The Corporation of Cardiff invite tenders for the 
constauction, supply, delivery and fixing of evaporative condenser 
and concentric cables. Specifications can now be obtained on 
application to Mr. W. Harpur, borough engineer, and tenders 
must be sent to Mr. J. L. Wheatley, town clerk, Town Hall, 
Cardiff, not later than 25th inst. Our advertisement columns 
contain some further particulars. 

The Shoreditch Vestry invite tenders for the supply of 
insulated conduits, cables, switch and fuse boards and all sundry 
fittings and materials for installing the electric light in their new 
dust destructor and electricity supply station. Tenders must be 
sent in to Dr. H. Mansfield Robinson, Vestry Clerk, Town Hall, 
Old-street, E.C., by 4 p.m. on Tuesday next. 

The Corporation of Burnley invite tenders for the 
supply and delivery of armoured concentric underground cables. 
Tenders to the Chairman of the Electric Lighting Sub-Committee, 
Town Hall, Burnley, by Wednesday, the 24th inst. І 
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TENDERS Імугтер. —Тһе Corporation of Leeds invite tenders for 
the supply of two steel boilers and accessories at the generating 
station for the projected electric tramways. Tenders to the Town 
Clerk’s office by 22nd inst. | 

——-—— The Directors of the Caledonian Railway Company 
require tenders for twelve months’ supplies of a quantity of stores, 
including telegraph and electric appliances, tools, &. Tenders 
to the Secre (Mr. J. Blackburn) at the Company's offices, 
302, Buchanan-street, Glasgow, by Monday next. MS 

— ——— The Highland Railway Company invite tenders for 
various stores, including copper үе, sheets, bars, tubes, ingots, 
&c., indiarubber goods, mineral lubricating oils, telegraph instru- 
ments and fittings, telegraph construction materials, &c. Particulars 
can be obtained of Mr. J. G. Bulmer, storekeeper, Inverness, and 
patterns can be seen at the stores warehouses. Tenders must be 
sent in by the 20th inst. 

———— Owing to the impending expiration of the concession of 
the Jamaica Street Car Company, who own about 12 miles of horse 
tramways in Kingston, tenders are invited for a licence to establish 
and work a system of rapid transit in the island of Jamaica. 
Tenders to the Clerk of the Privy Council, Kingston, Jamaica, by 
July 31st. 

—— Tenders for the supply of the following material are 
required by the French Telegraph Department : 125 tons of galva- 
nised iron wire, 3,000 iron cross rods, 1,000,000 screws, 225,000 
cramp hooks and.8,000 iron supports. Samples may be seen and 
tenders are to be sent to the Sous-Secretariat d'Etat des Postes et 
des Télégraphes, 103, Rue de Grenelle, Paris, by 15th inst. | 

—— Tenders are invited by the Vestry of St. John, Hamp- 
stead, for an extension of the electric lighting station at Lithes- 
road. "Tenders to Mr. A. P. Johnson, Vestry Clerk, Vestry Hall, 
Haverstock Hill, N. W., by 4 p.m., of June 25th. | 

— ———- Tenders are required for the erection and equipment. 
of an electricity supply station at Utrera (Spain) for the Muni- 
cipal Council, to whoin tenders must be sent by July 1st. 

—— —— The Municipal Authorities of Ecija invite tenders until 
July 2nd for the electric lighting of the town. Tenders to El 
Secretario del Ayuntamiento de Ecija, Spain. 

The San Sebastian Tramways Compan uire tenders 
by July 1st for the conversion of the Шылк мы of the city 
into electric lines. 

Tenders are invited until the 17th inst. for the contract 
for the conversion into electric lines of the following ** Vicinal" 
steam railways :—Manage-Joliemont, Pout-Brogniez-La Louvière, 
Joliemont-Carniéres, Pont-Brogniez-Maine St. Pierre, and Pont du 
Sart-Houdeng-Brfequegnies. The lines have · a total length-of.about 
20 kilometres. Tenders to Société Nationale des Chemins de Fer 
Vicinaux, 26, Rue de la Science, Brussels. 


TENDERS ÁCCEPTED.— The Vestry of St. Mary, Newington 
(London), have accepted the tender of Messrs. J. F. Olarke and 
Sons, 49, Moorgate-street, London, E.C., for engineering work 
and electric lighting at the new public baths and washhouses in 
Manor-place for the sum of £6,579. 

he tender of Mr. G. A. Steinthal, Bradford, for the 
installation of electric hghting at the Cliffe-road refuse deatructor 
works has been accepted by the Bradford Town Council. 


The tender of Messrs. Peers and Co., Manchester 
(amounting to about £500), for installing the electric light at the 
Free Library, Rochdale, for the Town Council, has been accepted. 


—— — — The Edinburgh Corporation have accepted the tender 
of Messrs. James Waldie and Sons for the supply of coal to their 
electric light station, this firm being the only one who accepted the 
conditions set out in the tender. | 

he following tenders have been accepted by the 
Wallasey Urban District Council :— 

High and Low-Tension Concentric Cables—British Insulated Wire 
Company (Limited). 

Transformers—Electric Construction Company (Limited). 

Engines, Dynamos, Exciters, Switchboards and Accessories—Messrs. S. 
Z. de Ferranti (Limited). 

—— ——— The Paisley Town Council has accepted the Brush 
Company’s offer for wiring the Town Hall for £344. 

—— Messrs. E. Green and Son's tender for the su 
fuel economiser of 160 tubes at £225, less 5 per cent., 
accepted by the Cheltenham Town Council. 

TENDERS REcEIVED.—The Corporation of Cork have referred 
the three lowest tenders received for the electric lighting of the 
pumping station in Lee-road to the city and resident engineers 
for consideration. The amounts of the tenders are £187, £178 
and £165. 

SALE BY AvuCOTION.—Messrs. Percy Huddleston and Co. notify 
in our advertisement columns that they will sell by public auetion, 
on Tuesday, the 16th inst., the contente of the Acme and Immisch 
Electric Works, Ferdinand-sueet, Chalk Farm, N.W., comprising 
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dynamos, motors, electrical instruments and apparatus, engines, 
boilers, &c., and lathes, punching and shaping machines, tools, &. 

APPOINTMENTS Vacant.—The Electric Lighting Committee of the 
county borough of South Shields invite applications for the post of 
assistant and draughtsman to the borough electrical engineer at a 
ealary of £100 per annum. Some further particulars are given in 
our advertisement columns, and applications for the post have to 
be in by 10 a.m. on Thursday, the 25th inst. 

———— The Leyton Urban District Council invite applications 
for the pest of resident engineer to the electric lighting installations 
now in course of construction. 

————. Forty-one applications have been received by the 
Shoreditch Vestry for the post of resident electrical engineer. 
From these six have been selected. The final decision of the 
Vestry will be made known at its next meeting. 


BusiNzss Notices.—Mr. G. E. V. Thomas, of Singapore, informs 
us that, whilst still retaining his Government appointment as 
electrical engineer, he has decided to utilise the privilege attached 
to this appointment, allowing him to accept practical work, and he 
has, therefore, opened an office in the business part of the town 
1, Change-alley) and has obtained the agency for the Straits 

ttlements, Malay Native States and Java for Messrs. Holmes 
and Co.'s *‘ Castle " plant. Mr. Thomas is also negotiating for the 
revival of the agency held by his brother, Mr. O. V. Thomas, for 
Thomson- Houston plant in the same districts. 

— ——- Messrs. Chamberlain and Hookham (Limited), of New 
Bartholomew -street, Birmingham, inform us that they have 
кл Mr. J. С. Statter to be head of their dynamo factory. 

e firm have taken over the goodwill and manufacturing con- 
nection of Mr. Statter’s business, and also the patterns and 
drawings. Messrs. Venner and Sillar, of 10, Delahay-street, 
London, act as selling agents throughout Great Britain and Ireland 
for Messrs. Chamberlain and Hookham’s manufactures. 


DissoLuTION OF PARTNERSHIP. —The partnership hitherto existing 
between Messrs. William Fox, Albert Jeffery and Thomas E. 
Rowe, electrical engineers, 64, Fountain-street, Manchester, has 
been dissolved so far as regards Mr. Albert Jeffery. 

PExRSONAL.—Mr. Reginald P. Wilson, of 3, Prince’s-mansions, 
WViotoria-street, London, S. W., notifies that he has severed his con- 
nection with the British Thomson-Houston (Limited), and proposes 
to continue the consulting work in which he has been engaged for 
some years. 

BANKRUPTCIES. —À receiving order has been made against George 


Henry Barnes and Albert Thomas Barnes, trading as G. H. Barnes 


and Co., makers of electric light fittings and chandeliers, at Bissell- 
Street, Birmingham. 

————— The discharge in bankruptcy of one F. Rogers, 
electrical engineer, 41, Maxilla-gardens, Notting Hill, and 5, Great 
Winchester-street, London, has been suspended for three years. 

— ——— The list of creditors of Charles G. Stewart, jun., 
electrician, 11, Roseburn-place, Edinburgh, includes Cox-Walkers 
Darlington, £56. 2s.; and Messrs. Smith and Co., Edinburgh, 
£15. 10s. The debtor's liabilities are £147. 2s. 64. ; assets, £15. 

- Ín the failure of Philip Crosby Pope, electrical engi- 
meer, 6, Castle-street, Hapton, near Burnley, Lanos., a first aud 
final dividend of 1s. 114d. will be payable on and after 17th inst. 
at the Official Receiver’s Office, 14, Chapel-street, Preston, this 
dividend being substituted for that of IS. 10}d., notified in the 
London Gazette of April 3rd, and not paid. 

LiquipaTions.—The petition presented by Mr. A. R. Reeves for 
the winding up of Leete, Edwards and Norman (Limited), engi- 
neers and electricians, 366 and 368, Euston-road, London, will 
heard at the Royal Courts of Justice on 15th inst. 

— ————- Ata meeting at the office of Messrs. Deacon, Gibson 
and Metcalf, 9, Great St. Helen's, London, on May 28th, it was 
resolved to wind up the Carboid Oi-less Bearing Company (Limited). 
Mr. Killingworth Hedges was appointed liquidator. 

Messrs. QUEEN AND Co.—A meeting of the stockholders of this 
well-known American firm of electrical instrument makers was 
recently held for the purpose of presenting a testimonial to Mr. 
John P. Gray, a member of the Company who two years ago was 
appointed assignee of its affairs. It was pointed out at the meet- 
ang that so well had Mr. Gray handled the assets of the Company 
that the creditors had been paid in full and the estate had been 
reassigned to the Company with a surplus exceeding $200,000. 


ALTERNATE CURRENT TRANSFORMERS.—The Consolidated Tele- 
phone Construction and Manufacturing Company are devoting a 
portion of their extensive new works at Coventry to the manufac- 
ture of transformers, main switchboards, &c. Several new features 
are to be introduced, by which it is claimed the transformer will be 
anade one of the most economical in the market. Mr. S. Sudworth, 
the new works manager, who was for many years associated with 
Mr. Gisbert Kapp, will have control of the manufacture of these 
transformers. The Company announce that already their work- 


shops are fully e ed with orders for telephones and switch- 
boards of various kinds, and that à new and enlarged catalogue of 
telephones and aeoessories with reduced prices is shortly to be 
issued. Extensions at the works are already in contemplation. 

“Tue QuARRY."— The important industries connected with the 
stone, marble, alate, lime and cement trades are now catered for 
by a paper with the above title. A number which has been for- 
warded shows how important the quarry industry is, and what a 
large field the paper has before it. ere are several journals, like 
the Daily Tenders and Contracts, the Contractors’ Chronicle, the 
Contract Reporter, &c., which cater for contractors and others in a 
very comprehensive way ; but a feature which we do not remember 
to have seen in any journal before is a list of works contemplated, 
&nd for which tenders have not yet been sought. This should 
prove very serviceable. 


* LoNboN МАКСАТ.” —16 is not рн to learn that the 
„London Manual," previously noticed, has so soon reached a 
second edition. The object of the publication is to explain the 
functions and describe the work of all the public bodies in the 
metropolis and the suburbs, and to serve as a reference book to 
those having business or other relations with the public authorities. 
lt is published at the office of London, 125, Fleet-street, E.C., 
pres 8., and contains nearly 300 pages well printed and arranged. 
me useful London maps are given. 


Ayr.—As soon as tests of the electric lamps are made, the gas 
lamps in the area now lighted by electricity will be removed. 
Extension of the electric light mains to Seafield, at a cost of £606, 
has been approved. A discussion at the last meeting of the 
Council as to the retention of the services of Mr. R. Hammond 
as consulting engineer resulted in the Electric Lighting Com- 
mittee's recommendation that Mr. Hammond's services be continued 
being approved after a lengthy and somewhat acrimonious debate. 

BALLYMENA.—Some temporary lighting by electricity of a few of 
the principal streets of the town is suggested, and a Committee 
has been appointed to arrange the details. 

BELrasr. —At the last meeting of the Corporation the considera- 
tion of Mr. V. A. H. M'Cowen's report in regard to the provision 
of an additional supply station for the city was postponed. In con- 
nection with the utilisation of the town refuse a deputation is to 
inspeot the Shoreditch combined electric light and refuse destruc- 
tion station, and to prepare a report upon the adaptability of the 
system to Belfast.——A deputation of ratepayers has been 
appointed to wait upon the Post Office Authorities to asceftain 
upon what terms telephonic communication between Ballymena 
and Belfast can be established. 


BiRMINGHAM.— The tramway question is becoming as acute in 
Birmingham as in London. A protracted meeting’ of the Public 
Works Committee of the Town Council was held on Tuesday to 
discuss the subject, and the recent proposals with respect to the 
renewal of the leases of the lines of the Central Tramway system 
to à syndicate who are seeking to acquire the interests of the 
present Company. The proceedings were private, but it is under- 
stood that the committee consider that the public interests can be 
best served by arrangements for leasing the lines. It was decided. 
to ask from whatever body might be selected to work the lines a 
condition that no overhead wires should be used in electric traction 
systems. There isa strong feeling, however, on the part of several 
public bodies that the Birmingham tramways should be munici- 

ised, and the steps taken in this direction by Glasgow, Leeds, 
Huddersfield, Blackpool, &c., are brought forward as strong argu- 
ments in fav our of this course being adopted. The matter ів to be 
again discussed at the meeting of the committee on the 16th inst. 

Messrs. G. E. Belliss and Co., owing to the extent of 
orders in hand (chiefly for plant for electric light work), have 
been compelled to considerably extend their premises at Ledsam- 
street. 

BRADTrORD.— The ceremony of laying the foundation stones of 
the new electricity station in Valley-road took place on Friday last, 
and was performed by Messrs. W. C. Dixon and T. Speight, Chair- 
man and Deputy-Chairman respectively of the Gas and Electricity 
Committee. The Mayor, who was present, referred to the un- 
qualified success of the Bradford electricity scheme, and pointed out 
that, although the first year's working showed a loss of £1,200, the 
third year brought a profit of £1,385, and the present year's work- 
ing was expected to realise a profit of £3,280. The estimated cost 
of the new station is £31,368. 

Bray.—The total output of the Township Commissioners’ elec- 
tric supply station now represents an equivalent of 2,000 8 c.p. 

xs as soon as the Commissioners are in a position to meet 
the demand for current it is estimated that this output will be 
doubled. 

Bristot.—The report of the Electrical Committee was before the 
Town Council at its last meeting. In the course of the report the 
Committee call attention to the services rendered by Mr. H. Faraday 
Proctor, the eleotrical engineer to the Council, and to the fact that 
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Mr. Proctor’s salary of 2260 per annum has received no increase 
since his appointment, in 1892, to superintend the erection of 
machinery and plant for the electric light umdertaking. In 
December, 1893, on the completion of the works, Mr. Proctor 
was appointed electrical engineer to the Council. He has since 
conducted the engineer’s department of the undertaking, and 
superintended the construction of works involving large expendi- 
ture to the entire satisfaction of the Committee, who recommend 
that the salary should be ihcreased to £400 per annum, increasing 
by annual increments of £25 to £500, Mr. Proctor undertaking not 
to determine his engagement for three years from the time of the 
increase being granted. The services of Mr. J. R. Blaikie, Mr. 
Proctor's chief assistant engineer, were also referred to in the 
report, which recommends that Mr. Blaikie's salary be increased 
from £130 to £175 per annum, increasing to £200 at the expiration 
of one year, Mr. Blaikie's engagement being for two years from the 
time of the increase being ted. Increases to the salaries of 
other officers in the electricity department were also discussed. 
Councillor Pearson moved the adoption of the Committee's report, 
and spoke in the highest terms of the efficient services rendered by 
Mr. Proctor and his assistants. The report, seconded by Mr. 
Alderman Dix, was approved unanimously. 


BumNLEY.—At the meeting of the Town Council, Alderman 
Greenwood presented the annual statement regarding the finances 
of the Corporation, and stated that every department had more 
than realised the amounts anticipated, the receipts for electric 
lighting being £130 above the estimate. The Electric Lighti 
Committee was authorised to lay cables along Church-street an 
Ormerod-road with a capacity of 2,000 lights, at an estimated outlay 
of £1,000. : 

Bury Sr. Epmunps.—The gas lighting of this town has long 
been considered inadequate, and Mr. F. H. Medhurst has prepared 
several reporte, each of which has been carefully considered by the 
Electric Lighting Committee, which now recommends that the 
complete scheme, which provides for both public and private light- 
ing, should be adopted ; and that Mr. Medhurst be appointed con- 
sulting engineer at a fixed fee of £1,000 with an additional £100 
for Clerk of the Works. The estimated total cost of the work is 
£21,400, less £2,500 to be repaid by the company. The Com- 
mittee's recommendations were discussed at, last week's meeting, 
and the views of the majority of the members were favourable. 
The d E of the matter is, however, adjourned for a 
month. 

САш2 AND TENERIFFE CABLE.— The cable between Cadiz and 
Teneriffe is interrupted. During the interruption telegrams for 
Senegal and the Canary Islands can be forwarded by the Eastern 
Company’s route. Telegrams for Teneriffe can be forwarded by 
post from Cadiz on the 3rd, 18th and 30th of each month. 


_CHELTENHAM.—Sanction has been given by the Local Govern- 
ment Board to the borrowing of £23,355 by the Town Council for 
electric lighting extensions. The Lighting Committee's report, 
presented at the last meeting, recommends a number of extensions 
involving considerable outlay, all of which have been approved by 
the Council. Mr. Alderman Norman, in presenting the Com- 
mittee's report, referred to the application from Mr. M. H. 
Kilgour, the borough electrical engineer, for an increase of 
salary from £200 to £260 per annum, with £20 increases 
up to £300 per annum, with a further request that his 
рио should be independent and he alone be respon- 
Bible to the Committee for the work of that department. In 
speaking on this subject Mr. Alderman Norman pointed to the 
fact that in all advertisements now appearing in the electrical 
eire for candidates for such appointments as that held’ by 

r. Kilgour salaries less than £300 were most exceptional. 
Mr. Kilgour's salary was only £200, and he was bound to say that 
the increase asked for was most moderate. They were now ex- 
pending a sum of no less than £25,000, and the man to whom 
they looked for the judicious expenditure of this large sum was 
certainly worth all he now asked. Мү. Kilgour had proved himself 
а most competent engineer, and gave his labours as ungrudgingly, 
and felt his responsibility as acutely as any officer of the Corpora- 
tion. The Committee's recommendation that the increase be 
granted was unanimously confirmed. 

CoLcHEsTER.—A lengthy report of the Electric Light Works 
Committee was presented at the last meeting of the Town Council. 
A number of tenders had been received for the works required 
under the scheme. These tenders were not based upon a scheme 
or раа prepared by the Council’s engineers, but each firm 
tendering had propounded such scheme as considered by them most 
suitable. The parties tendering had been requested to name the 
earliest date at which the works could be completed. The Electric 
Construction Company, one of the tenderers, undertook to com- 
plete the work by January 1, 1897, if the order were given before 
the Ist July next. The tenders received had been carefully con- 
sidered, and the committee unanimously recommend the acceptance 
of the specified tenders of the Electric Construction Company on 
condition that the company give any guarantee required by the 
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Council in to the works, and on the condition that the 
sanction of the Local Government Board be obtained for the 
borrowing of the necessary funds. In recommending the adoption 
of this report, Mr. Babbitt stated that the scheme of the Con- 
struction Company fully satisfied the requirements of their 
engineer, Mr. Massey, and provided not only for the compulsory 
area but for some extensions beyond. A long and even-tempered 
debate ensued, and eventually the Committee’s recommendations 
were adopted by 12 to 4. The following are the tenders received :— 


A. B. C. 
*Electric Construction Company £10,675 ... £10,940 £257 
Siemens Bros. and Co. 11,477 ... 11,708 375 
Brush Compan 12,076 12,442 186 
Christy Bros. .................... . 12881 13,092 147 
* Accepted. 


A. Payment of 80 per cent. on completion of works, and balance after six months. 
кеш" six months after completion. С. Charge for loan of plant for military 

CovENTRY.—The petition presented by Messrs. B. Verity and 
Sons for the compulsory winding up of the Coventry Electrical 
Engineering Company was down for hearing on Tuesday, but an 
arrangement was uade adjourning the hearing till next court day. 

DEwssvRY.—The salary of the Corporation’s electrical engineer, 
Mr. J. B. Mitchell, has been increased from £175 to £200 per 
annum. Extensions involving the outlay of £540 were agreed to 
at the last meeting of the Town Council. 


DvBrrN.— The local papers are full of the success of the electric 
tramways, especially with the way in which the very heavy Whit- 
suntide traffic was handled. An addition of 20 cars is to be made 
to the plant, five of which have already arrived. When the whole 
of the additional carriages are available a two-minute service will 
be established. | | 

EaLrNG.— The Electric Lighting Committee’s report states that 
lamps now on order are equivalent to 7,144 8 c.p., of which 6,036 
are connected. А 

EpiNsURGH.—Prof. А. В. W. Kennedy’s report to the Electric 
Lighting Committee as to the working of the electric lighting 
undertaking was submitted to the last meeting of the Town Council. 
From careful examination so late as April 25th last, the plant and 
mains are reported to be in satisfactory working order and condition, 
and the economy in working continues, giving every evidence that 
the cost unit during the second, year's existence of the station 
will be considerably below that of the first. The report states that. 
51,900 incandescents and 247 arcs are actually connected, making 
an equivalent-of 56,400 8 c.p. lamps for which current has to be 
provided. The number of consumers is 445. The financial 
success of the enterprise has corresponded with the great demand 
for light. The total income from incandescent lighting, including 
meter rents to May 15th, will be about £13,300, and from arc 
lighting £3,500, or £16,800 in all. Station expenses amounted to 
£4,500, standing charges, including interest and sinking fund, to 
about £9,450, a total of £14,000, leaving a profit balance of £2,800, 
out of which depreciation has to be allowed for. The sinking fund 
is 3} per cent. per annum, or one-thirtieth of the whole capital 
expenditure. Under these circumstances, Prof. Kennedy does not 
consider it necessary that any special further depreciation allow- 
ance on any items of expenditure which will last for 30 years 
n made. He thinks the Council may consider that 
all buildings, mains, road work and lamp-poste come under this 
head, and that, therefore, on these items no further amount of 
depreciation is required. On plant, however, of every kind it 
would be well to allow 5 per cent. for depreciation, or, say, 2 1075 
cent. in addition to what is allowed for in the sinking fund. is 
percentage would run on £24,064 of the expenditure, and would 
therefore involve an additional allowance of E480. On batteries, 
instruments, arc lamps, meters, transformers, rectifiers, and one 
or two other items, on which in all the sum of £7,850 has been 
expended, a depreciation of 10 per cent., or 7 per cent. more than 
already allowed, should be provided for. This would require an 
additional £550 altogether, so that a further allowance of £1,030 for 
depreciation would leave the undertaking with a clear profit 

ce of from £1,700 to £1,800. The total number of units sold 
during the 57 weeks from the start in 1895 until May 15, 1896, was 
560,000 to private consumers and 320,000 for street lighting—in 
all about 888,000. The actual works cost per unit would be under 
1:25d., including lamp trimming and carbons ; and if this figure is 
reached, it will be the lowest yet obtained in the country, a result. 
of which the Corporation, and in particular the staff at the station, 
may be justly proud. In the estimate of receipts for current for 
the financial year 1896-1897, prepared by Mr. Monkhouse and 
Approved by Prof. Kennedy, the amount is put at £28,000. The 
reduction of price from 6d. to 5d. in the case of private consumers, 
and from £20 to £18 in the case of public arc lamps, will make & 
total difference of about £4,100 on the estimate; but this 1s 
expected to still leave an ample margin over expenditure, even 
without allowing for the fact that the reduction of price will con- 
siderably accelerate the rate at which lamps will be put on to the 


system. 
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Exports or ELECTRICAL APPARATUS AND MaTERIAL.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph апа 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from June 3rd to 
June 9th, with the ports of destination :— 

Argentina, —Buenos Ayres, £235; La Plata, £900 (including £601 
telegraph material). Australasia—Auckland, £45; Brisbane, £6; 
Sydney, £265; Wellington, £77. <Austria—Trieste, £1,103 (telegraph 
material). Ceylon—Colombo, £110 (telephones). China—Shanghai, £45. 
Holland—Amsterdam, £50.  India—Bombay, £39; Calcutta, £271. 
Nota Scotia—Halifax, £538 (submarine cable) Russia—Libau, £45; 
St. Petersburg, £217 (including £81 telegraph material) South Africa— 
Cape Town, £160; Durban, £17; Port Elizabeth, £250 (including £112 
telegraph material). Straits Settlements—Singapore, £17. Sweden— 
Stockholm, £55 (including £37 telegraph material) United States.—Vera 
Cruz, £171 (telegraph material). 

Foreign made Electrical Apparatus and Material.—Foreign made 
goods to the value of £9 have been exported from this country tc 
Baltimore (United States). | 

FAREHAM.—Progress is being made with electric lighting now 
that the District Council have settled down to their work and 
seriously accepted the altered condition of affairs brought about by 
the purchase of the local electric lighting company's undertaking. 
At the last meeting of the Council it was decided to purchase 
second-hand Thomson-Houston plant, &c., at а cost of about 
£2,800, which, together with the outlay of £200 for additional 
land, makes up a total of £3,000, towards which a further loan will 
be required of £1,900, and application is to be made to the Local 
Government Board for borrowing powers. With ek to the 
purchase of second-hand machinery, one member was bold enough 
to advocate the purchase of new rather than second-hand machinery, 
on the plea of economy. 

GansroN.—The District Council have decided to engage the 
services of an expert to confer with them and report with regard 
to the establishing of electric supply in the district, the scheme to 
provide, if necessary, for a refuse destructor. 

GRIMsBY.—At the monthly meeting of the Town Council, the 
Public Lighting Committee recommended that the tender of 
Messrs. P. R. Jackson and Co. for an additional dynamo at a cost 
of £144. 10s. for the installation at the Town Hall be accepted. 
This was met by an amendment that the matter should be referred 
back for the present on the ground of economy, and this was carried. 


GuERNSEY.—In reference to the cutting of the National Tele- 
phone Company’s wires by the Local Authorities of Guernsey, a 
1 was ed in the House of Commons by Mr. H. C. 

ichards, to which the Home Secretary replied that the wires had 
been cut on the ground that they stretched across the public streets 
and private property without authority. An application by the Com- 
pany requesting permission to the wires across the roadway 
was now before the State. No question had been raised as to the 
right of the Post Office to telephonic communication with thei sland. 

Hackney (Lonpon).—The new public baths situate in Lower 
Clapton-road, and which are estimated to cost about £50,000, 
have been completely equipped for the electric light by Messrs. 
Crompton and Co. The installation comprises 430 16-c.p. lam 
and batteries capable of running 100 of these lamps continuously 
for five hours. 

Hampsteap.—An exhaustive official report concerning the 
Vestry’s electric light undertaking has just been published, price 6d. 

HzLENsBURGH (ScoTLAND). —At the last meeting of the Council a 
report by Mr. Mavor, of Glasgow, on the subject of the proposed elec- 
tric lighting of the burgh, was read and its consideration postponed. 

НозрттАІ Licutina.—The cost of installing the electric light at 
Netley Hospital (estimated at £8,000) is to be included in next 
year's Army Estimates. 

Inp1a.—It is stated that the Simla municipality have received 
a number of tenders for lighting the Town Hall and principal 
thoroughfares by electricity, but that, owing to the cost and to the 
small encouragement offered by traders and private residents, the 
scheme is not likely to be carried through. At Lahore it is likely 
that a public company will be formed to take the electric lighting 
scheme in hand. ——The Calcutta municipality have discussed the 

uestion of the electric lighting of the city, but have come to no final 
decision, the matter being referred back to the General Committee. 


LivERPOOL.—At the meeting last week of the Mersey Docks and 
Harbour Board, the proceedings of the Committee of Works 
included a recommendation to accept a tender for an electric light 
installation for the new wool warehouse, Great Howard-street. 
This was confirmed. 


MACHINERY FOR THE Navy.—Messrs. G. E. Belliss and Co., of 
Ledsam-street Works, Birmingham, have recently supplied engines 
to H.M.S. “Swordfish,” the first of the two new torpedo boat 
destroyers built at the Elswick Works of Sir W. G. Armstrong, 
Mitchell and Co. Both the ** Swordfish " and her sister vessel, the 
** Spitfire," have had satisfactory three hours’ full speed runs at a 


speed of 27} knots. The whole of the machinery and boilers, air 
compressors for torpedo work, electric light plant and other 
auxiliary machinery, have been built by Messrs. Belliss and Co., 
and fitted by their staff. The interesting feature of the machinery 
is that engines of such power can be run at the very high speed of 
400 revolutions. 

E is stated 8 Mr. Hs Pa pend TR been 
engaged by the District Council to prepare plans and specifications 
for a public electricity supply system 9 to cost £25,000. ‘ty 

PAISLEY.—In connection with the electric lighting of this town, 
it has been decided to advertise for a resident engineer at a salary 
of £200. The services of a consulting engineer are also to, be 
obtained. 

PoricEÉ. — Ап accountant named William Morris, living at Pen- 
dennis-road, Streatham, was charged on Monday at Marlborough- 
street Police Court, London, with stealing sums of money amount- 
ing to £210. 7s. 10d. from his employers, Messrs. Elliott Bros., 
the well-known electrical instrument makers, of St. Martin's-lane, 
London. It was stated that the prisoner had been in Messrs. 
Elliott's employ as accountant and cashier for ‘23 years, and every 
confidence had been placed in him. Suspicion arose, and he was 
ordered to produce the cash book. Having sent the lad to fetch 
the book, he disappeared, taking with him the key of the safe 
in which the cash was kept. The safe was broken open, and the 
deficiency was discovered. The books had been cooked, and, so far 
as at present ascertained, prisoner has appropriated £3,000 of the 
firm's money. Committed for trial. 

PortTsMOUTH.—The extensive swimming baths in this town are 
to be supplied with a continuous supply of salt water, electric 
motors providing the necessary pumping power. The success of the 
Portsmouth installation encourages the Corporation to considerable 
further extensions, and £10,000 is to be borrowed for increasing 
the working plant. Among the machinery to be put down is a 
1,000 н.р. engine. 

ROTHERHITHE (LONDON).—The Vestry have decided to offer no 
opposition to the London Electric Supply Corporation laying mains 
in certain main thoroughfares in the district. 

SHOREDITCH.—The dispute between the Vestry and the County 
of London and Brush Provincial Company has been satisfactorily 
settled, and a working arrangement fy qase upon which will obviate 
any conflict as to the area of electrical supply of each party. 


STAGE Licutinc.—Sir Henry Irving is reported to have brought 
over from America some new electrical dévices for lighting the stage 
of the Lyceum Theatre. 

WELLs.—The Town Council’s dispute with the local gas company 
is reaching an acute stage, but differences have to be patched up 
for the present, as the contract with the gas company terminates on 
June 24th. At the last meeting of the Council it was decided that 
Dr. John Hopkinson should be at once instructed to prepare plans 
and specifications for the introduction of the electric light into the 
town. 

WoLVERHAMPTON.—At a meeting of the Town Council on 
Monday the General Tramways Purposes Committee presented a 
report, and recommended that the acquisition by the Corporation 
of the lines within the borough should be deferred seven years beyond 
the date on which they would have the right of compulsory purchase 
(July 23, 1898), on condition that the Tramway Company carried 
out certain extensions mentioned by the Committee. The Mayor 
(Alderman Mander), however, in moving that the report be referred 
to a special committee, said he thought it would be suicidal to 
throw away the opportunity of acquiring the system. He recom- 
mended the adoption of a narrower gauge, lighter cars propelled 
by electric power, a more frequent service, and halfpenny fares for 
half-mile stages. During the past year a million and a-half of 
passengers were carried by the Company, of which four-fifths were 
carried within the borough, and he could not see why the Cor- 
poration should give up the paying part of the system. He stated 
that during the year to July, 1895, the Company made a profit of 
£4. 6s. 2d. per cent. on their net capital, and he thought if Leeds 
could work the electric trams at 50 per cent. of the receipts 
(5%. per car т) Wolverhampton might do as well, if not better. 
He further advised that the a of an expert be obtained. The 

to. | 


Мауог'в proposals were agree 


CONTINENTAL METROPOLITAN TRAMWAYS COMPANY (LIMITED).—A 
provisional agreement has been entered into between this Company and 
the Compagnie Francaise pour l'Exploitation des Procédés Thomson- 
Houston, for the sale of the interest held by the Tramways Compeny in 
the Compagnie Générale Parisienne de Tramways, and also of the freehold 
property belonging to the former company in Paris, for the sum of 
2592 O, together with the net profits of the Company to June 30, 1896. 
A meeting of the shareholders of the Tramways Company is to be held at 
the Cannon-street Hotel, London, on Wednesday next, at noon, for the 
purpose of considering this agreement and also the proposals of the Direc- 
tore in respect to the division of the funds thus placed at their disposal. 
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COMPANIES' MEETINGS AND REPORTS. 


Electric Traction Company (Limited). 

The first ordinary general meeting of this Company was held at No. 16, 
‘Great George-street, Westminster, on the 5th inst., under the presidency 
of Mr. R. E. Farrant. 

The SECRETARY (Mr. S. G. Burgess) having read the notice convening 
the meeting, 

The CHAIRMAN aaid: In rising to move the adoption of the report 
and statements of accounts made up to December 31, 1895, I assume that 
we must take the small attendance of shareholders as a testimony of their 
satisfaction at the way in which the Directors are managing the Company. 
The business to which the Directors are at present devoting their attention 
is the construction and equipment of the Central London Railway, which, 
as you know, runs through the heart of London from Shepherd's Bush to 
the City, a distance of six and a-half miles. This work is undertaken 
in pursuance of a contract with the railway company, dated June 18, 
1895, under which this Company is to acquire the necessary land, 
-and to construct and equip the railway with rolling stock to be 
worked by electrical power to the satisfaction of the railway company’s 
engineers, the whole to be completed and delivered by December 31, 
1 The dominant feature of the report which we have now to 
submit to you—and it is a feature which we are justified in regarding 
with great satisfaction—is this, that having settled the price to be paid 
for the bulk of the property to be acquired, and having let the contracts 

for almost the whole of the heavy work, we are satisfied that the under- 
‘taking can be carried out within the original estimates, and we have no 
reason to doubt —unless something altogether unforeseen occurs—that we 
-shall complete the railway within the contract time. The stations will be 
.14 in number, and they are placed in the best positions to secure the 
greatest amount of traffic along the line of route. The Act of Parliament 
-authorising the construction of the line prohibits any openings being made 
in the roadways, so that all shafts must be sunk at the station sites. Our 
first work, therefore, was necessarily the acquisition of the property 
required for the stations and the depót at Shepherd’s Bush. The acquisi- 
tion of valuable properties having frontages to the great—perhape the 
.greatest—maiv thoroughfare in London (I think Mr. J. S. Forbes once 
described this route as the greatest traffic thoroughfare in the world) is by no 
means а simple matter, because of the many interests involved—freeholders, 
-leasees, sub-leesees, tenants, trade interests; in fact, you may judge of the 
-magnitude of our task when I tell you that in respect of the property 
required for our station sites and our depót at Shepherd’s Bush, we have 
had to deal with no fewer than 160 separate claims, amounting in the 
aggregate to over £700,000. The work of dealing with these claims has 
been pushed forward with such energy by our surveyors, Messrs. Vigers, 
and our solicitors, Messrs. Ashurst, Morris, Crisp and Co., that at the 
сргевепё time more than four-fifths of the total number of claims have been 
settled or have been adjudicated upon by an arbitrator ora jury. I do not 
think it is expedient that I should state publicly what these settlements 
have cost us, because there are still some few cases—about 20—to be dealt 
with. The land estimates were originally framed some years ago, when 
application was first made to Parliament for a Central London Railway 
ВШ. I think that was in 1889 — nearly eight years ago. Since then the 
cost of investments has, as you know, increased largely, and we have con- 
sequently had to pay very heavily for some of our properties of an invest- 
ment character. You will understand, of course, that the settlement of 
the amount of a claim does not mean that we at once get possession. The 
‘title to the property has still to be examined and accepted by our solicitors 
before payment of the sum agreed upon is made and possession obtained. 
This part of the work is well advanced. In about half of the total number 
of cases the purchases have been completed, and we have to-day full 
possession of three station sites, во that there is nothing on this score to 


prevent the actual work of construction from being very shortly com- | 


menced. I have explained to you at some length what has to be done in 
connection with the acquisition of land, because it gives the answer to the 
question which one is constantly asked: Why don't you begin the 
work?” With regard to the work of construction, the line from Shepherd's 
Bush to the Bank has been divided into six sections. We decided to 
invite tenders for the shaft and tuunel work of each section separately. 
Contractors were at liberty to tender for only one section or for as many 
sections as they liked. We settled with the engineers of tbe railway 
company a list of responsible contractors who should be invited to 
tender, and these invitations were sent out on February 19th last. 
We received a very fair response to our invitation, and, as stated 
in the report, we have given the sub-contracts as follows :— 
Sections 1, 2 and 3, Shepherd's Bush to Marble Arch—Mr. J. Price ; 
sections 4 and 5, Marble Arch to the Post Office—Messrs. Walter Scott 
-and Co. ; section 6, the Post Office to the Bank—Mr. G. Talbot. It will 
be within your recollection that in connection with the railway there is to 
be constructed under the open space in front of the Mansion House and the 
Royal Exchange, a system of public subways, which will also give access 
from the public streets to the Bank Station. The“ general idea —if I may 
so call it—of this system of subways had been approved by the City 
authorities some time ago, but before we could invite tenders for the work, 
we had to settle the detailed plans with the authorities. This was a work 
which required the utmost care and attention, and it was only after the 
most careful study of all the details, the preparation of several plans, and 
interviews with the Commissioners of Sewers, that we succeeded in present- 
ing plans which secured their acceptance. The plans, however, having been 
settled, we have, after considerable negotiation, given the sub-contract for 
this work to Mr. Talbot, who also has the contract for section 6, whichinvolves 


the underground work at this point. It only remains for me to say that 
I expect the actual work of construction will be commenced very shortly 
III think I may say almost in a few days from now. There are, by the way, 
two matters to which I should refer, namely, the station in the vicinity of 
Davies-street, and the extension from the Bank to Liverpool-street. They 
are receiving our attention, but I do not dwell upon them because they are 
still in the stage of negotiation. 

Mr. THEODORE DAVIDSON seconded the motion, which was carried 
unanimously. 

The retiring Directors, Mr. Farrant and Mr. Davidson, were re-elected ; 
and Mr. Singleton was reappointed auditor. 

The proceedings then terminated. 


West African Telegraph Company (Limited). 


The eleventh ordinary general meeting of the West African Telegraph 
Company (Limited) was held 5 5 at Winchester House, Old Broad- 
street; Sir Henry C. Mance, M. Inst. C. E., presiding. 

The SECRETARY (Mr. John Cambrook) read the notice convening the 
meeting, and the minutes of the report of the Directors and statement of 
accounts were taken as read. 

The CHAIRMAN : Gentlemen, when last year I had the pleasure of 
presenting the report and accounts to you, I had to explain that I was in 
the chair in consequence of the unavoidable absence of your Chairman on 
very important business in connection with the general election then going 
on. To-day I am sorry to say that I occupy his place in consequence of 
the prolonged and grave indisposition of Sir John Pender. His absence 
from his accustomed place has been referred to in this building no doubt 
in terms more eloquent and able than I can command at the present 
moment, but I can at least on your behalf, and on behalf of my colleagues 
and myself, express the regret that we all feel that he is not with us to- 
day. Sir John Pender's services in connection with submarine telegraphy 
are hnown to all the world, but it is only those who have been closely 
associated with him in business who can thoroughly appreciate the 
wisdom, forethought, zeal and courage which he applied to all 
those enterprises with which he has been so long and intimately con- 
nected. With these remarks I will pass to the accounts. These 
are almost seif explanatory. They are extremely simple, but I may 
be permitted for a moment to dwell on their most satisfactory feature. 
The gross revenue for the year ended December 51, 1895, amounted to 
£74,333, as against £64,761 for 1894, or an increase of £9,572. The 
increase in the messages is almost entirely due to the receipts derived from 
the Cape joint purse traffic. The total working expenses for 1895 
amounted to £17,474, against £17,286, or an increase of £188. The 
differences in the items under the various headings making up these totals 
are so small that it is hardly necessary to compare in detail the various 
increases and decreases. I may say, however, that notwithstanding the 
greater volume of traffic to be dealt with, the efficiency of our system has 
been fully maintained without any material increase in the expenditure. 
Thee attending repairs and renewals of cables amounted to £6,298, 
against £13,473 in 1894, a decrease of £7,175. Particulars will be found 
in the report of the repairs effected by the ss. “ Duplex” to the various 
sections of our cable system. In the accounts of all submarine telegraph 
companies this item is necessarily a very uncertain one. Although we 
have been exceptionally fortunate during the year to December Jlst last, 
we have not been so fortunate since that date. The ss. “ John Pender” 
has lately been engaged on the repairs of the St. Thome-Loanda section, 
and it was found necessary to expend about 20 or 30 knots of cable in 
restoring communication. With these facte in our minds, and also taking 
into consideration the large amount we have been obliged to take from 
reserve fund in reduction of repairs in 1893, your Directors consider it 
advisable to carry the sum of £15,000 to general reserve fund, 
after which they have been able to recommend a final dividend 
of 3 per cent., making, with tbe interim dividend already paid, a 
total distribution of 4 per cent. for the year, and carry the sum of £1,760 
forward. Our reserve fund now amounts to £48,350, and you will see that 
we have only £43,000 actually invested at the present moment in first-class - 
securities. To show how difficult it is to foresee the amount which is likely 
to be required for repairs and the desirability of accumulating a substantial 
reserve, I may recall to your recollection the fact that during the last three 
years the repairs have cost in 1893, £31,234 ; 1894, £13,473 ; 1895, £6,298. 
The most expensive section is the one which passes the mouth of the 
Congo, and we should have to take into consideration whether it will 
be advisable to alter that line of cable. The immense volume of 
water which sweeps out of the Congo damages the cable at 
enormous depths. There are frequently ravines caused by landslips 
to which are no doubt due the frequent breakages in our line. 
I am glad to be able to report that, judging from our present business, 
there is every prospect that the traffic receipts during this year will be 
equal to those of 1895. You will understand that should an interruption 
occur on the East Coast cables the strain of work thrown on the West 
African cables is very severe. We have therefore decided to adopt duplex 
working throughout the trunk lines of our system, and the necessary 
apparatus for this purpose is now in course of being despatched to our 
superintendent on the coast. I should mention that negotiations are in 
progrees with the French Government, from whom I need hardly remind 
you we receive a subsidy. These negotiations have for their object some 
modifications of the existing working arrangements, by which the French 
Government shall derive more benefit from the important traffic which 
now passes by the West Coast, route than has hitherto been the case. I 
can assure you that we are considering their suggestions in a liberal spirit ; 
we have no desire to withhold anything to which, judging from the spirit 
of the concession, they may appear to be entitled. Under these circum- 
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stances, I have no doubt that a satisfactory understanding will speedily be 
arrived at. I now beg to move. 

“That the report and accounts for the year ended December 31, 1895, 
submitted to this mecting, be and they are hercby received and adopted, and 
that a dividend be declared, payable on and after this date, of 6s. per share, 
free of income tax, making, with the dividend already paid, a total distribu- 
tion for the year of 4 per cent.” 

Mr. J. DENISON PENDER seconded the motion, which was carried 
unanimously. 

On the motion of Mr. J. D. PENDER, seconded by Mr. ROBERT K. 
GRAY, Sir Henry C. Mance was unanimously re-elected to his seat at the 
Board 


Mr. SAUNDERS proposed, and Mr. HARDIE seconded, the re-appoint- 
ment of the auditors, Messrs. Deloitte, Dever, Griffiths and Co., which was 
agreed to nem. con. ; and a vote of thanks having been passed to the 
Chairman and the other Directors the proceedings ended. 


Bournemouth and District Electric Supply 
Company (Limited). 


The fifth ordinary general meeting of this Company was held at Bourne- 
mouth on Tuesday. 
The CHAIRMAN (Mr. Aymor H. Sanderson) moved the adoption of the 
rt and accounts. He said that the great increase in the use of electric 
light in Bournemouth was, he thought, due in some measure to the steps 
taken from time to time by the Directors to cheapen and popularise the 
light, while at the same time sparing neither trouble nor expense in order 
to ensure its quality and reliability. For the purposes of the expansion 
to which he referred, considerable loans to meet the capital requirements 
of the Company had been obtained from the County of London and Brush 
Provipcial Company, and the time was not far distant when, in the 
opinion of the Directors, it would become advisable to incorporate the 
amount of these loans into the permanent capital of the Company by re- 
adjustment of the capital account. When this took place, Bournemouth 
investors would be afforded an opportunity of further increasing their 
interest in the Company. Jn а place like Bournemouth there was no 
reason why the greater part of the Company's capital should not be held 
locally, and he thought local investors would do well to embrace the oppor- 
tunity of subscribing for the shares and debentures when the opportunity 
was offered them, so that the Company might continue to be a local Com- 
pany in fact as well as in name. 


Electric and General Investment Company 


(Limited). 


The report of the Directors of this Company for the year ended 
May Zlst last, to be submitted to the shareholders at the meeting at 
Winchester House, London, on Thursday next at 2 p. m., states that the profit 
and loss account shows a gross profit of £10,105. 6s. d., and after deducting 
all standing charges, the interim dividend already paid on the Ordinary 
shares, and & provision for contingencies of 22.222 16s., there remains a 
net balance of £5,000 available for distribution. The Directors recommend 
that this sum be applied to the payment of a further dividend at the rate 
of 50 per cent. per annum for the past six months, making with the interim 
dividend a distribution of 20 per cent. for the year, and a dividend on the 
Founders’ shares of £20 per share. The trustees for the Founders’ shares 
-reserve fund propose to distribute to the holders of such shares a sum of 
£20 per share out of the proceeds of investments sold, and dividends 
received in respect of the fund, making, with the before-mentioned 
dividend, a total distribution of £40 on each Founders’ share. The 
Directors retiring are Mr. George Herring and Mr. B. H. Van Tromp, who 
offer themselves for re-election, as does the auditor, Mr. G. T. Rait. | 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


HERMITE INTERNATIONAL ELECTRICAL SANITATION COMPANY 
(LIMITED).—This Company was registered on June 6th with a capital of 
£300,000 in £1 shares, to acquire ‘‘ Hermite inventions and patent rights,” 
for the purposes of bleaching, electrolysing, disinfecting, purifying, and 
sanitary and other processes, and the several businesses and properties of 
Eugene Hermite and his partners and associates, to enter into and carry 
into effect an agreement with Eugene Hermite, Edward J. Paterson and 
Charles F. Cooper, and to utilise, grant licences in respect of, and put in 
practice the said patent rights. The first subscribers with one share each 
are.:—Eugene Hermite, electrical engineer; Charles F. Cooper, civil 
engineer ; Frederick D. Cooper, merchant; Spencer Castle, solicitor ; 
H. Woodburn Kirby, F.C.A. ; G. D. Craven, tea broker ; Alfred E. Cooper, 
consulting chemist. The first Directors are to be nominated by the 
above signatories. 


INDO-EUROPEAN TELEGRAPH COMPANY (LIMITED).—The annual 
return made up to May 13th, has been filed. 17,000 shares have been 
taken up out of a capital of £450,000, in £25 shares, and the full amount 
has been called and paid. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—The 
annual return, made up to May 28th, has been filed. The capital is 
£1,500,000, divided into 66,871 shares of £15 each, and 66,258 shares of 
£7. 10s. each. 66,248 of the former class and all of tbe latter have been 
subecribed for, the full amounts have been called and £1,460,655 has been 
paid. 4565 has been paid on 75 forfeited shares. 


WEYMERSCH ELECTRIC BATTERY SYNDICATE (LIMITED).—The annua? 
return of this Company, made up to December 14th, has just been filed. The 
whole nominal capital of £20,000 has been subscribed, and 3,000 of the 
shares have been issued as fully paid. The full amount has been called on 
the remainder, and £5,000 has been paid. 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
31,5,d. per oz. (June 11th). Consols (22 cent.) 1124—1154 for money, 
113—113% for account; 21 per cent. 1 1064 (June 11th). Stock 
Exchange Settling Days: Consols, July 1st; Stocks and Shares Con- 
tinuation Day, June 24th; Ticket Day, June 25th; Pay Day, June 26th; 
Mining Share Carry-over Day, June 23rd. 

AMERICAN BELL TELEPHONE COMPANY.—This Company has added an 
extra 14 per cent. tothe regular dividend of 3 per cent. 

BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED).—Notice 
is given that an interim dividend of 3s. per share, or at the rate of 6 per 
cent, per annum, free of income tax, for the quarter ended March õlist is 
payable on the 24th inst. The transfer books will be closed from the 17th 
to the 23rd inclusive. 

BRITANNIA MOTOR CARRIAGE COMPANY (LIMITED).—A prospectus 
of this concern has been issued this week. It is incorporated with a 
capital of £100,000, in £1 shares, and is described as “a parent company 
directed by practical carriage experts." Ав the Company is established to 
acquire the “ Britannia" motor, the following ‘engineering " details will 
be appreciated by our readers; they are all that are furnished by the 
prospectus itself, which states that it (the Britannia motor) Runs 60 to 100 
miles continuously, according to size ; runs up to a maximum speed of 15 
miles an hour ; will drive carriages, launches, tramcars, omnibuses, sewing 
machines, lathes, tricycles, pumps, printing presses, lifts, cranes, mining 
machinery, &c., with equal facility ; requires no new or special carriage ; 
works direct on axle or shaft, no gearing or countershaft being required ; 
can easily and rapidly be fitted to existing carriages or machines ; weighs 
about 621b. for 1 B.., and this weight can be still further reduced; costs 
only £25 for 1 H. r.; costs lesa for increased horse-power in proportion to 
the increase ; will run slow, half-speed, full speed, or reverse by merely 
turning two handles; has no heat, smell, smoke, or steam, and may be 
used by a child with absolute immunity from danger ; it therefore meets 
the requirements of the new Act now before Parliament.” Amongst the 
Directors is Mr. C. O. Bastian, late engineer, Hampstead Vestry.” 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended June 7th were £930, 
against £904 in the corresponding week of 1895, an increase of £26. The 
total receipts for the half-year amount to £21,465, against £21,437 for the 
corresponding period of 1896, an increase of £28. 

CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The 
Directors have declared an interim dividend on the Preference shares of 
6 per cent. for the half-year ending 30th inst. The dividend is payable on 
and after July 15th. 

COMMERCIAL CABLE COMPANY.—A quarterly dividend of 1$ per cent. 
on the capital stock of this Company is declared payable on the 1st prox. 

GREAT NORTHERN TRLEGRAPH COMPANY.—The traffic returns of 
this Company in May, 1896, were £24,000, and the total receipts from 
January Ist to May 5186 £114,000, against £105,800 and £124,000 in the 
corresponding periods of 1894 and 180b respectively. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 7th inst. amounted to £1,152 The 
amount for the corresponding week last year (including Whit Monday) 
was £1,671 ; decrease, £519. 

MILWAUKEE ELECTRIC RAILWAY AND. LIGHT COMPANY.—During 
the week Messrs. J. S. Morgan and Co, invited applications on behalf of 
this Company for $5,100,000 Five per Cent. Consolidated Mortgage Gold 
Bonds of $1,000 each at a premium of 2. per cent. The present issue is 
the balance of $7, , secured by a consolidated mortgage dated 
February 1, 1896, covering all the real and personal estate of the 
Company, and the principal is payable on February 1, 1926. The share 
and bond capital of the concern is largely held. in this country. The lists 
opened on Monday and closed on Tuesday. The prospectus states that the 
volume of the light and power business of the Company on February Ist 
was equivalent ќо а total output of 55,515 16 c.p. lamps, the net earnings 
for 1804 being $436,070, and for. 1895 $588,496. 

SOHUCKERT AND CO., NUREMBERG.—The Directors of this Company 
have declared a dividend of 14 per cent. for the business year 1895.96. 
The dividend for 1894-95 was 10 per cent. 

STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to appoint a settling day in and grant a quotation 
for the recent issue of 10,000 cumulative six per cent. Preference shares of 
the County of London and Brush Provincial Electric Lighting Company 
(Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY .—This 
Company’s traffic receipts for the week ended June 5th, after deducting 17 
per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,540. 

WESTERN UNION TELEGRAPH COMPANY.—The Directors of this 
Company declared on Tuesday last the regular quarterly dividend of 
1 per cent. | 

WILLANS AND ROBINSON (LIMITED).— The applications for the 
£100,000 44 per Cent. First Mortgage Debentures in this Compan 
recently offered for subscription amounted, we are informed, to £250, 
Letters of allotment and regret have been posted. 
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In calculating the yield on this security. allowance has been made for accrued interest but not for redemption. 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). E - 
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This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 

Small Space, 
Small Cest, 
High Efficiency, 
Perfect 
Governing. 
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UNDERGROUND MAINS. 


 CALLENDER'S BITUMEN ‘TELEGRAPH & WATERPROOF COMPANY, Ltd. 


MANUFACTURERS OF 


ELECTRIC LICHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Oontractors.  Ironfounders and Ooppersmiths. Makers of Lead Tube and Pipes. Bitumen Refiners 
Head Office: 90, CANNON TNT, F ©; 


Telephone No. 15183. „% CALLENDBR LONDON.’ 
Faoctory—-ERIZTH MARSHES, KENT. 
LIVEBPOOL—Oldham Place, Renshaw Street. BIR MING HAM—58, Water Street. 
NOTTINGHAM—King John's Chambers, Bridlesmith Gate. GLASGOW—Great Western Read, Keivinside. 
Also Contractors for underground Mains at ABERDEEN, ОЗАЗВЕШОЕ ЕГАНШҮ, . HUDDERSFIELD, SHEFFIELD, HULL, OXFORD HANLEY, 
The CALLENDER COMPANY is p to undertake the laying of 3 M inclu all excavation and reinstatement of buildin boxes 
feeder E. or transformer chambers e hn м, illars and all 9 аосенбо aired 1 for 0 ies equipment of the of a Centra 
Station, for either HIGH or LOW TENSION wi MOON TEN US or ALTRENATING 
1. With Vulcanised Bitumen Cables laid solid in Bitumen. 
2. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes. 
3. With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in the earth. 


Price IS., post freels.3d. Annual Subscription, 128. Gd. post free, abroad 14s. 


“THE ENGINEERING MAGAZINE: " 


Аи American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 
Subjects by leading writérs. 
CONTENTS OF THE JUNE ISSUE (No. 3, Vol. XI.). 
THE FRUITS OF FRAUDULENT RAILROAD MANAGEMENT. Selwin Tait. MORTEN MACHIS RUNE CUL ERE CRM E шо j 
ELEC BRS ELE — partit, un. 
THE ABSENCE OF FACTS ABOUT THE NICARAGUA CANAL—Charles B. Golng. BANK BEVETMENT OF THE MISSISSIPPI RIVER—H. st. L Co 
THE DOMESTIC ARCHITECTURE OF WASHINGTON CITY —Glenn Brown. QUACKERY IN ENGINEERING EDUCATION. I.—E. H, Williams, Sri т. рат. - 
RECENT IMPROVEMENTS IN GOLD MILLING—H. M. Chance. D. C. Jackson. ПІ.--Н. К. Landis. IV.- George L. Hoxie. 


Fach issue of the Magasine also contains— 
A Complete index of the Contents of the Worid’s Technical Press. 


Tus ExorwExRING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 


А Specimon Back Number will bo forwardod on reeeipt of Gd. to dofray postago, &o. 


European Agent: GEO. TUCKER, Publisher, * THE: ELECTRICIAN " PRINTING & PUBLISHING er Ltd. 
SALISBURY COURT, FLEET STREET, LONDON, ш.с. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
,QONNEOTIONS. 


CABLE COMMUNICATIONS А РИЧЕ 
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EASTERN EN COMPAN 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to n Portugal, Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vinoent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Moseamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „„ 

Telegrams should be sent from the Company's Stations 
LONDON— 1i, OLD BROAD STREET, Е.0.: 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.6.; FOREION AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, И.С. 
MANOHESTER—20, Brown Street. LIVERPOOL—K138, Exchange Buildings. 
GLASGOW —141, BUGHAN AN STREET. 


COMPANY'S LEVANT Lc 


Odessa, Constantinople, Dardanelles, Tenedos, riter Oandia, Беніто, Canea, а | 
Rhodes, Trieste, бо, Zante, Patras, Corinth, , Athe ms, Cephalonia, Bus ura, fino t, Andros, Zea, 


The Company's Cables are: worked ру Muirhead's DUPLEX principle upon all” its 
Main Sections. 


2 Pee ee ( ((( tuito 
seater “чут AS BASTERN,” UU dmg 
| ^ — Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, EO; - - . By Order, GEORGE DRAPER, Secretary. 


— — A — 5 
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THLEPHONHB No. 15,077 TELEGRAMS; INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY 


(ESTABLISHED 1860), | 


Eieotrioal Auotloneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUCTION, &c. 


HE SURPLUS ELECTRIC PLANT, MACHINERY AND 
STOCK-IN.TRADE, will be SOLD BY PUBLIC AUCTION in Lots by Messrs. 
BRADSHAW BROWN, HOOPER and PRICE, on TUESDAY, June 30th, 1396, at 11 
for 12 o'clock precisely, on the premises of the London and Lancashire Electric and 
General Engineering Company, Kingsland Green, Dalston Junction, N.E., cor- 
prising :—9 and 12.H.P. Gas Engines, 20-H.P. Semi-Portavle Engine, Screw-Cutting 
and Surfacing Gap Lathes, 20 Dynamos, 200 Double and Single Arc Lamps, quantity 
of. Ceiling Ecs:s, Switch Covers, Fuse Blocks, Globes, Shades, Carbons, Voltmeter, 
Ammeters, Testing Instruments and a quantity of miscellaneous artic'es. 
Auctioneers Offices, Billiter-square Buildings, E.C., and Millwall, E. 
ENOINEER'S BUSINESS 
OFFERS are invited for the BUSINESS cariled on by Messrs. A. Whitelaw and 
Son, 16, Sciennes. Edinburgh, as Machine Makers and Electrical Engineers. The 
Tarnover during the last two years averaged £1,250, bat the Machines are capable 
of tarning out much more work. . | 
For further particulars apply to Uers-s. RONALDSON AND GORDON, C A., ЗА, North- 


street, David-street, Edinburg 


— —— —— — 


TENDERS INVITED. — 
Tun URBAN DISTRICT COUNCIL OF EALING 


are prepared to г. ceive TENDERS for WORKS in connection with the.Exten- 
sion of their Electric Ligh ting Station at South Ealing. 

Drawings and Specification can be inspected, and Bills of Quantities and Form of 
Tender obtained, on application at the Office of Mr. Chas. Jones, C.E., Surveyor to 
the Council, on and after Monday next, the 22nd day of June, between the hou' s of 
Ten and Four, and upon payment of £2. 2s., which will be returned on receipt of a 
bona fide Tender. ` 

Sealed Tenders, endorsed Tenders for Extension of Electric Station," to be de- 
livered at my office not later than 4 p.m. on WEDNESDAY, the 1st day of July, 1896. 
The Council do not bind themselves to accept ше lowest ог any Tender. 

y order, 
WM. RUSTON, Clerk. 


——— 


* 


Public Buildings, Ели. g, W., 16th June, 1896. 


(OUNTY BOROUGH OF ROCHDALE. 


The FREE LIBRARY COMMITTEE invite TENDERS for the ELECTRIC LIGHT. 
ING PLANT required at the Free Public Library, consisting of Gas Engine, Dynamo, 
Wiring and Fittings. anak | 

Plans msy be seen and Specification and Form of Tender obtained on and after 
Saturday, 20th June, at the office of Mr. 8. S. Platt, Assoc. M. Inst. C. E, the Borough 
Surveyor, on payment of a deposit of £1, which will be refunded on the return of the 
documents and the receipt of a bonA-fide Tender. | 

Tenders, under cover, endorsed Free Library Electric Lighting," must be delivered 
at my office not later than noon of Tuesday, 30th June, wol. 

The Committee do not bind themselves to accept the lowest or any Tender. 


JAMES LRACH uty Town Clerk. 
Town Hall, Rochdale, 19th June, 1890. нн 


W^ATF ORD URBAN DISTRICT COUNCIL. 
ELECTRIC LIGHTING, 


The Council invite gy eerie from Eminent Consulting Engineera, prepared 
and qualified to advise t in regard to the preparation of an intended Memorial 
to the Board of Trade for a Provisional Order under the Electric Lighting Acts, as 
to the best system to be adopted, the area to be lighted, the cost of the undertaking, 
its probable development, and generaly in relation to the subject; but not as to 
whether the Council should retain oF dispose of the powers to be conferred by such 
Provisional Order. i 

Applications, stating particulars of «xperience, and fee required for such pre- 
liminary rt and advice, to be sent to the Council Offices on or before 24th inst. 
The Council give no assurance as to subsequent employment. 


H. MORTEN TURNER, Clerk. 
Council Offices, Watford, | ` 
12th June, 1896. ; 


PACIFIC AND EUROPEAN TELEGRAPH COMPANY 
(Limited). 

NOTICE is Hereby Given that the COUPONS on this Company’s FOUR PER 
CENT. GUARANTE DEBENTURES, due 30th inst., will be PAID on and after 
that date at PARRS BANKING COMPANY AND THE ALLIANCE BANK 
(Limiteo), Bartholomew-lane, London, Е.С. . 

. Coupons must be left at the above Bank pice clear days for examination. 
y order, 


W. H. AXWORTHY, Seoretary. 
Winchester House, Old Broad-street, І 
London, E.C., June 18th. 1896. 


AFRICAN DIRECT TELEGRAPH COMPANY (Limited). 


NOTICE is Hereby Given that the COUPONS on this Company's FOUR PER CENT. 
MORTGAGE DEBENTURES to bearer, due July 1st next, vill be PAID on and afur 
that day at PARR'3 BANK (Limited), Bartholomew-lane, Lon on, Е.С. Coupons 
must be left at the above Bank three clear сала for examination. 

Warrants in payment of the Interest on the Registered Debentures will be sent 
out on the 30th inst. 

The DEBENTURE REGISTBR will be CLOSED from WEDNESDAY, the 24th to 
TUESDAY, the 30th inat., beth days inclusive. 


р By order, 
Winchester House, Old Broad-street, 


H. E. PLANE, Sec 5- 
London, E.C., 18th June, 1896. : TE 


з Gold Medals. 


— rp Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Pricer. 


—— PRICE LIST POST FREE. —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Telegrams, ‘‘ Turnstile London." Telephone, 65188. 
APPOINTMENT VACANT. 
OF SOUTH SHIELDS. 


COUNTY J. BOROUGH 


ASSISTANT ELECTRICAL ENGINEER. 


The Electric Lighting Committee invite APPLICATIONS for the post of 
ASSISTANT and DRAUGHTÉEMAN to the Borough Electrical Engineer, at a salary 
of £100 per annum. | ; : 

Candidates must have had training in mechanical and electrical engineering and 
be competent draughtsmen. 

Preference will be given to candidates who have had experience in a high-tension 
alternating station. ; 

The person appointed will be required to devote the whole of his time to the 
service of the Corporation. 

Applications, with copies of not more than three testimonals, to be delivered under 
cover, endorsed“ Assistant гое певт. at the office of the undersigned not later 
than 10 a.m. on Thursday, 26th June, 1896. 


By order 


f J. MOORE HAV TON, Town Clerk. 
Court Buildings, South Shields, June 9, 1896. 
ELECTRICAL ENGINEER. | 


ESIDENT ELECTRICAL ENGINEER WANTED for 
J the BURGH of PAISLEY. Will require to design and superintend the laying 
down of a central installation and to manage the same after completion. Salary to 
begin with, £200. Applications, with testimonials, to be lodged with the TowN 
CLERKS on or before Wednesday, 1st prox. Canvagsing of Members of Town Council 
is prohibited. 
. Municipal Buildings, Paisley, 13th June, 1896. 


SITUATIONS VACANT AND WANTED. 
ELEGRAPH INSTRUMENT MAKERS.—FOREMAN 


WANTED to take charge of repairs department in a large factory. Must be 


and have had previous experience ina similar position.—Address in contidence, 
giving full details of past experience, age, and salary expected, to No. 2,220 
Electrician Office, Salisbury-court, Fleet-street, London, E.C 
V ANTED, a first-class FOREMAN to take charge of 
| instrument shop. Must be a thoroughly practical man, used to controlling 
men, and have a knowledge of the calibration of instruments, Good wages paid to 
a first-class man.—Apply by letter, stating experience and énclosing copy of testi- 
monials, to the FITTINGS SUPERINTENDENT, Messrs. The Edison and Swan United 


Electric Light Company, Limited, Ponders End Works, London, N. — uw 
WANTED ASSISTANT in Estimating Department of 
large firm of London Electrical Contractors; must have had similar 
experience elsewhere.—Apply, stating age, experience and salary required, to 
“А, B., Electrician Office, Salisbury-court, Fleet-street, E.C. LS c 
WANTED SITUATION as IMPROVER in general Elec- 
trical Work. Age 21.— Apply, A. PRIESTMAN, Latchford, Warrington. 


PRACTICAL EVENINGS ; running engine, dynamos, &c. 
Mondays, Wednesdays, Fridays.—ELECTRICAL ENGINEER, 51, Sinclair-road, 
West Kensington. 
ННН — '0 d — 
ELECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MBN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 

Address, CHAS. RICHARDSON and CO., Engineers’ Bureau 342, Strand, 
London, W.C — 
PARTNERSHIPS. —ELECTRICAL ENGINEERS and 

. others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeking Investments can obtain personally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed. Address, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 


DOU LTON «CO., 


MANUFACTURERS. OF 


PLUM BAGO (JRUCIBLES 


J 
bow Yer ‚яо 9 
| 0] | 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 

Gold, Silver, &c. 


Depots: 
LIVERPOOL, MANCHESTER, 
BIRMINGHAM, б 
ST. HELENS, LANCS., and PARIS. MP 


Е. SMB. LONDON, S.H. 
| C 


ы de ` 
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COLONIAL FIRM with OFFICES aud WAREHOUSES | г. 8vo. Cloth. Price ба, net. 


in NEW ZEALAND and AGENCIES thoughout AUSTRALASIA, is open to | 
REPRESENT a few good ENGL'^H and CONTINENTAL HOUSES in ELECTRICAL 


MACHINERY and SUPPLIES (Mining Machinery preferred). 


TRAVELLERS CONSTANTLY AT WORK. 
(Sole Agencies only accepte.) 1 
Address: i E 


HADLEY & CO., Auckland, New Zealand. ° 

pet ee —— see By C. F. EMERY, LL.M., of the Inner Temple, Barrister-at-Law. 
A L | “The learned author of this volume has compressed within the limits of some 

WANTED, and FOR T E. | 900 pages all the law and procedure relating to patents, commendable alike from 

the point of view of typography and arrangemeat. - Electrician, 
PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best unf ӨЕ, t oae Торра peck i well conceived and earetaly 
prices given by Derby and Co., 44, Clerkenwell- road, London, E.C. N.B.— | execunted."—Manchester Guardian. © 

r latinum sold It is clearly and concisely written and seems to contain all information that is 


of practical value as to obtaining a рш. Lau Times. 


i OR SALE. — 90.to 25 н.р. P. (nominal) double-cylinder semi- 
- rortable ENGINE and loco. BOILER by Robey and Co., Lincoln, just left work 
at 5010. Two modern marine type return TUBE BOILEES. ett. Gin. by 4ft. 6ip., . EFFINGHAM WILSON, Ro; Royal. Exchange, Е.С. - 
working pressure 1601). One 7-ton OVERHEAD TRAVELLER, on wrought-iron | ~ * 
girders ; all been used in electric lighting works. — For prices and other particulars | With 94 Illustrations. 8vo. 12s. net. 
apply to KENT, care of Electrician Office, Salisbury-court, Fleet-street, E.C. | ] 


— 


o CYCLE, MOTOR CAR, ELECTRIC COMPANIES 


AND OTHERS. | 


FOR SALE, CASTLE IRON AND STEEL WORKS, Hadley, Wellington, Salop. 
Rolling mills for iron, rods, hoopi, wire; larg» shops aud buildings; £10,000 worth 
plant, cost £100,C00 ; E: aud N. W. sidings into works ; canal basin ; cheap coal ; 
: plendid works and site for above companres.—B. P. BLOCKLEY, Bloxwich, Staffs. | J 


CCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially айар for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply erms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- . 
square, Fleet-street, E C. (Telephone No. 65,268.) 1 


T0, LET, Spacious and Commodious PREMISES, suitable By Dr. H. DU BOIS. 


for the Manufacture of Cycles and Horseless Carriages, or for extensive Ерс. 


neering Works. The premises аге sitnate at Fennar, near Pembroke Dock, and com- >> - - ә s 
prise large and substantial buildings, with a beautiful water frontage, and were I rivatdocent in the University of Berlin. 
formerly used as shipbuilding and engineering works. The owner is prepared to let | r 


these premises on most advantageous terms, and the available space is practically 


unlimited.—For full particulars apply to THE AGENT, Bush Estate, Pembroke. 
Translated by Dr. ATKINSON,. 


Formerly Professor of Experimental Science in the Staff 


PORTABLE ELECTRIC | bici Sandhurst. 


eee 


SAFETY LAMPS| ee eee ж co. 


| London, New York, and Bombay. 


SHIPS, | BRITISH ELECTRIC TRACTION (PIONEER) 00, 


E LIMITED. 
1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
FIRE | Chairman—Sir CHARLES RIVERS WILSON, G.C.M.G., C. B. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in the 


United Kingdom and elsewhere, on the most approved methods and according to 
| the requirements of each locality. 


————M——— 


FOR :— 


MINES, 
FACTORIES, 
GAS WORKS, 


&e., &c. 


Address communications t» E. GARCKE, Managing Director 


о TRAVELLERS, | THE LAW GUARANTEE & TRUST SOCIETY 


LIMITED, 


GUARANTEES FIDELITY. 


| Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &c. 
MAKER MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURANCE. 


Head Office: 49, .OHANCERY LANE, . LONDON, М.С. 


J. > И’ ЕХ Е ҮЧ. perm z Maca Manulacturer 7 


ji ELECTRICAL AND PHYSICAL 
56, Red Lion Street, Clerkenwell, E.C. j| EN INSTRUMENTS, 


&e., &c. 


44, HATTON GARDEN, LONDON. 
_ CATALOGUES FRER. 


THE LATEST AND B BEST 


Patent. 


PORTABLE ACCUMULATORS) Roentgen 


“Cosmos” Primary Batteries! Photography. 


Absolutely Constant for hours at High Rate of Discharge, 


APPLY— 


The Bristol Safety Lamp Works, 5», Sen Victoria St. 
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"TURNER _ E 


Manufacturers of 


DYNAMOS- MOTORS 


COUPLED PLANTS, SWITCHBOARDS, 


And all Accessories for 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


DENTON, near MANCHESTER. 
AMERICAN WORKS, DANBURY, CONN., U.S.A. 


LONDON: 72, FINSBURY PAVEMENT, E.C.—CHAS. F. QUICKE, МЕЕ, Representative. 
| | c2 


- = 
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Use “Blackley Tape" 


Sole Manufacturers, EA 


CONNOLLY BROTH ERS, 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


ron THE “ EFFICIENT " 
PROTECTION 


of Insulated | 
Wire Joints. 


Does not Stich to or 
HEU: the Fingers. 


Telephone No 2361 Telegraphic Address : “ Connollys Blackley.” 
ORDERS EXECUTED FROM STOCK. No Solution 
LONDON AGENCY: C. к. QUICHE, 72; licia decal Pavcment, E.C. Required. 


PRITCHETT ACCUMULATORS 


PLANTÉ TYPE, 


From the ELECTRICAL STANDARDIZINC INSTITUTION, From Messrs. F. H. ROYCE & CO., Ltd,, 
LONDON. TWO MANCHESTER. 

“The Cells we use for standardising purposes were „We have very great pleasure in testi- 
supplied to us by yourselves in September, 1592, and RECENT fying to the excellence of your Accumu- 
have been in constant use ever since. Jators.. We have, during the last few 

“Thè normal maximum output was stated to be 250 years, purchased a very considerable 
amperes per cell, that is, nearly 18 amperes per positive TESTIMONIALS. number of you as you know, and have 
plate nine inches square, but we sometimes discharge always considered them, as we do now, 
them for short periods at three times this rate, so that the best in the market owing to the 
each positive plate gives 54 amperes ; indeed, they are very great mechanical strength and 
oceasionally deliberately short-circuited. ^ Up to the large surface of the plates. 
present time no repairs have been needed, and they Price Lists and "Ifit would be of service to you at 
for qnae to do their work satisfactorily. Trade Terms any time, we have no doubt we could 

ou agreed to supply us with Cells which could be get many of our customers using these 
practically short-circuited without undue deterioration, on Application. Accumulators to give equally strong tes- 
and this we consider you have done.’ timony as to their excellent features.“ 


PRITCHETTS & GOLD, 31, Soho Sq., LONDON, W. 
Sole Agents for Great "Messrs. VENNER & SILLAR, 10, Delahay Street, WESTMINSTER. 


15 Plate 560 Amp.-hour Ccllin Glass Box Britain and Ireland for 


| Seoul, 4 Co. ^ 2 Important отон 
С 


on page ic. 


DAVEY,PAXMAN&CO,, 


Hn GIN E COLCHEIS TE Et. 


и г London Office: 78 (late 139), QUEEN VICTORIA STREET, Е.С. 


! MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


xan: Steady Running Engines for Electric Lighting. 


m 


CATALOGUES, 


TELEGRAPHIC ADDRESS: 
“PAXMAN COLCHESTER.” 


PRICE LISTS, ESTIMATES, 


| PHOTOS, &c. 


POST FREE. 


Improved Portable Steam Engine, with Dynamo attached, forming 
Coupled Horizontal Engine, ortable electric light plant. Single cylinder 4 to 12 h.p. ; double Horizontal High Pressure Coupled Compourd 
[10 to 1,000 Н.Р. er inder. 8 to 25 h.p. ; compound, 8 to 80 h.p. nominal, Engine. 12 to 1,000 H.P. 


HE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE: 


ESTABLISHED 1861—1878. 


N 0. 944, [vor So NVII. 


NOTES. 


Тнк Associated Chambers of Commerce did not gain much, 
we fancy, by their interview with the Secretary of the 
Post Office in reference to the cheapening of telegrams. Of 
all the many suggestions made with that object in view, 
the one for letting certain parts of the address go free is 
about the worst. Its obvious effeot would be not to cheapen 
telegrams but to make them longer. Senders would simply 
be spared so much trouble in the practice of curtailment, 
which they perform with singular ingenuity at present; 
whilst the Department would be put to the enhanced expense 
of transmitting more words for the same money. Mr. 
SPENCER WarroLE estimates the value of the concession 
demanded at £600,000 per annum. This amount may be 
overstated; but whatever the figure, it would be a dead loss 
to the Telegraph service, without in the least profiting the 
public, who would take their full maximum as often, and 
exceed it as seldom, as they do now. 

For the other recommendation put forward by the Asso- 
ciation, namely, the amalgamation of the Post Office ‚апа 
Telegraph accounts, there is certainly more to be said. The 
process of dividing accounts, so inextricably intermixed as 
these must be, cannot but entail considerable needless outlay ; 
and the final apportionment appears to be satisfactory to 
neither party. 
not Icd to economy of administration, but has rather tended 
to saddle the Telegraphs witli extravagances not properly its 
own. It is hard to believe that the Telegraph does not pay its 
way, or that it could not be made to do so if it were allowed 
to; but as that seems to be past praying for, it would be better 
to leave off pretending to keep separate accounts, and then we 
should hear no more about the Telegraph Service being unre. 
munerative. І 


— — 


A caREFUL perusal of the full text of Mr. Artnur WRIGHT's 
Presidential Address to the Municipal Electrical Association 


does not lessen the regret we felt when it was delivered in a 


severely compressed state that sufficient time was not afforded 
to discuss the many interesting points therein raised. In 
most engineering societies the discussions are fully as 
important as the Papers; 
which has just met at Whitehall, the discussions are even 
more likely to promote its objects than the Papers themselves. 


in an Association such as the one 


FRIDAY, JUNE 10, 1896. 


This method of keeping the accounts has. 


PRICE SIXPENCE. 


Mr. Wnzianr touched lightly, but not unprofitably, on a number 
of knotty problems; the proper period for municipal electrical 
loans, the vagaries of assessment authoritiés, the correct way 
to dispose of profils, the management of municipal electrie 
light undertakings by gas committees, the most equitable and 
expedient method of charging for current, consulting engi- 
neers versus resident engineers, salaries, uniformity of accounts, 
and last, but not least, he brought forward a formidable array 
of cogent reasons justifying the separatist policy which has 
led to the formation of yet another independent electrical 
society. 

We have, on previous occasions, frequently discussed the 
question as to the period over which the repayment of 
municipal electric light loans ought to be spread. Broadly 
speaking, it seems to us that the only safe principle upon 
which the central authority can go in this matter is to 
lighten the terms and Jengthen the period, as far as possible, 
in the case of loans intended to secure for a community the 
prime necessaries of urban life, such as good drainage, good 
water, suitable municipal buildings, and an adequate number 
of open spaces, dealing in a more commercial spirit with 
purely commercial undertakings, such as gas and electricity 
works. In the first category there is but little depreciation, 
and the undertakings. benefit posterity even more than they 
benefit the existing generation. On the other hand, gas, 
electrical and similar enterprises are subject to all the risks 
that accompany ordinary commercial ventures, not the least 
of which is the danger of supercession by new methods, and 
it would be unwise in the extreme to allow local authorities 
to pile up huge debts upon so insecure a foundation. 


— — 


As to the disposal of profits, we quite agree with Mr. 
Wricut and Mr. Alderman Ніссічвоттом that before the rates 
are relieved by annual doles, it were better that a renewal 
fund or a reserve fund should be built up sufficient to provide 
for extensions and contingencies. The prosperity of a par- 
ticular town is a precarious asset aé the best, and the smallen 
its indebtedness when the slump' begins, the better. It 
is also to be hoped that Mr. Wricut’s’ exhortation to muni- 
cipal authorities to make their accounts uniform in spirit 
as well as in letter will not fall on dull ears. Again, it is 
satisfactory to find that central station engineers are becoming 
alive to the good policy of broadening the base upon which 
the financial success of their undertakings is founded; not 
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S0 many years ago tariffs were deliberately devised so as to 
press heavily on the ten-light householders, ** pour encourager 
les autres," so to speak. | 


Tue President of the Municipal Electrical Association cer- 
tainly does not lack boldness. Not content with raising the 
delicate question of whether Corporations would do better to 
employ their resident engineers and dispense with the services 
of consulting engineers, he proceeded to grasp yet another 
nettle, to wit, the inadequacy of the salaries at present paid 
to most municipal electrical engineers. The last is a matter 
which requires careful handling, especially by a municipal 
employé who is desirous of enlisting the benevolent support 
of municipalities on behalf of an Association of which he is 
one of the most prominent promoters. As to whether it is 
best to employ the resident engineer or & consulting engineer 
to carry out extensions, &c., this is just one of those questions 
about which no sensible man will lay down a general law. If 
a wealthy corporation of a large town has,exercised proper 
care in selecting its electrical engineer, he certainly should 
be entrusted with the carrying out of all extensions; but 
youth, inexperience, and a small salary are not conducive to 
Bound advice when a new departure is contemplated. 

— | 

SwaLL beginnings often lead to great endings. Although 
the two and a-half miles of electric tramway recently opened 
at Hartlepool do not represent a great undertaking, many 
a much longer line has been started less deserving of the 
attention of practical students of modern traction. For it 
is not the size of the undertaking that makes the Hartlepools 
electric tramway of special importance; it is the fact that it is 
probably the prototype and representative of the system which 
will be generally, and we hope extensively, adopted in the future. 
The Hartlepools line is the first trolley system in this country 
to be driven entirely by direct-coupled high-speed generating 
sets, the plant being composed of two Willans engines, 
mounted on the same bedplates with two E.C.C. compound- 
wound dynamos. We have already referred in a previous 
issue to the fact that а direct-coupled Willane-Siemens set 
has been put into the Stockwell power station of the City and 
South London Railway. With these exceptions, all the 
power stations for publie electric traction in this country 
have been run by rope or belt or otherwise geared engines. 

Mucu of the success which has thus far attended the use of 
the Willans engine in traction power-stations is due to the 
use of automatic cut-off gear. The particular form of valve 
gear employed is prompt in action and gives steam over a 
wide range of cut-offs. It is therefore fitted to control the 
sudden and heavy variations in load to which traction-power 
engines are subjected. The throttle governor, though it has 
proved itself well alaptel to the needs of the electric light 
engine, would cut but a sorry figure, we fear, were it applied 
to engines doing the duty of the Hartlepool plant. 


Ir will be interesting to watch the effect which the exten- 
sion of electric traction in this country will produce upon the 
design of continuous-current dynamos. 
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of distinct types of so-called railway generators have arisen. 
In that country, too, although direct-coupled sets have been 
adopted in many places, the average speéd of the generators 
is lower than it would be likely to be here, if any very extensive 
use of direct-coupled sets should be made in this country. 
The dynamos which the Electric Construction Company haye 
built for Hartlepool are inverted, two-pole, compound-wound 
machines, with armatures wound on the Eickemeyer system. 
The entire equipment of the system reflects great credit on 
the Electrie Construetion Company who have carried out the 
work. | 


Reasons, which -are sufficiently cogent, have induced the 
Engineer to postpone until next year the Horseless Carriage 
Competition,” which it has so enterprisingly set on foot. As 
our contemporary pertinently observes, there would be 
nothing gained by merely showing that horseless carriages 
which have run on French roads will also run on English 
ones, or in awarding a thousand guineas for an imperfect 
carriage which might be surpassed in a month or two. In 
the interests of so infantile an industry, everything is to 
be gained and nothing lost by putting off an important 
competition, and the extra-time gained by those who are 
endeavouring to attain to a really successful solution af a 
difficult problem will be sure to tell on the results achieved. 
We are glad to see that our esteemed: contemporary has 
spoken in no less uncertain terms than we ourselves did in 
a recent issue, regarding the present stage of development 


of the industry :— ) 
The exhibitions at the Crystal Palace and at the Imperial Institute con- 
tain, it is balievel, th» very best horasless carriages in the world. But 
а careful examination of these vehicles leads to but one conclusion, 
namely, that nothiog nearly suitable to the demands of the English public. 
has yet been produced. On the one hand, so far, no vehicle has beea 
made to run using the heavy oils, without producing a very disagreeable 
smell. They are more or less imperfe:t, crude machines ; full of promise, 
full of possibilities, but totally unfit to put into the market. On the other 
hand, the carriages which run with light oil, petroleum spirit, benzine, or 
naphtha, although even elegant in design and sumptuous in finish, do. not 
at present comply with the law of Great Britain, and render necessary the 
storage of a highly inflammable liquid, in a way that would set the insur: 
ance companies up in arms. We do not thiak it can be said that 
any fairly satisfactory carriage has yet been produced. A visit to the 
Crystal Palace or the Imperial Institute will convince the moat enthusiastic 
that, one and all, the vehicles are noisy, and that, one and all they leave 
behind them most objectionable evidence that they have passed. In the 
matter of vibration, again, some of them are simply intolerable. Now, the 
general public will not buy carriages, either fur pleasure or for business 
purposes, which are not at once safe, comfortable, odourless, and silent. 
We kaow that some thoughtless folk believe that finality has been 

reached, aud that such vehicles as those now to be seen are as good as can 
ba produced. We are quite certain that is not the case, and that in a little 
time great, advances will be made, and vehicles produced which will com- 
pare with those now in use much as a Great Northern locomotive does with 
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Cable Interruptions. Date of Interruption, 


Puerto Plata—Martinique ........ ............... Dec. 19, 1895. 
Ceara —-Maraunba n . April 28, 1896. 
Monte Alegre —Santar enn q . May 5, 1896. 
Cadiz Tenerifffte e.. June 6, 1896. 
Jamaica - Colon . June 10, 1896. 


Lundy Island Cable. —It is stated that the Lundy Island 
cable, which connects with the Bristol Channel telephonie 
service, and which was erected two years ago by the Govern- 
ment upon the recommendation of the ye Commission, has 
parted. 

Personal.—We very much regret to announce that by the 


In Americ. a number , explosion of apparatus containing acetylene at high pressure, 
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Mr. Lennox, tlhe chief assistant in Prof. Dewar's laboratory at 
the Royal Institution, met witli a terrible accident last Tuesday, 
necessitating his removal to Guy’s Hospital. Mr. Lennox, we 
are deeply sorry to hear, has lost one of his eyes, though the 
sight of the other seems not to have been impaired ; he also is 
suffering from severe face wounds. 


‘Wolverhampton. —Mr. Harman hein the borough electrical 
engineer of Wolverhampton, has kindly notified to us that, in 
our description last week of the Wolverhampton electric supply 
+ystem, the capacity of the p'ant given did not include the 
spare plant. Аз a matter of fact the total capacity, including 
spare plant, is 10,000 lamps. The boiler еа! should have 
‘been stated to be 13010. per square inch. 


Damage by Lightning.—During a heavy thunderstorm on 
Saturday last week a miller named Buttram, a resident of 
Binham, who was taking shelter under a tree near the White 
Horse Inn, Briningham, was struck by lightning and killed. 
An extraordinary incident of the storm happened at Drung, 
near Moville ({reland) on Saturday last. When the thunder- 
storm came ov, a woman was engaged in a shcd milking a cow. 
There was also in the shed at the timo a calf, a dog, and a cat. 
The lightning struck the shed, and killed the four animals, the 
woman escaping. 


Institution of Electrical Engineers. At the special general 
meeting held on Monday afternoon last, the proposed resolu- 
tions altering the regulations contained in the Articles of 
‘Association of the Institution of Electrical Engineers were 
passed unanimously. Sir David Salomons occupied the chair, 
‘and there were in all eight persons present. It was resolved 
that the special general meeting for confirming these reso- 
lutions shall be held on Monday, July 6th, at 4.15 p.m.; and 
that the meeting of Members and Associates for receiving the 
‘amended accounts shall be held on the same date, at 4.30 p.m. 
Both meetings ате to be held at the offices of the Tastitution. 


Verband Deutscher Blektrotechniker.— The fourth annual 
meeting of this well-known German eleotrical society is being 
held in Berlin from the 17th to the 20th inst. The programma 
just published announces among oth: r items tbe reading of the 
following Papers:—''Tbhe Transmission of Power Plant at 
. Rheinfelden,” by Herr Rathenau; ' The Electrical Plant at 
the Berlin Industrial Exhibition, by Herr Sarasin; On the 
Magnetic Researches cf the Second Department of the 
Reichsanstalt, by Dr. Ebeling; The Phenomena in the 
Armature of Three- -phase Motors,” by Herr: Bauch; “Оп 
Electrical Overhead and Underground Railways in large Cities,” 
-by Herr Schwieger; On a Steady Ballistic Galvanometer, by 
Dr. Heim; “The Interests of Municipalities in pending Elec- 
trical Engineering Questions,” by Dr. Kallmann; On Three- 

. phase Motors with Reduced Speed,” by Herr Gorges. 


International Telegraphic Conference.—The Conference at 
Buda-Pesth was opened on Monday by a speech from the 
Minister of Commerce, His Excellency Ernst Daniel, who pre- 
sided. Representatives from Chili, San Salvador, and Venezuela, 
which countries Lave hitherto stood outside the International 
Convention, were present, in addition to the accredited repre- 
.sentatives of the States subscribing to the Convention, and 
the principal cable and telegraph companies. "The Standard's 
‚ correspondent says :—“ The Eastern Telegraph Company was 
represented by the Marquess of Twecddale, Lord Sackville, and 
Mr. Hiberdine; the United States Direct Cable Ccmpany by 
Mr. Andrews; the South Australian Telegraph Company by 
the Hon. I. Playford; and the New South Wales Telegraph 
Company by Sir Saul Samuel.” It would be very difficult to 
crowd many more errors into so few lines. 


Arctic Thunderstorms.—At the last meeting of the Royal 
Meteorological Society for the present cession Mr. H. Harries 
read a Paper on “Arctic Hail and Thunderstorms,” in which 
he showed that the commonly-accepted opinion that hail and 
thunderstorms are almost, if not quite, unknown in the Arctic 
regions is incorrect. He had examined 100 logs of vessels 
which had visited the Arctic regions, and found that out.of 
that number no fewer tban 73 showed that hail was experienced 
at some time or other. Thunderstorms were not so frequent 


z 


as hail, but they have been observed in seven months out of the 
twelve, the month of greatest frequency being August. Mr. 
Harries is of opinion that the breeding place of thunderstorms 
in these high latitudes is in the neighbourhood of Barent's Sea. 


Indian Telegraph Rates.—It is, the Pioneer understands, 
likely that the first step will shortly be taken towards the 
cheapening of telegraphic communication in India. No actual 
reduction on the present tariff will be made, but deferred 
telegrams will be delivered by hand instead of being sent by 
post from the receiving office. The ultimate effect it is thought 
will be to eliminate ordinary messages to a great extent во 
far as the general public is concerned. The charge of eight 
annas (16 annas=1 rupee) for eight words, with a free address 
which averages about another eight words, is a very low one— 
half an anna per word, which compares favourably with the 
sixpenny telegram in England. In time, no doubt, says the 
Pioneer, we shall have a four-anna telegram; but a great 
increase in the number of wires, signalling instruments, and 
signallers will have to be provided before this final change can 
be made. At home the average distance to which a message 
is signalled is between 60 and 70 miles; in India it is betwen 
700 and 800. 


Electricity on War Ships.—At the recent meeting of the 
Institution of Naval Architects in Berlin, Herr Dietrich, 
Construct or-in-Chief of the Imperial German Nav y, read a Paper 
on the development in design and construction of German men- 
of-war. He thought Eogland might with advantage copy 
Germany in employing electricity as much as possible instead 
of steam. The German Admiralty found that the only way to - 
get rid of the heat frem numerous steam pipes was to do away 
with them. By the use of electricity the conducting wire took 
the place of the steam pipe, and the ships were rendered more 
healthy as well as safer in action. All new German warships 
have electricity as the motive power for ventilating fans, turning 
gear of gun turrets, ammunition hoists, coaling winches, and 
such purposes. In the discussion which followed it was notice- 
able that Herr Dietrich’s Paper had made a great impression on 
the English part of his audience, and there was а detire felt that 
his remarks on the further employment of electricit y should be 
recommended to the notice of the English Admiralty. 


Municipal Electrical Association.—-At the business meet- 
ing of the Municipal Electrical Association, held on Friday 
last, it was decided to hold the meeting next year at Man- 
chester. The following officers were elected: President, Mr. 
C. H. Wordingham, of Manchester; Vice-Presidents, Mes:re. V. 
A. H. McCowen, of Belfast, and F. Newington, of Edinburgh ; 
Committee, Messrs. Arthur Wright, of Brighton, W. Arnot, 
of Glasgow, A. Н. Gibbings, of Bradford, A. B. Mountain, of 
Huddersfield, J. H. Rider, of Plymouth, and T. P. Wilmshurst, 
of Halifax ; Hon. Treasurer, Mr. G. H. Cottam, of Hampstead ; 
Hon. Secretary, Mr. A. B. Mountain, of Huddersfield. · It was 
unanimously resolved to present to Mr. Wm. L. Madgen, who 
has been acting as hon, secretary during the period of organi- 
sation and the first Convention, the best thanks of the members 
for the invaluable help he has rendered in the formation and 
organisation of the Association, and as a record of their appre- 
ciation, the resolution is to be suitably engrossed and presented 
to him with a brorze to be selected by himself. 


Lighting of the Manchester Ship Cana].—A new electi 
light installation has been established by the Ship Caual Com- 
pany at Trafford Bridge. The installation which has been 
displaced was of merely a temporary character, power being : 
supplied by no less than three different generating stations. 
The engines used were old portables" that formed part of the 
plant employed in making the canal, and from the point of 
view of coal consumption were very extravagant. Constant 
difficulties were experienced, and naturally the working 
expenses were considerable. The new plant consists of two 
sets of compound inverted cylinder engines of 100 н.р, made 
by Mr. Goodfellow, of Hyde, two sets of 30 н.р. engines 
by Messra. Browett and Lindley, of Patricroft, and two 60- 
kilowatt alternators and exciters, by Messrs. Baxendale and 
Co., of Manchester. The lighting area includes the Manchester 
aud Salford Docks and the locks at Mode Wheel, together with 
the road to the locks. There are 66 continuous-current arc 
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lamps, 28 alternating arc lamps of 2,000 с.р. васЬ, 360 
incandescent lamps of 50 c.p. each, 100 of 32 c. p., and 28 of 
16 c.p. Inside the sheds incandescent lamps alone are used. 


The Costliness of Cheap Engineering.—Under this title 
Engineering News of New York publishes a communication 
making some excellent points against the unwise and injurious 
methods which have been too often adopted in the manage- 
ment of public works of an engineering character. Perhap: 
thestrongest point made is the exposition of “ the wrong which 
cities do to their own interests and to contractors by altering 
the plans and specifications of competent engineers to suit the 
funds which they have available for the work." Тһе writer 
has just come from “looking at a large sewerage system 
which is worse than worthless. It was planned by a 
good engineer, but the plans were changed by one who 
was unworthy to unlatch his shoe strings, and the tax- 
payers have to suffer.” His conclusion regarding the matter is 
thus summed up: “Our cities do need thoroughly competent 
and conscientious engineers and advisers—men who cannot be 
bought and sold. There are plenty of such men to be had. If 
our cities will rely on such engineers to prepare plans for their 
work, and allow no changes except such as these engineera 
may make, we should then have good public work, and trick- 
stera would not bid on it." But such men, we may add, are not 
to be had for the mere pittance considered by many English 
citles to be sufficient remuneration for the services of their 
engineers. 


The Otto Ozonisers.—M. Otto, of Paris has recently 
brought out an apparatus for the production of ozone, which is 
formed of a number of elements, each consisting of a con- 
ducting sheet, which can be plain, or in the shape of a grating, 

ut the corners of which must be rounded off. Fach sheet is 
placed between two plates of glass or other dielectric, and the 
elements so formed are enclosed in a casing, and separated 
from each other so as to allow the gases to be treated to pass 
between them. The alternate clements are connected together, 
and to the opposite terminals of a higb-tension transformer. 
So far, the apparatus differs little in its construction from those 
already in the market, but M. Otto has found that an oscil- 


latory discharge gives the highest yield of ozone, and greatly 


diminishes the heating which takes place. This oscillatory 
discharge can be obtained by so choosing the dimensions of the 
constituent elements that the apparatus acts as a resonator, 
and this condition is satisfied when the ratio between the 
co-efficient of self-induction L of the apparatus and its electrical 
capacity C is such that the resistance of the system is less than 
м a With au apparatus having glass sheets 40cm. long, 
16cm. wide, and 1mm. thick, with sheets of conducting metal 
270m. long, 5cm. wide and O:Imm. thick, the elements being 
arranged 1:5mm. apart, and the apparatus being supplied with 
a current having a periodicity of 80 Co and a pressure of 
5,700 volts, the power consumed in full operation is 10 watta. 


‘Wanted, the Reason Why."—Under this title, whioh 
bears an appropriateness unguessed by our contemporary, 7'Ae 
Engineer thus comments ou Prof. Fleming's recent lecture 
at the Royal Iustitution :— | 


As information is acquired concerning natural phenomena, it becomes 
inore and more evident that mauy of our most treasured theories and 
explanations will have to be tlirown on the scrap-heap of scientific hypo- 
theses. The researches of Lord Rayleigh in argon and helium have 
already demonstrated that there is much in the received molecular theory of 
gases that have will to be rejected as untrue. The Röntgen rays have done 
the same for light, and now Prof. Dewar has shown that as yet nothing 
like a satisfactory theory of electricity and magnetism has been framed. 
The Friday evening discourse last week at the Royal Institution was 
delivered by Prof. Fleming, and was mainly a statement of the very 
remarkable results obtained in the course of a series of experiments 
carried out by himself and Prof. Dewar on electrical conduction at low 
temperatures. It is not too much to say that these results go far to upset 
all our preconceived notions, and tempt us to ask if the phrase conserva- 
tion of energy’ conveys any adequate idea whatever of any natural pro- 
cesses, Thus, for example, Profs. Dewar aud Fleming seem to have 
established that a pure metal at absolute zero would have no electrical 
resistance, so that the smallest filament could carry the most enormous 
conceivable current without being heated. Sometime since we stated thet 
it was quite conceivable that a magnetic screen might be produced, and 
that if it was produced we should be within measurable distance of 
perpetual motion ; in other words, of а machine which could work itself. 


Prof. Fleming stated on Friday night that a pure metal at the absolute 
zero would form an absolutely opaque screen to electro-magnetic radiation. 
But the whole lecture bristled with statements going to show that there 
is no apparent connection between causes and effects, and that the expen- 
diture or not of energy in the performing of processes is brought about in 
ways of which we know nothing. For instance, it is impossible to send a 
current of electricity along a pure metal at normal temperatures without 
loss of energy. We have only to bring down the temperature to zero, and 
the logs of energy ceases. What is the connection between heat in the 
wire cone and the expenditure of energy? As the years roll on science 
seems to drift closer and closer to the rocks of agnosticism ; and the man 
who studies and experiments most will in the end be he who knows least.” 
Why the conception of a perfect conductor should upset science, 
any more than the conception of frictionless surfaces in machi- 
nery has done, is more than we can tell. Students of modern 
science very naturally will ask for “the reason why.” 


Conversazione at the Central Technical Oollege.—On 
Friday last a very successful conversazione took place at this 
Institution. The college was tastefully decorated for the 
occasion, and during the evening the Chairman of Council and 
Lady Halsbury, accompanied by the officers of the Institute, 
held a reception in the library. In addition to the collections 
of upparatus and instruments usually shown at such gather- 
ings, а concert by students of tbe college and their friends was 
given in one of the large lecture theatres, and the National 
Hungarian Band played a selection of music at intervals 
throughout the evening. Interesting exhibits were arranged 
in the laboratories of all the departments, and demonstrations 
were given by the staff and students of the college. The Depart- 
ment of Mechanics and Mathematics showed students apparatus 
for finding the various mechanical laws by quantitative experi- 
ment, and a large collection of mathematical models, calcu- 
lating machines, integraphs, &c., including the original and the 
newest forms of harmonic analyser invented by Prof. Henrici for 
determining several coefficients of Fourier’s series by one opera- 
tion. In the Engineering Department very complete arrange- 
ments for boiler and engine trials were shown—a 5 н.р. De Laval 
steam turbine running at 32,000 revolutions per minute, a 
Tower spherical engine of 8 н.р., and a 40 н.р. engine specially 
arranged for experimental purposes. The actual engine used by 
the late Mr. Willans in his important researches on steam con- 
sumption, and subsequently presented to the college by Messrs. 
Willans and Robinson, was on view in the adjoining laboratory, 
the cylinders, &c., being cut through to show the internal 
arrangements. Demonstrations of testing strength of materials 
were given on the 100-ton and other testing machines with 
which the laboratory is equipped, each machine being fitted 
with autographic apparatus for drawing the stress strain 
diagrams. Amongst a collection of instruments used for engi- 
neering purposes were the latest forms of extensometers invented 
by Prof. Unwin and by Prof. Ewing. The junior laboratories 
of the physical and electrical engineering department contained 
numerous pieces of apparatus arranged for quantitative experi- 
ments in heat, light, sound, and electricity and magnetism, 
amongst which may be mentioned the “Simple Apparatus for 
Determining the Mechanical Equivalent of Heat,” described 
before the Physical Society about 18 months ago, and another 
for proving Ohm’s law. Inthedynamo and motor laboratories 
various furms of continuous and alternating-current machines 
were shown running, and demonstrations were given in test- 
ing the “regulation” of transformers by the differential 
method. The “injector” for producing any desired alter- 
niting wave-shape used by Messrs. Barr, Beeton and 
Taylor in their investigations on The Influence of the 
Shape of the Applied Potential-Difference Wave on the Iron 
Losses in Transformers,” was shown in operation. An exhibit 
which attracted considerable notice was a valuable Lorenz 
apparatus for determining the ohm, made by Messrs. Nalder 
Bros. and Co. for the McGill University, Montreal, and sent to 
the Central Technical College to bo tested. Prof. Ayrton also 
showed a historical collection of electrical measuring instru- 
ments developed at the college. In addition to experiments 
with Röntgen rays, the Chemical Department (under Prof. 
Armstrong) exhibited apparatus used and specimens obtained 
in researches carried out by the staff and students of the 
department, apparatus for the use of elementary teachers, a8 
recommended by the B.A. report, and a variety of instruments 


employed in crystallography. 
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LORD KELVIN’S RESEARCHES. 


How different life is at the end of the nineteenth century 
from what it was at the beginning! Then communication 
was by stage coach and sailing vessel. The only telegraph a 
semaphore. All means of distribution of wealth slow and 
uncertain. Yet what an advance on previouscenturies! We 
can hardly conceive how people lived when hand-spinning 
and weaving had to provide clothes for everybody. The laws 
of mechanics discovered in the seventeenth century were 
rapidly applied in the eighteenth. The experimental dis- 
coveries of Boyle and others about gases produced the steam 
engines of the succeeding years. The seventeenth century 
may be described as that of the discoveries of dynamics. The 
eighteenth as that of the discoveries of steam. The nineteenth 
as that of the discoveries of electricity. 

How: has all this come about? By patient plodders 
working on the lines of inductive science. By learning from 
Nature in the school of experience. All who work on these 
lines are truly scientific. They may be making experiments 
on the magnificent scale of laying ocean telegraphs, or on the 
diminutive scale of measuring the minute change of tempera- 
ture of melting of ice under pressure; they may be applying 
mathematics to calculate the oceanic tides, or to determine the 
size of an atom; but whether they are engaged on the large or 
the small, on matters immediately applicable to the service of 
man, or on investigations that are of no more immediately 
obvious use than a baby, still they are truly scientific if they 
learn from Nature in the school of experience. It is the con- 
tinually learning that is the essence of the truly scientific 
spirit. Very few have either the ability or opportunity of 
working in all these lines—of advancing human activity and 
human knowledge. 
example from those who have applied -scientific methods to 
the advantage of mankind, an example of the kind of intellect 
that has changed the face of society so that our whole indus- 
trial system has been utterly revolutionised and with it the 
conditions of life of the majority in all civilised nations, the 
first name that would occur would be that of Lord Kelvin. 

He has worked in the most diverse lines. With the whole 
gamut of applied mathematics at his finger ends he hag 
applied it to the laying of telegraph cables and to calculate 
how best to signal through them, how best to compensate for 
the action of the iron in ships on their compasses and how 
to predict the tides, how to measuré temperature and elec- 
tricity, how to calculate the age of the earth and the size of 
anatom. In each of these lines and in many others he has 
made important contributions to the sum of human knowledge 
and has improved the opportunities of human activity. 

Lord Kelvin was born in Belfast in 1824, and when only 
22 years of age was appointed in 1846 to the post he still 
holds. His contributions to the service and information of 
mankind have been recognised by learned bodies all over the 
civilised world. An enumeration of the honours conferred 
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would consider inelegant and sledgehammer methods are at 
hand to obtain the result. His mathematics is for the sake 
of the result, and not for the sake of the mathematics. He 
has especially developed the methods of physical investigation 
depending on the principles of the conservation of energy, and 
the popularity of these methods owes a great deal to his 
powerful example. 

The theory of elastic solids owes a great deal to him. 
Continental authorities had investigated the question largely 
from the point of view that solids were collections of points 
which acted upon one another independently, and, neglecting 
the pretty obvious fact that their structure and properties 
could not be explained by any such simple hypothesis, had 
deduced that the rigidity was necessarily three-fifths of the 
compressibility in all simple solids. It really came to be a 
definition of a simple solid; for when it was conclusively 
shown that plenty of recognised solids had quite other 
numerical relations between the rigidity and compressibility, 
all that could be answered was that jelly and cork and india- 
rubber, and indeed most solids, were not simple solids. Lord 
Kelvin has always advocated the much more scientific course 
of first showing inductively from experiment that the knowledge 
of the properties of elastic solids can be reduced to a know- 
ledge of the two qualities rigidity and compressibility, and 
thence deducing the behaviour of solid bodies from this. The 
method is the only satisfactory one open to us in our existing 
intense ignorance of the structure of solids, and has led in his 
hands to very valuable results. In Karl Pearson's ** History 
of the Theory of Elasticity” more than a hundred pages are 
devoted to Lord Kelvin's contributions to the theory of 
elasticity. The most characteristic peculiarity of these pages 
is the way in which they bristle with suggestions as to all 
sorts and kinds of elastic bodies. It is there stated of his 
work on elasticity : ** There is that fertility of idea and that 
mark of genius which has made Sir William Thomson the 
leader and characteristic representative of physical science in 
our own country to-day.” The two most generally interesting 
of his investigations on elasticity are concerned with the 
elastic solid theory of the ether and with the question as to 
the rigidity of the earth. The mere enumeration of these 
investigations shows how Lord Kelvin has devoted himself to 
hurling his attacking battalions at the most important and 
impenetrable of the outworks of our enemy, Ignorance. In 
each case he has advanced most important trenches against 
these outworks. In his study of the elastic-solid theory of the 
ether he has shown, apparently conclusively, that no simple 
elastic-solid theory is competent to explain the properties of 
the ether. In his study of the rigidity of the earth he has 
shown reasons to believe that the earth is extremely rigid, 
reasons which must be taken account of by all future investi- 
gators and which overthrow such suggestions as that the 
present surface of the earth is a thin shell floating on a liquid 
nucleus. | 

These investigations as to the rigidity of the earth arose out 
of investigations as to the tides. From his connection with 


upon him by learned bodies would serve no useful purpose | submarine. cable-laying he has long had an intense interest in 


here. That he has been so universally honoured confirms 
our faith that the honour we give him is not an insular 
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navigation, and the theory of the tides and tidal prediction 
have gained much from him. That the Indian Government 


prejudice but is founded on true greatness. Even the Crown | have spent large sums of money in providing tide-calculating 


has been compelled to recognise his valuable services, and has 
conferred on him first knighthood and then a peerage. 

Lord Kelvin's work may be roughly summarised under the 
following heads :— 

(1) Mathematical papers which are mainly concerned with 
problems that arose in connection with special physical 
questions. 

(2) Elasticity and optical theory. | 

(8) Hydrodynamies and vortex theory, tides and navigation. 

(4) Thermodynamies, heat, and the age of the earth. 

(5) Electromagnetie work, including the laying of cables. 

Lord Kelvin’s mathematics is of the specially powerful type 
that distinguishes such giants as Laplace and Green. He is 
determined at all costs to solve the question, and does not give 
up because it leads to laborious approximations and compli- 
cated series. He rejoices no doubt in elegant methods, as, for 
example, in the theory of electrical images; but what some 
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machines based on Lord Kelvin's inventions is pretty con- 
clusive proof that his investigations in this direction have 
borne useful fruit. Without the assistance of these machines 
the calculation of tide tables is an extremely laborious process, 
so much so that it has been seldom undertaken so as to give 
accurate results in the case of any except the most important 
ports. With these machines accurate results can be obtained , 
with comparatively little labour. | | 

In other directions Lard Kelvin has assisted navigation. 
Dy his inventions in connection with the method of sounding 
by observing the compression of air by the pressure at a depth 
in the sea he has notably aided ships in determining their 
position in thick weather. With the old method of throwing 
the lead the ship had to be brought almost to a standstill in 
order to get any result, and this method was entirely inap- 
plieable in deep water unless the ship was quite at rest. 
With the method introduced by Lord Kelvin the ship may be 
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proceeding rapidly and valuable results obtained in very deep | 


water. The value of the method to all rapid ocean-going 
steamers is incalculable, and the possibility of safe rapid 
passages in thick weather is, at. least partly, due to the 
introduction of Lord Kelvin’s sounding apparatus on board all 
large ocean-going steamships. This has been effected notwith- 
standing the notorious conservatism of sailors, of whom, 
almost more than of any other class, it may be said, “ People 
working in established ways have their own work to do and 
have no time to waste upon ‘fads.’ So much’ is this the 
case that it often happens that they have very little knowledge 
of how things would work out if they departed from the ruts 
they are accustomed to run along. ‘That is to say, the spirit 
of scientific research, which was to some extent present in the 
industry in its early stages, has nearly all evaporated, leaving 
behind regular rules and a hatred of fads.” кг 

Another important aid to navigation provided by the spirit 
of scientific research which certainly never evaporated out of 
Lord Kelvin was his compass, with its delicate suspension, 
slow period, facility fur compensation, and freedom from 
vibration. Though it has been criticised as a scientific toy 
and as gimcracky, these criticisms only show the prejudice of 
the critic, as is proved by the almost universal adoption of 
these gimcracky scientific toys by those who have had practical 
experience of them and of others. . 

Hydrodynamics has benefited in many ways by Lord 
Kelvin’s activity. He has developed important general 
theorems and applied them to solve many complicated 
problems. Не has studied the waves produced by ships, and 
advocated bulb keels on a large scale before yacht builders 
discovered them. Не has largely advanced our knowledge of 
vortex motion and has proposed the intensely suggestive vortex 
atom theory of matter. All through his work he has been 
harping on the possibility of explaining elasticity by motion. 
The stiffness of a gyroscope, the elasticity of a vortex ring, 
in which movement confers elasticity on inelastic. material, 
have been continually underlying his views of Nature. Our 
knowledge of how far such things can and how far they 
have not yet explained the phenomena of matter and of the 
‘ether is largely due to his initiative. In 1847 he showed how 
Faraday's ether forces could be illustrated by the possible 
displacements of an elastic solid ; and though the connection 
was a mere analogy, because it made electric and magnetic 
actions depend upon identical properties of the medium, never- 
theless it was the germ from which Maxwell’s mathematical 
representations of Faraday's views may have sprung, and with 
them all modern developments of electro-magnetism. 

A generation that has been reared on the law of the 
conservation of energy, who have imbibed with their earliest 
scientific milk the equivalence of heat and energy, can hardly 
understand the position of science when Lord Kelvin began his 
professoriate. The domain of mathematical physics was then 
almost entirely in the hands of persons with a taste and 
training in pure mathematics. The true physical basis of 
mechanics was passed over as unimportant and the analysis 
that solved problems was all important. A generation that 
called the acceleration of gravity a force, and bewildered the 
unfortunate student with it, was by that very fact convicted of 
carelessness about physical conceptions. A confused nomen- 
clature is an 120 certain sign of confused or careless con- 
ceptions. Thomson and Tait, by their“ Natural Philosophy“ 
and by the influence they have exerted by their teaching, have 
succeeded in rousing British science from this disastrous 
position. They called special attention to the law of the 
conservation of energy and to the physical basis of mechanics 
at every point. They emphasised the experimental basis of 
natural philosophy, and took as their text a quotation from 
Fourier, which clearly points out that our knowledge of the 
ultimate principles upon which Nature depends is far too 
imperfect for us to proceed any distance without continual refe- 

rence to experiment for verification and enlightenment. It is 
very remarkable how quickly the doctrine of the equivalence of 
heat and energy spread after Joule’s measurements. The old 
caloric theory had really been disproved absolutely by Rumford 
and Sir Humphrey Davy in the beginning of the century, and 
yet it survived until after 1850. It took more than a hundred 


Years to break through the authority of Newton in physical 
Optics, but within ten years after Joule’s experiments the 
equivalence of heat and energy was practically universally 
acknowledged. In Britain this was certainly largely due to 
the immense influence exerted by the genius of Lord Kelvin. 
He seized the great idea, worked out its ramifications into all 
the corners of physical investigations, and forced it on the 
scientific world. In a similar way he expounded and 
amplified the Second Law of Thermodynamics. Even before 
he saw clearly how to reconcile Carnot’s conclusions with 
Joule’s experiments he extended Carnot’s work by founding 
on it an absolute scale of temperature. Не saw clearly that 
there must be a reconciliation possible, and worked away at 
the truth on both sides nothing doubting. When the recon- 
ciliation was discovered he redoubled his energy and refounded 
all his former work on the new foundation, while he leaped 
onwards and propounded the general theorem of the ultimate 
degradation of energy, and began his great battle with the 
uniformatarians of the time-who were proclaiming everywhere 
that there was no evidence in Nature of any beginning or 
ending of our system. On the one side Lord Kelvin investi- 
gated the heat of the earth and the variations of its temperature 
downwards, and deduced therefrom a quite moderate antiquity 
for this globe, while on the other he showed that the sun 
himself must die and our whole system perish in night. 

The rapid acceptance of the two laws of thermodynamics is 
unquestionably due largely to Lord Kelvin's genius and energy 
in extending them to the whole range of thermodynamics, to 
elasticity, electricity, magnetism, &c., and this is made doubly 
evident by considering what happened in an isolated district 
to which his influence hardly extended. Down to the year 
1875, in Dublin the acceleration of gravity was called a force, 
and the Second Law of Thermodynamics was unknown. Only 
for Lord Kelvin this might almost have been the case all over 
Britain. When Sir Humphrey Davy was unable to break 
through the calorie theory notwithstanding his extraordinary 
reputation, the rapidity with which it was broken by Joule and 
Thomson is doubly remarkable and is an etérnal tribute to 
their power. | | 

Of all Lord Kelvin’s work, that for which he is probably 
best known is his electromagnetic work. His methods of 
treating electricity and magnetism have permeated all modern 
investigations. His instruments are used in innumerable 
departments of modern research. In two special directions 
his influence has been specially feli—in the development of 
the practical measurement of electric and magnetic magnitudes 
and in the development of submarine telegraphy. 

When Lord Kelvin began working, his intense desire for 
concrete realisation of everything he dealt with led him to 
require a numerical measure of electric and magnetic quantities. 
Weber had shown how this was possible, but still it was not 
attained by workers in electromagnetics. Each observer quoted 
his own galvanometer or his own battery or his own copper or 
iron or platinum wire. Such and such an action “© produced . 
5 scale divisions on my galvanometer." “ My electromagnet 
was wound with 200 turns of fine wire and excited by 
20 cells of Callan's battery." Such are the only hints 
obtainable of what quantities were being dealt with. There 
was no real attempt to reduce the observations to any common 
numerical scale. The distinction even between such essentially 
diverse quantities as current and voltage was very hazy 
indeed; much the same sort of haziness existed with reference 
to them as at present puzzles unfortunate students of magnet- 
ism in reference to magnetic force and magnetic induction, 
which are spoken of as if they were quantities of the same 
kind—an indigestible muddle that the practical electrician 
has fortunately thrown up, and framed for himself a solid 
digestible theory of the magnetic circuit. Authorities spoke 
of quantity-currents and intensity-currents as if they were 
two utterly distinct kinds of current, one of which produced 
heat and the other shocks. No accurate ideas were current 
as to the relations between energy and electromagnetic 
quantities. All this muddle was intolerable to Lord Kelvin. 
If there was one thing more than another he objected to 
it was to indistinct physical conception and to the consequent 
impossibility of numerical measure. To him and to others, 
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but in & very large degree to him, is due the international 
system of electromagnetic measures that exists as one system 
in all civilised nations. It is almost impossible to over- 
estimate the value of such a system, coupled as it has been 
with accurate and easy methods of making the measurements. 
All who have studied the history of the steam engine know 
the rapid strides with which improvement progressed after 
Watt introduced his method of measuring the power of an 
engine. The rapid advances and improvements that have 
been made in the applications of electromagnetic energy are 
largely due to the great ease of electromagnetic measurements, 
and this great ease is largely due to Lord Kelvin’s influence in 
providing a scientific system of units and to his inventive 
genius in providing accurate and convenient measuring 
instruments and methods of measurement. One charac- 
teristic of his instruments may be worth noting as an 
evidence of his power, and will be appreciated by all who 
have experience of scientific instrument makers. It is that 
he has been able to impress his own ideas on these makers 
- and has forced them to depart from their beloved methods of 
fixing everything as in à vice and of destroying all certainty 
of adjustment by wrenching everything with gripping screws. 
To Lord Kelvin is certainly due the merit of introducing 
rational constraints in scientific instrument making, and it 
requires аз much determination and ability to force a British 
workman out of his grooves as to get the Admiralty to accept 
a new form of compass. 
Between 1840 and 1850 telegraphy advanced very rapidly. 
One expression of those days shows how entirely electric 
telegraphy has superseded all other methods of communicating 
by distant signals. Newspaper paragraphs were then headed 
** By Electric Telegraph.“ Nobody nowadays talks of Electric 
Telegraphs. There is no need of the Electric." There are 
no other telegraphs now. After 1850, submarine telegraphs 
became of importance and were rapidly extended from the 
narrower to the wider channels. Attention was early directed 
to the impossibility of reading signals succeeding one another 
rapidly through these submarine cables. A good deal of con- 
fusion arose as to the nature of this delay in signalling. It 
was mixed up with the question as to the time taken by the 
signal to reach the far end of the cable. A mere delay in time 
would not have been of serious importance ; even though 
a signal took an.hour to reach America, it would have been 
quite unimportant if it had been legible when it did reach its 
destination. Lord Kelvin quite early in the discussion clearly 
pointed out the conditions that determined the possible 
rapidity of signalling. He showed that under ordinary 
circumstances of signalling the resistance and capacity of the 
cable were of primary importance, and that self-induction 
was of a very secondary importance, unless when the cable was 
coiled up on boaid ship; and he propounded the law of 
squares, ав it got named, expressing the speed of signalling in 
cables of different lengths. This question of speed of signalling 
was of vital importance in respect of long cables, and was 
hotly discussed in reference to the then being proposed 
Atlantic cable. In 1855 Lardner writes of this project, 
** The sanguine consider the project practicable, and its speedy 
realisation probable; the phlegmatic notice it only with 
ridicule ; men of science generally admit the possibility of the 
enterprise; while men of finance more than doubt the 
possibility of a remunerative result.’’ As these latter really 
controlled the.situation, and.as the remunerative result 
entirely depended on how many messages could be sent 
through the cable per day, the whole possibility of the Atlantic 
cable centred round this question. Mr. Whitehouse, who 
was intensely enthusiastic in his belief in the success of 
the enterprise, fought manfully against the law of squares, 
believing that if this law were true Atlantic telegraphy was 
-practically impossible. He published most interesting results 
of experiments on cables made with an apparatus in which 
iron was magnetised by sudden discharges from an induction 
coil. An interesting revival of this method has been recently 
employed in Cambridge for studying the still more rapid 
Hertzian radiations. These results seemed quite inconsistent 
with the law of squares, and although he was unable to find 
any. flaw in Lord Kelvin's reasoning, he stated that he did not 


believe in the law of squares, and said that, if it were true, 
submarine telegraphy across the Atlantic would be impossible. 
** I can only regard it as a fiction of the schools, a forced and 
violent adaptation of a principle in physics, good and true 
under the circumstances, but misapplied here.” To this Lord 
Kelvin replied by reiterating the validity of the law of squares, 
and by showing that the experiments quoted confirmed the law 
they appeared at first sight to disprove. In the midst of this 
controversy the Atlantic cables of 1857 and 1858 were laid. 
The failure in laying the first and of the insulation of the 
second after being laid, gave rise to immense controversy, but 
the possibility of laying a cable and of telegraphing through 
it was conclusively proved. Notwithstanding Mr. Whitehouse’s 
remarks about the law of squares Lord Kelvin had all along main- 
tained that the law was true and that Atlantic telegraphy was 
possible. His investigation of the speed of signalling had con- 
vinced him that the methods employed were going in the wrong 
direction. In the 1858 cable large induction ‘coils producing 
an electromotive pressure of perhaps 2,000 volts had been 
employed, and the failure of the cable had been attributed 
largely to this excessive pressure. Recent experience of high- 
pressure transformed oscillating currents would confirm this. 
Lord Kelvin advocated an entire revolution in all this. Hé 
introduced the reflecting galvanometer, with its tiny magnet 
suspended by a single fibre of silk, and with its beam of light 
to record its movements. Не showed that the conditions for 
rapid signalling consisted in being able to observe the first 
beginnings of the current at the far end, and devised the 
reflecting galvanometer and subsequently the siphon recorder 
for this purpose. As has been stated by a recognised authority, 
* the siphon recorder, with its shifting zero, was supremely 
indifferent to the vagaries of the current which were so 
destructive of intelligible marks in a dot and dash instru- 
meni." Ав а consequence of these drastic innovations sub- 
sequent long cables were worked with electric pressures of a 
few volts and the rapidity of signalling enormously increased. 
Thus it was that long-distance submarine telegraphy became 
financially successful and consequently possible. Continental 
authorities on submarine telegraphy agiee with British 
authorities in the belief that Lord Kelvin’s instruments 
have rendered long-distance submarine telegraphy practicable. 
These instruments, which rapidly revolutionised submarine 
telegraph practice, were the result of Lord Kelvin’s study of 
the theory of signalling in cables, and are. a notable example 
of an invention founded cn abstruse theoretical investigations. 
Of the actions that take place in cables an acknowledged 
authority writes, **Some of these effects have been known and 
understood from ihe earliest times, or more correctly since 
the time when William Thomson taught telegraph cable 
engineers the piinciples of their business (in its electrical 
aspects) and to a great extent the practice too.” 

Of the living it is hard to write as to their personal 
‘characteristics. Everybody who has directly or indirectly 
been brought into contact with Lord Kelvin has felt the 
influence of his single-minded enthusiasm for truth, his 
intense sincerity and sympathetic encouragement. Can a 
higher tribute be paid to character than to describe it as 
truthful, sincere, and sympathetic ? К 

Are we not then right in celebrating enthusiastically the 
jubilee of such : one? Не has provided us with noble and 
magnificent ideas as to ihe past and as to the future, as to the 
indefinitely great and the indefinitely small. He has advanced 
civilisation by making the all-pervading ether available for 
our use, by enabling us to measure its properties, and by 
teaching us how to lay the nerves of civilisation in the depths 
of the oceans. Не has-helped to unify humanity, to modify 
competition by co-operation, to push forward the federation of 
the world G. F. F. G. 
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Röntgen Rays and the Nile Bxpedition.— So thoroughly 
practical are Röntgen rays considered by the Medical Depart- 
ment of the War Office that two sets of Röntgen ray apparatus, 
it is reported, have been sent up the Nile to be used by the 
army surgeons in locating bullets and in determining the extent 
of bone fractures. | 
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LORD KELVIN AND SUBMARINE TELEGRAPHY. 


No branch of applied science is more indebted to Lord 
Kelvin than submarine telegraphy. Those interested and 
intimately connected with the subject in the “ fifties were 
able men, but the great assistance given to them by Lord 
Kelvin is freely and frankly acknowledged by them all. Mr. 
Oliver Heaviside says, “ Sir W. Thomson taught telegraph 
engineers the principles of their business (in its electrical 
aspects), and to а great extent the practice too.” To the truth 
of this statement the history of the rise and progress of 
submarine telegraphy bears witness. 

No sooner was Lord Kelvin's attention directed to the 
subject in 1855 than, in a Paper read before the Royal 
Society, he outlined the theoretical laws governing the speed 
of transmission of telegraphic signals.in cables and their 
connection with Fourier's laws for the linear propagation of 
heat. | я 

To Lord Kelvin's early Papers (1855 and 1856) we аге 
indebted for the ** law of squares," the law for the calculation 
of the “curve of arrival," and for the formula by which the 
capacity of any core of given material may be found when the 
respective diameters of the conductor bare and covered are 
known ; or, in fact, for the first information on the subject of 
* the influence of the lateral dimensions of wire and insu- 
lating coating on the rapidity of signals by a submarine cable 
of stated length." To-day these laws and formule are matters 
of “common knowledge" with all cable engineers and elec- 
tricians. But in 1856 all was chaos; and, thanks to the clear 
light thrown upon the subject of cable design by the publication 
of these fundamental laws, practicians were saved an 


immense amount of time, work and money. 


In the year 1856 cable men were engaged in discussing 
the practicability of enclosing two or more cores in the 
same iron sheathing; but Lord Kelvin’s quaintly entitled 


Paper, “The Peristaltic Induction of Electric Current,“ 


published in the Proceedings of the Royal Society in 
May, gave engineers warning of the danger that would 
arise in so constructing a cable, and the idea was wisely 
abandoned as far as regards long cables. For shorter cables, 
the system of multiple cores in one iron sheathing has been 
frequently adopted ; the length of these lines, however, rarely 
exceeds 150 knots, and even under such conditions, high- 


speed working brings out the disturbing effects of mutual 


induction anticipated by Lord Kelvin. In November, 1850, 
in the Athenwum, he published a Table derived solely from 
theory, which showed the delay occurring upon cables of given 
lateral dimensions and of varying length from 150 to 2,400 


miles. The value and accuracy of the deductions given have 


since then been abundantly proved; at the time, however, 
the experiments of Dr. Whitehouse (on the first Atlantic 
cable) were not in accord with the figures given by Lord Kelvin. 

Amongst the numerous other Papers read before various 
Societies, we may mention that on Practical Methods for 
Rapid Signalling by the Electrical Telegraph " (Proceedings, 
Royal Society, December, 1856), in which the method of 
working cables by the “mirror” was foreshadowed. This 
system was afterwards modified and developed into the well- 
known mirror system. A second Paper, on the “ Electric 
Conductivity of Commercial Copper of Various Kinds," points 
out the importance of constructing a submarine telegraph 
cable with copper wire of high conductivity. The following 
Table quoted from this communication shows the necessity 
that then existed for an investigation of the subject. 


Table of Relative Conducting Qualities of Single No. 22 Copper 
Wire Supplied fron Manufactories A, B, C, 1). 


Resistances Conducting 
Resistance of Weight of reduced to power recipro- 
— | equal lens ths Sever feat equal conduct- -cals of resistance 
| SS | ing masses of equal ard 
| | and lengths. similar mars я, 
5 i 
А | 100 1212 100 | 100 
E 1002 125-8 104 605 
C 111°6 120-0 i 11055 | 90:5 


The practical result of these experiments was that since 
1857 a clause requiring high conductivity copper has found 
a place in all specifications for the manufacture of cable. | 

In the Philosophical Magazine (1861) Prof. Thomson, asso- 
ciated with Mr. Fleeming Jenkin, illustrated the relation 
between the true and false discharge from a coiled cable, attri- 
buting the phenomena to the electromagnetic induction from 
coil to coil. Before the publication of this Paper Mr. Е. C. 
Webb, who had independently noticed the same effect, published 
in the Engineer (1859) the experimental data on the point, and 
substantially the same explanation. Before the Royal Society 
in 1865 an important Paper was presented On the Forces 
Concerned in the Laying and Lifting of Deep Sea Cables." 

In conclusion, to show the extent and range of Lord 
Kelvin’s influence on the working, testing, and laying of 
submarine cables, we cannot do better than briefly enumerate 
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Fic. 1.—Early Form of Siphon Recorder. 


the apparatus devised by the Professor of Natural Philosophy 
in the University of Glasgow to lighten the labours of.the 
submarine telegraph engineer. 9 
Mirror Speaker.—With the introduction of this instrument 
for signalling upon long cables, the first great step forwards 
was made and the subsequent development of the submarine 
telegraph system was assured. The speed of working on 
Atlantic cables was raised at a bound from a possible 2 or 8 
words per minute to the high rate of 22 or 25 words. The 
secret of its advantage as a receiving instrument over all 
other then existing forms was the extreme lightness of the 
moving parts (a mirror with tiny magnets attached). This 
mirror, upon which a ray of light was thrown, was suspended 
in the centre of some thousands of turns of copper wire, 
through which each impulse transmitted to the cable passed 
before going to earth. The deflection-of the mirror and the 
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consequent movement of the reflected ray of light was made | Thi marine galvanometer is so constructed that the motion 
in conjunction with the telegraph code to represent the letters | of the ship or its change of direction will not produce sensible 
forming the words of the message. | deflections. This highly desirable result is attained by adopt- 

Astatic Mirror.—The astatic mirror, as a means of testing ing в different method of suspending the mirror and magnet 
the perfection or otherwise of cables and insulated conductors, | to that which obtains in an ordinary mirror galvanometer ; 
was as great an advance upon the appliances for this purpose | the suspension fibres passing through the centre of gravity of the 
then in the hands of telegraph engineers as was the mirror | Mirror and magnets. By enclosing the whole instrument with 
speaker to the operator. It is even now the most sensitive à thick soft iron core, the magnet system is further almost 
instrument of the kind that we have, and by its employment, | completely shielded from outside magnetic influences, the 


| residue of the directive force of the earth’s magnetism being 
Еа T LH 


finally counteracted by a strong horseshoe magnet. This 

| instrument has been in constant use for many years, and has 
proved invaluable to those engaged in the laying and mainten- 

| ance of cables. Its sensitiveness when properly balanced and 
adjusted is approximately ү; to Psth that of the astatic 
mirror. 

Siphon Recorder, — This to-day almost universally used 
signalling instrument, an early form of which is shown in 
Fig. 1, was first patented by Lord Kelvin in 1870. Its 
sensitiveness, though sufficient, is perhaps inferior to that of 
the mirror; but, as it affords a permanent record of the 
received signal, its range of speed is no longer limited by the 
capabilities of the receiving clerk. "The working speed of this. 
instrument, even on Atlantic cables, has reached 250 letters 
per minute, whilst a mirror clerk would be doing excellent 
work when receiving under similar conditions at 125 letters 
per minute. These very obvious advantages were soon recog- 

| nised by the various cable companies, with the result that 
| to-day fully nine tenths of the submarine cable work of the 
world is carried out by means of the siphon recorder. 
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Fic. 2. —“ Arrival“ Curves. ,. Automatic Curb Sender.—Lord Kelvin’s actual apparatus 
Distances along O X represent intervals of time. . has not, it is true, come into general use in the working of 
istances along represent streng of curren ч i : 2 
Curve I. shows the gradual increase in strength of the received current аё опе end cable lines, but as developments of it are likely in the near 
of a cable when the battery is applied to and kept in contact with the other end. future to play а prominent part 1n telegraph work, & short 


Curve И. shows the effect of applying the battery during a length of time equal to 
4a, and then putting the cable to earth. 
Curve lII. represents the ‘‘arrival curve” if the opposite pole of the battery із 


notice will not Ue out of place. oe instrument was fully 
. Curve ; explained in Prof. J. A. Ewing's Paper communicated to the 
er Arva LV. copreacate thé dures Of Ariva] gush by à signal Gurréut of duration 4a, | Society of Telegraph Engineers іп 1876, and the “arrival 
Hine? pl darren Sos atout Sats . given in that Paper are so 
of 5a after the first application of the battery. . instructive that they are reproduced here, Fig. 2. These 
D. | - "A | curves represent the theoretical reasons why “curb sending,” 
faults in insulation and want of uniformity in the manufac- suggested by Lord Kelvin, promises to be of such value. 
ture of core which would have escaped. notice in the days | This instrument, like many other inventions, was in advance 
when the sluggish horizontal galvanometers were used, are | of the existing requirements. Slightly different adjustments 
represented as glaring defects. - | of the same transmitter provided three distinct methods of 

Quadrant Filectrometer.— This instrument afforded elec- | “curbing.” The first and most important was the “single 
tricians a very delicate and accurate means of measuring ; curb," the result of which is shown by Curve IV.; the second 
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Congratulations to Lord Kelvin 
Fic. 5.—Siphon Recorder Signals showing the Effect of Curb sending. 
(1) Condensers receiving only. (2) Condensers receiving and sending. (3) Automatic Curb, sending and receiving on Condens ers. 


potential differences; for cable testing on lines where strong | one gave the “preparatory curb," and the third adjustment 
earth currents prevail, it has been particularly useful. The | gave the ** double curb.” 
writer has also had practical experience with the multicellular The broad principle of “ curb sending " is the immediate 
type, and when testing Atlantic cables he has found it both | transmission, after each effective impulse of current sent 
efficient and accurate. into the line, of an impulse of opposite polarity and of 
Marine Galvanometer.—This well-known galvanometer was | à shorter duration, effecting on cable circuits what is 
specially designed for and is solely used for testing on board | known among land line telegraphs as a wipe-out. Ву this 
cable-laying and repairing ships. The same principle is | means the dragging-out or tailing of the signals is prevented, 
involved in its construction as in that of the astatic instrument, | and greatly improved definition at a given speed is secured. 
which, by reason of its extreme sensitiveness to vibration and | An example of the improvement obtained is shown in slip 3, 
magnetic influences, is quite unsuitable for work on board ship. ' Fig. 8, where the signals when curb sending may be compared 
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with those obtained under the usual working conditions. 
Unfortunately the definition of the original slip 8 is wanting 
in the reproduction. i 
If we were to write fully upon the numerous fundamental 
inventions due to Lord Kelvin we should be writing a history 
of submarine telegraph engineering. But enough has been 
said to make it evident that the establishment, maintenance, 
and commercial success of submarine telegraphy, are due in a 
great measure solely to the employment of the instruments and 
methods described, which, as the working tools of the ocean 
telegraphist, have done and are still doing sp'endid service. 
The earliest forms of some of the apparatus mentioned may 
not have been perfect in design, nevertheless with the exception 
of the introduction of the condenser and duplex methods of 
working cables, telegraph cable engineers and electricians 
have had to be practically content to act as ‘‘improvers” 
upon the ideas and inventions originated by Lord Kelvin. 
ARTHUR DEARLOVE. 


THE ELECTRICAL MEASURING INSTRUMENTS OF 
LORD KELVIN. 


Half a century of effort induces, nay, rather compels retro- 
spect. Not otherwise is it possible to place in their true 
relation and perspective, the events or incidents which may 
be under review. Similarly, if we would acquire and place 
on record a fuller and more critical knowledge of а man or of 
а movement, our point of view must be one which is removed 
as far as possible from the stress and conflict of everyday exist- 
ence. Claims to distinction press so closely and so insistently 
on every hand, and the attempt to select or appoint is so beset 
with extraneous considerations, that the necessary selection 
for the guidance of opinion or for the determination of procedure 
is а matter of great difficulty. Further; all-such matters are 
liable to change as time progresses, with its inevitable sifting 
of the real from the unreal. When the scope of such an 
inquiry is the 50 years—1846-1896—a half-century of our 
history fraught with the most momentous changes—the task 
appears in no degree lighter, and when that inquiry is to be 
directed upon Lord Kelvin a feeling of despair is apt to arise. 
The winning personality of the man so enshrouds us that it 
seems an impertinence to dissect and analyse one whom we 
have been constrained to regard with feelings of reverence 
and affection. And yet he himself—his whole life-work—is 
& splendid example of the true attitude: deepest: reverence 
and affeetion for the genius and personality of the men who 
n ee with the keenest criticism of their methods and 
results. | 

During the fifty years which have elapsed since William 
Thomson, à young man of 22, took upon himself the duties 
of Professor of Natural Philosophy in Glasgow University, the 
domain of physics has been the scene of developments that 
must have appeared to contemporaries more in the character 
òf revolutions than evolutions. Entering upon that domain 
with a training and mental equipment ‘that were alike 
unique, the young Glasgow professor speedily took his place 
in the very forefront of investigators, and again, as often 
before, the eyes of the scientific world were turned towards the 
University of Glasgow for light and leading.“ 

For the present article the purview is limited to the prac- 
tical side of Lord Kelvin’s work—to his investigations as they 
took bodily form in methods suited for the practical needs of 
the workman or of the investigator, and instruments by which 
these methods could be readily and conveniently applied. Now 
it is not enough for the purpose in view that we catalogue the 
various forms and characters of the instruments and apparatus 
now familiar, or which have, in the past, borne the name of 
Thomson. The source of the influence and example which 
we seek to elucidate lies deeper, we believe, than this, and is 
pot to be revealed in its entirety by such a list. His 
opportunities as a teacher have to be taken account of, and it 
is there that the most lasting effect of his influence in this 
respect is to be found. What this influence has been on the 
lives and work of the generations of students who have passed 
through his hands it would not be easy to estimate. It is 


impossible, however, to doubt that the intensely practical 
character of Lord Kelvin’s academic teaching, and the 
example of his laboratory work and method has been a com- 
pelling influence towards the experimental treatment of 
physical problems now so universal. 

It is not easy, under existing circumstances, to realise how 
comparatively recent is the whole structure of exact measure- 
ment in physics generally, and in a still less degree does 
one realise this phenomenal growth from qualitative to quan 
titative knowledge when the phenomena of electricity are 
considered. It may not, therefore, be amiss to note here a 
few of the names and dates that are intimately connected with 
the foundation of electrical measurement. | 

Cavendish and Coulomb laid the foundations of electro- 
statics, the former about 1750, and the latter about 1785. 

Oersted carried out his investigations on the action of 
currents on magnets about 1820; whilst the corresponding 
investigation of the electro-dynamical action between currents 
and currents, due to Ampère, is of date 1846. 

Faraday's work on induction and electrolysis was prior to 
1840. | 

Joule’s classical -investigation of the unit of work falls 
between the dates 1848 and 1867. 

Gauss and Weber’s researches, which formed the basis of 
that system of units which is now practieally of universal 
application, were made prior to 1840. 

These beginnings of electrical measurement were eagerly 
taken up by Prof. W. Thomson, and throughout this 50 years 
of work measurement has been his guiding principle. In the 
class room and on the platform, in the proceedings of scientific 
societies, and in scientific periodicals, he has continually 
urged the importance of measurement as an indication of the 
quality of our knowledge. The perfection and reliability of 
the methods and instruments of measurement, furnish a 
precise and accurate indication of the reality of our know- 
ledge regarding the phenomena with which they are con- 
cerned. The strong grip of this truth, which Prof. Thomson 
retained in all his work, was undoubtedly one of the strongest 
impulses towards the desire for precise and convenient 
units which had its result in the appointment of a Committee 
on Electrical Units at the British Association appointed .at 
the meeting of 1861. After eight years of wisely ordered and 
careful work that Committee presented a final report establish- 
ing the C.G.S. system of units, and presenting in concrete 
form the first of the three fundamental electrical units, the 
ohm. It is unnecessary here to follow the vicissitudes of the 
British Association ohm through the 27 years of its existence. 
Enough has been said to show that amongst the small band of 
philosophers to whom we owe such a deep debt of gratitude, 
the name of William Thomson must ever be reckoned amongst 
the first. 

. Meanwhile, Prof. Thomson had been working out a series of 
instruments on the electrostatic principle, for the measurement 
of electrical pressure. As early as 1855 an absolute electrometer 
had been exhibited to the British Association at the Glasgow 
meeting of that year, and in 1856 the divided-ring electro- 
meter was first described in a foreign periodical. If it were 
possible to reproduce in all its detail the evolution of the 
Thomson electrometers that followed throughout the next ten 
years, most interesting and instructive would be the result. 
We should see an instrument, just completed and resplendent 
in all the beauty of the instrument maker’s art, begin to 
change almost at the instant of its appearance on the labora- 
tory testing table. Additions and changes, each it might be 
minute and apparently of no great consequence, would so 
accumulate as to fairly obscure the original design, and point 
to the necessity of some radical change in form, dimensions, 
shape, arrangement, or other feature. Then & new instru- 
ment would appear to be in its turn changed, altered and 
finally to give place to an improved successor. Year after 
year this process went on until 1867; and in.that year 
an important communication laid before the British Asso- 
ciation describes and illustrates two instruments — the 
absolute electrometer and the quadrant electrometer—which 
(as will be seen later) form practically the standard types of 
instruments now in use for the measurement of pressure. 
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The course to be followed towards the attainment of 
precise measurements in electricity had now been made clear. 
The methods and apparatus devised by Sir W. Thomson and 
his co-workers on the Units Committee of the British Asso- 
ciation had given definitive value to the unit of resistance. 
Methods and instruments for the precise measurement of 
electrical pressure had been given by Sir W. Thomson, along 
with a first attempt at a definitive value of the volt. And, 
lastly, for the measurement of current there were then in 
existence sine and tangent galvanometers, evident develop- 
ments of the multiplier " of Schweigger and Nobili; and the 
electro-dynamometer due to Weber, and constituting a most 
important practical result of his classical researches. 

For the next ten or twelve years there is comparatively 
little to record in the development of electrical measuring 
apparatus. Almost the only purpose for which electrical 
energy was employed being telegraphy, accurate measurement 
was not directly a necessity of the operations carried on, 
although indirectly it was а most important adjunct in show- 
ing the direction along which improvements in speed and 
accuracy were to be sought. Further, the quantities dealt 
with were small and quite within the range of the types and 
patterns of the early instruments. Hence, comparatively 
speaking, few measuring instruments were required, and no 
inducement was offered, either to manufacturers or designers, 
to promote an industry of electrica] measuring instruments. 

With the introduction of the incandescent lamp, however, in 
the early eighties, measurement in electrical phenomena 
entered upon à new phase. Economy now became an impor- 
tant factor in the production and distribution of electrical 
energy, and hence accurate, reliable and convenient measure- 
ment formed an essential feature of the process. Again, the 
quantities to be measured had increased, especially current, in 
which, instead of tenths of ampores, hundreds and tens of 
hundreds had to be provided for. Heretofore it had been pos- 
sible to select or control the positions in which instruments were 
to be used so as to prevent external influences from vitiating 
their accuracy. Under the new conditions no such selection 
was possible, and measurements were required under the most 
adverse circumstances. The influence of moving iron, stray 
magnetic fields, and electrodynamic action from very large 
currents, all must be taken account of, and discounted as far 
as was possible. | 

The problem of adapting the means of measurement to 
fulfil the new conditions was at once attacked by Sir William 
Thomson; and the instruments issued under his name from 
time to time mark the lines along which the development 
proceeded, and indicate the success from time to time 
achieved. At first the Oersted arrangement, with a rotating 
magnetic system, was adhered to. The suspension for such 
an arrangement presented no great difficulty in a laboratory 
instrument, but for an instrument to be used in a factory, and 
to be placed in the hands of a workman who would probably 
have no more respect for it than he had for his foot-rule or 
level, the matter was one of some difficulty. It was advisable 
to retain, if possible, the silk fibre suspension for the needle, 
and to render this capable of fulfilliag the conditions of 
practical convenience and hardiness various plans of guard 
rings and collars were tried. The most promising, however, 
was that in which the upper end of the silk fibre was fixed to 
а spring, since the instrument was by this means protected 
from injury by sudden jars. A screw adjustment for the 
spring provided a means of lowering the suspended magnetic 
system on to a fixed support, and thereby making the instru- 
ment perfectly portable. This arrangement, of course, required 
in the design minute parts and somewhat fine workmanship, 
and was objectionable in instruments to be produced опа 
commercial scale. These instruments were protected against 
the influence of external magnetic forces by a heavy iron 
shield surrounding the coils and the suspended magnets. This 
magnetic shield added weight, which was inconvenient, and it 
was with the greatest difficulty that a uniform result could be 
obtained. In another type of instrument a similar indicating 
arrangement was used; but the opposing magnetic field was 


ciently neutralised to enable the iron shield to be dispensed 
with. Two instruments of this class deserve mention—the 
graded voltmeter and the graded ampere-meter. In these the 
magnetic system, which was controlled by a separate magnet 
of known strength, was supported by a jewelled cap resting 
on a fine point, and carried in a suitable case, which could be 
placed near or far from the electro-magnetic coil. This case 
(magnetometer) was constructed to traverse a graduated path 
on a platform, at one or both ends of which there was fixed an 
clectrodynamic coil. The magnetometer could thus be placed 
at points near or far from the acting coil. It was, therefore, 
possible to give these instruments a very wide range, and in 
the hands of trained observers, when used with proper care 
and discrimination, they were capable of very accurate and 
reliable work, and even yet have not entirely given place to 
newer types. 

A type of instrument which has been singularly persistent, 
especially for commercial purposes, is that which acts by reason 
of the principle that a piece of magnetic matter placed in a non- 
uniform magnetic field tends to move from places of weaker to 
places of stronger force. The great advantage and convenience 
of these instruments consist in the fact that they are not nearly 
so liable to interference from external electric action as the 
preceding types. Unless special arrangements are devised, 
the gradient of magnetic field required to injuriously affect 
their indications is not readily obtainable; hence they are 
peculiarly useful for switchboard purposes. Both voltmeters 
and ampere-meters are constructed on this principle, the 
magnetic body being a small spheroid or ellipsoid of soft iron, 
suspended in a magnetic field produced by a coil so wound as to 
cause & variation of the magnetic force along the vertical axis 
of the coil. Amongst the instruments at present on Lord 
Kelvin’s lists the well-known ampere gauge is the representative 
of this class. A coil, in the ordinary sense of the word, is nota 


sine диа non for the production of a magnetic field, and where 


large currents are to be measured a coil of one turn might be 
more than sufficient. To meet this case Sir W. Thomson has 
designed an ampere-gauge of a most interesting form. The 
conductor is of such a shape in the portions adjacent to the 
path along which the soft iron ellipsoid moves that the cross- 
section, in planes perpendicular to that path, diminish to a 
minimum, forming what might be termed an electric rapid, 
and the required gradient of magnetic field. 

Those who had taken up the new profession of electrical 
engineering speedily found that they were advantageously placed 
with regard to measurement in the operations they were required 
to carry out, and in dealing with the new phenomena which 
met them on every hand. A greatly extended demand for 
instruments was the natural consequence, and the problems 


presented for solution in supplying the varied requirements, . 


attracted the mechanical skill and electrical knowledge of 
many designers with the happiest results. Speaking gene- 
rally, the two principles to which reference has already bcen 
made were adhered to, the second being, perhaps, specially 
favoured, since it lent itself more readily to the production 
of “gravity” instruments—those in which gravitational 
attraction on a ferro magnetic mass is opposed to the 
electrodynamic action. An exception must be referred to, 
on account of its interest and importance the hot-wire” 
instruments, after the Cardew voltmeter. These, while no 
doubt open to objection from the amount of energy they 
consume, have yet, we believe, great possibilities in them 
with respect to the measurement of alternating currents. 

Sir W. Thomson, however, became impressed with the 
opinion that the measure of success achieved by the instru- 
ments of other designers, and by those of his own design, 
suggested a radical change in the principle or principles 
employed. For pressure instruments he therefore turned 
to electrostatics and to his own divided-ring electrometer of 
1855; and for current measurement to Ampére’s researches 
and the electro-dynamometer. 

The divided-ring electrometer of 1855 had become the 
quadrant electrometer of 1867; and this last, after 20 years, 
furnished the design for the Kelvin multicellular voltmeter of 


greatly strengthened, as compared with the earth's field, and | the present day. Beginning its existence as an instrument 
in this way external influences on the magnetic system suffi- | with ** commercial" sensibility, it has given a new meaning 
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to these terms, in making it possible for the measurements of 
the workshop and factory, and electrie light or power station, 
having an accuracy and reliability, which, not many years 
ago, were barely possible in the laboratory. Sir W. Thomson 
describes the development of the divided ring electrometer 
into the quadrant electrometer in the following terms: —“ I 
have made great improvements in the instrument— first, by 
applying a light mirror to indicate deflections of the moving 
body; next, by two half-rings four quadrants, and, conse- 
quently, for an electrified body projecting on one side only of 
the axis, an electrified body projecting symmetrically on the 
two sides and movable round an axis; and lastly, . . . by 
a. . . gauge and =. replenisher." This instrument 
acted heterostatically, and it was obvious that an instrument 
to meet the practical conditions of electrical engineers must 
be idiostatic. To obtain the required sensibility it was, there- 
fore, necessary to produce the increased force by increasing the 
condenser area. Sir W. Thomson effected this by super- 
posing the quadrants of cells and building up the correspond- 
ing needles in a light aluminium stem. One pair only of 
‘quadrants is used, and the number of pairs superposed may 
be anything from 3 to 15. The later forms of this instrument 
have been specially designed for switchboard purposes, and has 
proved itself a most valuable instrument. Instruments of this 
type have been made reading up to 2,500 volts. The introduc- 
tion of alternating currents, which had given a difficult problem 
to the older instruments, brought no difficulty for the newer 
type. These measured with equal accuracy (taking account 
of a small possible correction for contact-effect) pressures 
either alternating or continuous. They were not subject to 
interference from external magnetic action, nor from electro- 
magnetic or electro-dynamic forces, and could be readily and 
effectively screened from electrostatic interference. In a 
word, they constitute a large step towards the ideal voltmeter. 

The problem of adapting the Weber electro-dynamometer 
to the measurement of current had become increasingly 
dificult as the amounts to be measured increased. Sir 
William Siemens attempted the solution, and attained a certain 
measure of success, his electro-dynamometer being still a well- 
known instrument. The crux of the problem clearly consisted 
in providing a means for conveying the current to be measured 
to the movable portion of the electric circuit constituting the 
dynamometer, the conditions being sufficient electrical conduc- 
tivity and minimum mechanical resistance to the motion of 
the movable part of the circuit. To meet these conditions Sir 
William Thomson made the movable part of his dynamometer 
circuit to consist of one or more turns of conductor placed at 
each end of a balanced beam, to which the coils were attached, 
or of which they formed part. This beam is supported by a 
„ligament suspension" to each of two trunnions; the 
ligament consisting of a number of fine copper wires 
laid closely side by side to form a ribbon, one end of 
which is soldered to the fixed support, and the other to 
one of the trunnions of the beam. The electro-dynamic 
action on the movable circuit, in the operation of measure- 
ment, is counterpoised by weights, and as the instrument is 
“© zero reading " the ligament is under no bending moment at 
the instant of observation. The current-measuring instru- 
ment thus produced, and which has a world-wide reputation 
as the Thomson (or later, Kelvin) electric balance, comes very 
near to absolute fulfilment of the conditions imposed on the 
ideal electro-dynamometer. 

In the foregoing paragraphs no attempt has been made to 
indicate with any degrée of fulness all that Sir William 
Thomson has done on behalf of electrical measurement. The 
outstanding and essential features only of that work have been 
referred to; no notice whatever could be taken of many 


Ingenious and interesting mechanical details which he intro- 


duced from time to time; of the new phenomena brought into 
view by his instruments ; of his valuable work in the difficult 
region of recording instruments. Space, and not inclination 
or opportunity, forbids. Enough, however, has been said to 
show that however high his place may be in the illustrious 
roll of scientific men, whether of our empire or of the world, 
his achievements as a designer and constructor of electric 
measuring insiruments make a sensible addition to his fame. 


And, to our mind, if it be said that the addition so made is 
small, it has this deep and far-reaching significance for men 
of science of all time—that there is no degradation to Science 
when it takes up and fulfils the wants of practical humanity, 
and that the genius of a Thomson finds a no less worthy 
object in providing an ampere gauge and voltmeter for the 
engine room and factory; than when it spends itself on the 
more abstruse problems of cosmic physics. 

| J. RENNIE. 


MR. ARTHUR WRIGHT'S PRESIDENTIAL ADDRESS 
TO THE MUNICIPAL ELECTRICAL ASSOCIATION. 


You have done me the great honour of asking me to preside at 
this our first annual Convention, and I feel I cannot take up a 
portion of your time to better purpose than by proving the press- 
ing want of some such Association as we are now inaugurating to 
further and protect the interests of the municipal electricity under- 
takings, which in the very near future will probably exceed eighty 
in number, and represent a capital outlay amounting to £4,000,000 
sterling. I therefore propose to show how exceedingly numerous 
are the questions that are being constantly met with in our special 
branch of electrical engineering, and why, in my opinion, none of 
the existing societies can rcally supply our want. I think you 
will share my regret that the very nature of our problems, and 
the particular standpoint from which we municipal men have 
to look at them, prevents їз from deriving the great benefit of 
having among our regular members the numerous experi- 
enced managers and engineers of companies supplying electricity. 
Although the objects of this Association are generally and very 
tersely stated in the constitution, I may be allowed to amplify the 
wording there by stating that, in promoting the special interests of 
municipal electricity undertakings by bringing together, for the 
purpose of comparing experiences, the men responsible for their 
management, we hope to succeed in getting the representatives of 
the ratepayers to participate in our discussions, and to obtain their 
valuable co-operation and municipal experience in trying to solve 
our difficulties, so that our recorded conclusions may receive the 
greater consideration from the head governing bodies. 

For the purpose of classification I will divide some of the 
problems that have already confronted the management of 
municipal electrical undertakings into three distinct groups—those 
relating to policy, to commercial and to technical questions. 
Although it could be truly said that some of the questions of 
policy come within the sphere of one, if not more, of the older 
societies, and that many of our commercial and technical problems 
could be advantageously discussed from a general point of view 
before some of them, yet it inust surely be to the advantage of the 
community to have the particular nterests of our industry safe- 
guarded and properly represented by an Association comprising 
among its members the representatives of the ratepayers and the 
technical officers in charge. 

The group of ''Questions of policy" must obviously include 
those relating to what should be the proper period allowed for the 
repayment of loans. That some decision ought soon to be arrived 
at is evident when we remember that in London the Vestries can 
get permission from the County Council to repay their capital in 
periods exceeding 40 years, whereas, in many of the provincial 
towns, 25 yoars is the period fixed by the Local Government Board. 
There is obviously no reason why posterity outside the metropolis 
should be so much more generously dealt with, at the expense of 
the present generation, or why folks in the provinces, who have to 
pay all the expenses and suffer from the inevitable troubles inctd:ntal 
to the starting of a new industry, should also have to behave so much 
more handsomely to people who it must be remembered will have 
an advantage over us in being born 25 years later in the world’s 
progress, | 

Take, again, the question of assessment of electricity works 
and mains. The interpretation of the law on this point is so 
uncertain among experts that it is actually possible, in the case of 
two municipal electrical undertakings in the South of England, for 
the relative assessments to be nearly as ten is to one, although the 
capital invested is about equal. At first sight, to anyone not 
directly interested in the success of municipal eloctricity works, 
this variation cf assessment would probably not be considered very 
serious, as apparently it is only a question of taking money out of 
one municipal pocket and putting it into the other ; butto the men 
responsible for the success of this one special department, the 
question of assessment affects the vital results of the electricity 
undertaking paying or the reverse, and increases or diminishes the 
near possibility of a reduction in the tariff for supply, which they 
realise is necessary to ensure the general uso of electricity among 
all classes of ratepayers. 


THE ELECTRICIAN, JUNE 19, 1896. 


The decision arrived at, as to what policy should be pursued 
in relation to the profits obtained, has a similar effect on the rapid 
growth of municipal electricity undertakings. The practice of 
insisting on maintaining high tariffs, so as to be able to hand over 
large profits to the general body of ratepayers, on tho ground that 
they should be handsomely repaid for their risk in mortgaging their 
rates, is very naturally resented by those ratepayers who make use 
of their own municipal supply. "They contend that by this policy 
they are being severely taxed, in the shape of having to pay heavy 
electricity bills, for the benefit of a diner of people who we now 
know ran practically no risk at all, and as non-users do not help 
their own municipal enterprise. Again, when we remember how 
prone some municipalities are to pride themselves on the large profits 
made in their undertakings, and when we remember the policies advo- 
cated by some of our friends, who would lead us to imagine that the 
object is simply to supply electricity to these who can айога to pay 
the neceesariiy high initial price, it is evident that good must come 
from our discussing this point, and bringing home to the govern- 
ing bodies the truth that the criterion of success of a municipal 
electricity undertaking, trading in what cannot be called a necessity, 
is not so much the profits made out of the undertaking as the more 
or less general use the ratepayers make of the supply offered. 
Those who advocate putting aside a large proportion of the annual 
profits to building up a reserve fund for use in case cf unlooked-for 
contingencies are often charged with want of consideration for the 
general ratepayers who backed the necessary cheque in starting 
the undertaking ; these critics, however, forget that in this matter 
it is the duty of a Corporation not only to start, but to continue to 
supply a cheap and satisfactory service, and to insure against any 
possible mishaps that may arise in the future. 

Again, the question of creating a mutual electricity works 
insurance fund seems a fitting subject for discussion, considering 
how all our works are now being tarred with the same brush by the 
fire offices, and classed by them among the same hazardous risks as 
factories, &c. 

Again, the practice of the various municipalities differs consider- 
ably in deciding whether one or separate committees should manage 
the gas and the electricity departments. The former practice 
frequently prevails, and what seems to many of us the inevitably 
slow progress that results from such a policy is not at present fully 
realised. In some towns human nature seems to be so overrated 
that their Corporations have made one manager responsible for 
these two competitive departments. | 

Another point in connection with the general policy that is to be 
followed in carrying out municipal electricity undertakings is one 
on which electricity works managers are not by any means all agreed 
among themselves--namely, whether a Corporation should make all 
ratepayers pay a uniform profit on the cost of production of the 
electricity they individually consume, or charge a uniform price to 
everybody. 1 scarcely need add that the two systems cannot both 
be adopted. The former has the advantage of justice on its side, 
while the Jatter has that of greater simplicity ; unfortunately, how- 
ever, it involves the commercially unsound principle of charging 
the same price for commodities which may individually require 
capital outlays differing as much as tenfold or more. 

Again, owing doubtless to the youth of our industry, no definite 
rule has yet been established among municipalities as to how they 
should charge for electricity consumed in their street lighting and 
public buildings ; whether, for instance, this should he done on 
the sound principle of having only one universal tariff, or should 
MON tariffs be arranged for their own municipal consumption. 

he Jatter course, in view of the charges that are constantly being 
made of some Corporations making their electricity profits out of 
their own pockets, seems difficult to justify. 

The wisdom, or the contrary, of municipalities taking joint action 
in threatened patent litigation, or in view of new Parliamentary 
regulations or restrictions, wants discussion and settlement. 

The questions whether municipalities should carry out the wiriog 
of private premises in competition with local tradesmen ; whether 
they should have powers to hire out motors, arc lamps and 
fittings; the advisability of establishing municipal telephone 
systems, electric fire alarms and electric fire engines ; the possible 
benefits of combining the water and electricity works ; the use of 
the plant in periods of light load for the production of such by- 
products as disinfecting fluids, acetylene and carborundum, &c., are 
all interesting problems of policy which I trust will be ventilated 
and argued at our Conventions. 

Another municipal variation of practice is shown by some believing 
that it is to the interest of the ratepayers to employ a sufficiently 
strong resident engineer to carry out both the design and the 
running of their undertaking, on the ground that no one but a 
resident can properly grasp and retain the local bearings of the 
problems involved in a distribution scheme of the nature of 
electricity supply ; while others consider that a consulting engineer, 
owing to his having the opportunity of gaining much more varied 
experiences from all sorts and conditions of towns, should serve 
them in better atead. Onthe answer to the above delicate question, 
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of course, depends what should be considered the proper remunera- 
tion of the resident engineers who have the virtual control, whether 
their Councils fully realise it or not, of property amounting in many 
cases to hundreds of thousands of pounds. The touring experiences 
of many of our best electrical engineers is advantageous to the 
men themselves in gaining fresh experiences, but it is 4 loss to the 
Corporations when the engineers are snapped up for better appoint- 
ments elsewhere. The existence of this constant system of changing 
proves beyond all doubt that many Corporations have not yet 
realised the value of the immense experience these men take away 
with them, and how impossible it is to replace their experience 
by even better men until some considerable time has elapsed. 
Again, some Corporations fully see the advisabili'y of getting their 
engineers to visit other electricity works for the purpose of keeping 
up to date. The great extent to which the ratepayers benefit by 
this policy is not, I am sorry to say, apparent to all the governing 
bodies. Although many of our senior brother municipal officers 
will be prone to think that some of the above questions do not come 
at all within our province for discussion, I feel that if we obtain 
the valuable assistance of the Chairmen of our Committees in 
discussing and solving them there will be little difficulty in getting 
the correct principles accepted and adopted by our councillors. 

Al the above, and a host besides, are questions of policy that 
press for solution, and I feel sure many will agree with me in 
thinking that if we leave them to the other societies to fight out we 
may as well adopt the equally slow course of leaving each Corpora- 
tion to worry for themselves when they are individually confronted 
with them. The founders of this Association saw that co-operation 
in arriving at conclusions upon these problems would save a great 
deal of time, and would avoid the repetition of a vast amount of 
work by the different Councils. They also saw the importance of 
putting in black and white the results of careful consideration, by 
competent men, of the different policies advocated, so as to afford 
help to those among their confréres who may be in need of it. 

With the second class of problems connected with our work, 
viz, thcse requiring consideration from a commercial point of 
view, it seems to many of us quite impossible to get this class of 
question satisfactorily and adequately discussed before societies, 
however influential and well organised, which comprise among 
their members men representing absolutely conflicting interests ; 
and it appears equally futile to discuss these questions before 
institutions including among the members the managers of elec- 
tricity supply companies, whose object in developing their business, 
viz., to get the biggest return on the capital expended, ia so entirely 
different to ours in trying to supply the greatest number of rate- 
payers at the smallest possible cost. Moreover, it can hardly be 
fair or interesting to the majority of the members of existing 
engineering institutions for us to take up their time discussing 
problems which can only properly be thrashed out before a special 
body representative of our particular subject of municipal elec- 
tricity supply. 

Under the heading of ** Commercial problems " mus* come the 
important question of the proper organisation of the electrical 
staff; that ів to гау, how to so organise a staff, and divide the 
undertaking into separate departmente, as to be able to define the 
duties and responsibilities of each member of it, and to ensure 
against any discontinuity in the business in case of illness or 
resignation of the chief officers. Whether the principle of giving 
the staff a bonus depending on the results of the year’s working 
is likely to be to the benefit of the ratepayers or not is a question 
on which much can be said on either side; and it ought not now 
to be difficult to decide what should be considered the pr per tcl» 
of remuneration to the different members of the staff in accordance 
with their term of service, so as to avoid, as much as possible, the 
inconvenience and loss of experience to a Corporation of having 
their officers merely use their undertaking as a sort of training 
school. 

I think a very useful purpose will be fulfilled by our Association 
if we could all agree on some proper method of keeping electricity 
accounts, or perhaps, I ought to say, of properly filling in the Board 
of Trade Regulation form of accounts. Everyone will now admit 
the great value electric lighting statistics, financial as well as 
technical, would be, providing they were made on an absolutely 
uniform basis, and I trust some of our members will early suggest 
some form which we can all approve and adhere to. 

The question as to the right method of determiniug the cost 
of electricity supply has yet to be thrashed out, as it seems to 
some of us that the usual method of taking the average cost of all 
the unita delivered is as useless fur the purpose of calculating the 
cost of supplying any one class of consumer as if a land agent were 
to calculate the cost of a particular plot of ground in a town by 
dividing the total land value of the town by its total area. On this 
matter of costs depends the very important question of the actual 
cost of electrically lighting streets; also whether there is any 
justification, commercial or otherwise, for the plan adopted in many 
towns of charging a lower rate for electricity consumed in motors 
than in Jamps. 
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Another most interesting and still unsettled point is what should 


be the basis on which to calculate the cost of energy wasted in 


feeders, transformers, &c., for the purpose of determining the 
relative cost of different systems of distribution. I have not yet 
succeeded in meeting two men agreed as to how this should be done. 

Again, it has not yet been generally recognised, as some think it 
ought to be, that it pays a Corporation to cater in our industry for 


the same class of people that prove so remunerative to the railway 


companies, viz., those who choose to travel third class ; and that it 
would probably be very much more advisable for Corporations to 


.run mains into their districts, than only into the districts occupied 


by the houses of the rich and often absent residents, or the early- 
closing shopkeepers. To put it shortly, many of us have still to 


realise and prove to our governing bodies that it may be far better 


. to get electricity used in a poor man's kitchen and one dwelling 


room than it does to get it into many of the drawing rooms of the 


wealthy. 

Again, you will all agree, I feel sure, that it is very important, 
in order to inspire confidence among the ratepayers, to show as 
early as 5 after the starting of a municipal electricity under- 
taking that it can be made self-supporting, and, therefore, inde- 
pendent of the rates. With this object in view, it is an interesting 
problem in electricity supply to find whether capital is better 


. employed in the early days of an undertaking in extending its 


sphere of operations into all parts of a borough, or in spending 


money on coal-saving refinements. To point out a danger con-. 


fronting many of us, I may add that sound business men often 
express a belief that electricity undertakings would progress much 


faster if their managers took as much interest in understanding 


the commercial problems as they do in the over-absorbing 
engineering details and the fascinating scientific points connected 
with the industry. 

The subject of wiring regulations and fire risks is one that has 
already received a great deal of attention, and I submit that it 
is still an unsettled question whether we are not weakening our 
position by enacting pages and pages of regulations which we 
have no very practical means of enforcing, and cannot afford to 
keep a sufficient number of inspectors to see carried out. 
Although I believe a certain amount of regulation writing is 
necessary in the early days of any industry, yet, in view of the 
utter absence of observed regulations concerning the use of 
paraftin lamps and compo gas pipes, one may be forgiven for think- 
ing that it is better to realise at once the futility of electricity 
supply authorities formulating regulations, that the proper people 
to do this and see them carried out are the fire offices, and that 
the more thoroughly this is recognised the more likely these offices 
will be to fall into line and organise their staffs so as to ensure strict 
and general inspections. This seems to me to be the only way to 
improve the character of the interior wiring work, which at 
present varies so much in quality. 

With regard to the last group of questions, those of technical 
interest, which to most of us are infinitely more attractive than those 
of commercial expediency, it is hardly necessary for me to do more 
than enumerate many of the most pressing problems. 

Foremost among these, in my opinion, must surely stand the 
question of what should be considered the best system of distri- 
bution of electricity to any particular town or district. That the 
present state of things cannot be finality is obvious, when we bear 
in mind how numerous аге the different methods at present advo- 
cated and in use for towns of comparatively the same class. 
Owing to the absence of some such association as ours, this vital 
question has not yet been thrashed out by men who are uncon- 
nected financially with particular systems, but I hope we shall 
not be so very much longer now in settling upon some method 
of selecting the plant and means of distribution which should 
be put down by & municipality, so as to ensure an abaolute 
continuity of cheap electricity supply, and at the same time 
bear the severe practical test of enabling the manager and 
the rest of the officers who have to work during the day to go 
home comfortably to their five o'clock tea without expecting 
every moment to be rung up on account of some mishap or other. 
In connection with this battle of the systems must be decided the 
proper voltage of supply to be adopted by works to be erected in 


‘the future, also whether it is advisable, and, if so, in what stage 


of their progress, for works in actual operation to raise their 
voltage of supply, and the best method of effecting the change. 

I only wish I could see a chance of our discussing within the 
next year or so such specially interesting technical problems as 
the advisability of earthing the neutral conductor of a low-tension 
system of supply, the most suitable class of mains to adopt, the 
proper size of feeders and generating units, the advisability of 
adopting for commercial, if not technical reasons, one uniform 
p?riodicity for alternating-current plant, the wisdom of inter- 
„connecting all the low-tension network of a town, «с. Although 
the question of the best design for an electricity works depends so 
much on local circumstances, yet the main considerations affecting 
this ought now to be determined. 


The question of locating faults on a system of distribution is 
another point on which we must all derive benefit by comparing 
our different methods and difficulties. Up to the present busy 
men in practice have been apt to keep their various methods too 
much to themselves, forgetting that probably the combination of 
other methods with their own would be of great value. 

As it has now been recognised that the preseut system of wood 
casing for interior wiring cannot be considered finality either from 
an electrical or æsthetic point of view, a Paper on this subject up- 
to-date would be most interesting and useful to all of us. Again, 
the best means for lighting streets, wide and narrow, can now, with 
the experience of many of our members, be advantageously discussed. 

Our constitution has been framed in my opinion on a very liberal 
basis, and I trust we shall escape the internal troubles which some 
of the older societies have had. On Friday we proceed to elect 
from among our members a President, two Vice-Presidents, three 
members of committee, a treasurer, and a secretary for the ensuing 

ear. 

d In conclusion, I feel sure that if we can only persuade ourselves 
to be mutually communicative and ready to exchange our views and 
experiences, the result will be so beneficial to the community at 
large, that they will be as thankful to the members who first took 
up the idea of forming this Association as we ourselves ought to be 
to Mr. Magden, our firat very energetic honorary secretary, who 
by his ability in organisation has done so much towards making this 
Association promise to be a permanent and useful success. 


DISCUSSION. 

* Mr. Alderman HIGGINBOTTOM (Manchester) said that, among other 
points, the Address had raised a very important one with regard to tlie 
supply of electricity from a ratepayers’ point of view, and the whole of the 
points mentioned were of the greatest importance to municipal undertakings, 
and he ventured to think that if such an Association as had now been 
formed had been in existence at the time of the Board of Trade Con- 
ference last year, they would have seen a very much better result. Many 
points that ougbt to have been settled were left open, and were now in 
abeyance. He hoped the result of this meeting and future meetings 
would be that they would be able to approach the Board of Trade and get 
these matters settled. At present they had not touched street lighting in 
Manchester ; but they had made large profits, and it was a very successful 
undertaking. The President had mentioned the question of profits ; that, 
of course, was a question that affected all very deeply. As to whether 
they were right in building up a large reserve fund and a large contingency 
fund, and making large profits to the detriment of the ratepayers, he did 
not know. With regard to their undertaking their Act was very clear. 
They were allowed to place a certain amount of money to a renewals 
account. The next question was the heaping up of large profits. Under 
their Act they were not allowed to do it. Immediately they had made 
5 per cent. profit on their lighting, they were obliged to reduce the price. 
They made 5 per cent. last year, and had to reduce the price ; they made 
over 5 per cent. this year, and they had to reduce it again. With 
regard to a contingency fund, he said they were allowed the use of 
their contingency fund until they had got 10 per cent. of their 
capital. The President had raised another point which deeply affected 
nearly every Authority, though he (the speaker) did not think it 
affected them so much, because they had gone upon the straight- 
forward basis. Should municipal buildings, &c., be charged at a special 
rate? They took the view in Manchester that it was not right to charge 
municipal undertakings differently to what they charged the ordinary 
ratepayers. Another point was the question of income tax. It was a very 
wrong thing, he thought, that they should have to pay income tax upon 
the profits made for the benefit of the ratepayer. He thought the Asso- 
ciation itself might bring forward the question as to whether they were 
not exempt from income tax in matters which were purely municipal and 
for the benefit of the city. There was another point raised with regard to 
making municipal undertakings the training schools for young engineers. 
They had several young engineers in their service in Manchester, and he, 
for one, felt that some arrangement should be made whereby committees 
looking further ahead than they did now should give adequate remunera- 
tion, not only to their head officials, but to their second and third engineers. 
He thought that some kind of a bonus should be given in order to keep 
their own men, instead of letting them go elsewhere with all the experience 
that they had gained with them. 

Mr. Alderman RICHARDS (Chairman of the Bedford Electric Lighting 
Committee) said that, although Bedford was only a small Corporation, 
they had had very grent difficulties to contend with in the introduction of 
the electric light. They were told that it would be impossible for them to 
make it pay, that their place would be shut up, and that gas would be 
resorted to within twelve months. "Their first balance-sheet came out at 
the end of last year, and they bad made a profit of £90, with the exception 
of paying back the instalment of the loan and the interest. With regard 
to the question of Corporations and representatives of the ratepayers 
being connected with this Association, he said at once, when this matter : 
was brought before his Committee by the circular, that it was what was 
wanted. 


Royal Society.—A Paper on “A Magnetic Detector of 
Electrical Waves, and some of its Applications,” by Е. Ruther- 
ford, was down for reading at the meeting of the ltoyal Society 
yesterday. 
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DISTUBBANCE OF TELEGRAPH AND TELEPHONE 
CIRCUITS BY LIGHT AND POWER CURRENTS. 


Some interesting statistics with regard to disturbances of tele- 
graph and telephone circuits by lighting and power currents have 
been vel ria by the German Imperial Post Office, and were com- 
municated to the Elektrotechnischer Verein of Berlin by Dr. 
Strecker a little time ago. The statistics cover the period 1891— 
1896, and give 76 cases of damage to circuits and apparatus. In 
1891 there were five cases, in 1892 four cases, in 1893 two cases, 
in 1894 15 cases, in 1895 31 cases, and in 1896, for the first four 
montha, 19 cases. The increase in the namber of disturbances is 
explained by the increase of electric tramways. In almost all cases 
it was telephone circuits that suffered, and only two cases of damage 
to telegraph lines are reported. In 61 cases electric tramways 
caused the disturbance, and in 15 cases electric lighting plants. In 
59 cases the safety devices, such as wooden strips, guard wires, &c., 
failed to act. In 40 of the 76 cases the telephone or telegraph wire 
broke, and had been in contact with the live circuit. Many disturb- 
ances were caused during the fixing of the telegraph or telephone 
wire, and also by broken guard wires themselves. The damage 
caused, however, was mostly small, on an average about 14s. There 
were, however, two fires in 1894 at Dortmund and Barmen, and 
the damage amounted to £270 and £1,550. To protect instruments 
from currents of too high pressure the German Post Office puts 
fuses into the circuits. These fuses consist of a wire 0-0; mm. in 
diameter, and made of a non-oxidisable alloy. They are enclosed 
in glass tubes bcm. to 6cm. long, sealed up at both ends, and fitted 
with metal contact pieces. In this way the formation of an arc at 
500 volts pressure 1s avoided. The fusing current of the wire is 
0 8 ampere. The whole fuse is kept in position between contact 
springs, and is easily interchangeable. Another type of fuse used 
by the Imperial Post Office consists of a porcelain block, about 
ocm. high, the fuse wire running through a hole across the block. 
Both types have given great satisfaction. 
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ENGINEERING EDUCATION.* 


BY EDWARD H. WILLIAMS. 


Granted that life is short, and that it is of first importance that 
a course should end in time to allow a man to do a little practising 
before he dies, and granted, further, that the length of the course 
must be limited by the money a man can invest in it, it is required 
to plan an engineering ” course—not a course for an artisan. To 
be an engineer one must have a thorough working knowledge of the 
higher mathematics. Unless the entrance requirements are at the 
top notcb, this means that parts of two years will be necessary for 
its perfect acquisition. Then come the applied mathematics, 
experimental physics, mechanics, strength of materials, some 
knowledge of chemistry, and a facility in handling drawing-instru- 
ments that can come only from time, and an accuracy in their use 
to be obtained only from experience. Is the man to be a 
mechanical engineer? He must have a thorough knowledge of 
thermodynamics, kinematics, fuels, iron, metallurgy, and measure- 
ment of power. He possibly can get along without a knowledge of 
the modern languages ; but he must rely then on translations, and, 
unfortunately, the best text.books in the science are in German 
and French —preferably the former. To read these he must put in 
the continuous work of parts of three years, as technical German is 
no joke. In the time that is left he must learn all that he can 
about machinery—not machines—and here is where the ways 
diverge. If he is to know about machinery, he goes in one 
direction ; if about machines, he will never become an engineer, 
but he may know all about chipping, filing, &. Let me now 
tremblingly, a missionary to the heathen, and with, perhaps, a 
similar fate before me, preach my brief preachment. 
. Let me start with the axiom that the engineer works with his 
head, while the artisan uses his hands. The former knows by 
careful study of work, as well as by comparison of good, indifferent, 
slovenly, and bad work, how work should be performed, what 
conditions govern its inception, what economio questions must 
be settled before its undertaking ; the latter knows how to do 
certaia kinds of work well on certain tools, and by experience 
becomes a *' skilled workman "—aud nothing more. The one looks 
beyond the work to the tools, their arrangement, the building in 
which they are housed, the motors which run them, the economy 
of the service and the ultimate profit ; the other moves in his little 
circle, knows his little stint well—and nothing more. The епоі- 
neering ” school teaches the student humility, as it opens to his 
vision the wonderful works of the past, and shows him how small 


and insignificant he is in this great world; which is so old and so- 


Abstract from the Engineering Magazine, 
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critical. The shop teaches the man the shop traditions, lets 
him see all that the walls contain. The man soon ** knows it all;“ 
becomes cocky and self-opinionated ; comes down from his little 
draughting room, in the shop of the logging road he serves, to 
*' inspect" the work the Baldwin people, for instance, are doing 
for them. Не cuts a wide swath for a day or two, getsall the rope 
needful], and hangs himself. During the rest of his life he boots 
himself all over that shop because he did not know enough to keep 
his mouth shut. The engineering school teaches the student 
that each instance brought to his attention is simply an instance ; 
that each novel instance must be solved by comparison ; that the 
future has myriads of such instances, no two alike, and that only 
by abundant practice in their solution can he hope to besome 
expert ; that he must begin at the bottom of the stair with a low 
salary ; that he can learn something from the navvy on the spoil- 
bank and the wiper in the stalls. It does not waste time in giving 
& man a smattering of how to file square, to swing a pick, to 
tighten bolts on a bridge, or pound his mate's hands in an effort to 
hit the drill-head. The truly egotistical man is the self-made man 
who has worked in his little circle till the grass is worn off ; the 
man who thinks he has invented what the nearest library would 
show to have been common property since the creation. 
wishes the embryo engineer to fritter away his time in learning how. 
to perform manual labour which he will under no circumstances put 
in practice in after life; which will seriously cut into the time 
allotted to his education ; which can Бе at best but superficial and 
valueless ; and which will make him narrow and self-opinionated. 

Let me further preach that the professor in charge of a course 
knows better the needs of the course than either the artisan or the 
expert. The first is constantly asked for men to do certain things ; 
ів told of new departures ; is freely consulted, because his position 
makes him the father-confessor, from whom all think they can get 
advice gratis. What the artisan sees over the sideboards of his 
treadmill is not the world. The expert, to be truly one, must 
specialise, and thus leave broad for narrow grounds. He may be 
lord-paramount in his little sphere; but he must stay therein, if 
he is to dogmatise. It is always an unfortunate day for him when 
he flops laboriously to the top of the fence and crows defiance to 
the world, as it shows him that security of position is nearer the 
ground. In the future let the critic and comparer lay down the 
rule followed by every engineer : study the results before going 
ahead. It is far easier to criticise and destroy than to build. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 
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(To-day) FRIDAY, June 19th. 
ROYAL INSTITUTION. 
9 p.m. Friday Evening Discourse: “The Utilisation of 
s Niagara," by Thomas C. Martin. 
THURSDAY, June 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
9 p.m. Conversazione at the Royal Institute of Painters in 
Water Colours, 191, Piccadilly, W. 
PRIDAY, June 26th. 
PuysicaL ВОСТЕТҮ. 
5 p.m. Meeting at Burlington House. Papers to be read : 
(1) “ Admittance and Impedance,” by F. Bedell: (2) 
* On the Properties of a Body of Negative Resistance,” 
by Prof. S. P. Thompson; (3) On Bare Wire Resist- 
ances," by H. F. Burstall. 


*,“ Particulara of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Thursday, 6 p m. 
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The Institution of Civil Engineers.—At the recent annual 
general meeting of this Institution, the report of the Council for 
the session 1895-96 was read and adopted. Thetabularstatement 
of transfers, elections, deaths and resignations during the year 
show an effective increase of 109 on the previous total of 5,921, 
while the number of students was, 8/7 as against 816 at the 
corresponding period of last year. The gross numbers on the 
books on March 31st in 1895 and 1896 were 6,737 aud 6,907 
respectively. The income during the twelve months ending 
March 31st was £21,779, the expenditure amounted to £53,334, 
including £35,936, capital mainly absorbed directly by the 
new building. In recognition of the merits of some of the 
Papers awards out of the funds appropriated to that purpose 
have been made amongst others to Capt. Н. Кіа Sankey, 
Prof. J. A. Ewing and Mr. Н. К, Parshall. 


D2 


This man 


244 


TH E ELECTRICIAN, JUNE 19, 1896. 


The Electrician. 
The Oldest Electrical Journal (1861—1878. 


Published every Friday, Price Sixpence ; Post Free, Bixpenoe Halfpenny. 
Editorial, Publishing and Printing Offices, 


1243, SALISBURY COURT,FLEET ST., LONDON, 
Telephone No. 6949. Telegrams: “ ELBOTRICIAN NEWSPAPER LONDON." 


All Letters relating to Subseriptons, Advertisements, and other business 

matters should be addressed to the ен; 

Salisbury-court, Fleet-street, London, Е.С. Cheques 

should be made payable o THE ELEOTRIOIAN ” Printing and Publishing 
Company, Limited, and be crossed '* Coutts and Co." 

All Editorial letters to be addressed to the Editor. 

AU letters intended for insertion in THE ELECTRICIAN,” or containing 
questions, must be accompanied by the name and address o the writer, 
not „ КАДА publication, but as evidence of good fatth. No notice 
whatever will be taken of anonymous communications. 

"THE ELECTRICIAN ” is published every Friday morning, in time for the 
morning mails. It is on sale at the railway bookstalls throughout the 

Kingdom on Friday morning, and oan be obtained of all Booksellers and 

Newsvendors ; or direct from the Publishing Offices. 


New Volumes of TRHR ELEOTRICIAN " commence in May and Novémber. 
Subscription Rates.—The Rates for Subsoriptions to TRI ELEOTRICIAN " 


are as follows :— YEAR. HALrF-Y EAR. QUARTER. 
United Kingdom .. ... 26s. Od. ..... . 18s. 6d. ...... 7a. Od. 
Postal Union. 80s. Od. ...... 16s. Od. ...... 88. Od. 


(Post free, payable in advance.) 


TO dle eii 

“ THe ELEOTBICIAN offers excep es to Advertisers. It has 
by. far the largest Айы ps Latin of As Eng Eleetrioal paper and 

culates all ever the World. This statement ts guaranteed. 

Advertisement Rates, £c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Offices 
not later than First Post on Thursday. Renewals of expiring advertise- 
ment orders and alterations to standing advertisements must be tn Pub- 
lisher's hands by Wednesday at latest. No alteration can be made in 
Wrapper Advertisements after Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVBEETISEMENTS accepted 
up to 4 Р. т. on Thursday. 


— À À — 


ELECTRICAL BOOKS AND PUBLICATIONS. 
AU Books, Newspa other publications can be ordered direct 
IHE ee idem and Publishing Company, Limited, So are 
proprietors of the well-known ‘‘ ELEOTRIOIAN " SERIES of Standard Neo- 
trical Wor«s and are Agents for all the leading publishing houses at home 
and abroad. ‘‘THs ELEOTRIOIAN " SERIES at present consists of 


SUBMARINE CABLE LAYING AND REPAIRING, By H. D, WiLxIiN- 
SON. Price 12s. 6d., post free. 

ELECTRICAL LABORATORY NOTES AND FORMS rey pod, кы 
meant eye Arranged by Dr. J. A. FLEMING, M. A., F. R. B. 

on application. 


ELECTROMAGNETIC THEORY. By OLrver Heavisips. Vol. I. Price 
12s. 6d., post free 138. Vol. II. is in preparation. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRAOTICE. By Dr. J. A. FLEMING. 
| уо DE INDUCTION OF ELECTRICO CURRENTS. NEW EDITION. 


2s. 6d., post free. 
voL n 1 Tx UTILISATION OF INDUCED CURRENTS. Price 12s. ed., 
post 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
5 85 ‘he 4. D.8c., F.R.8. 98 original illustrations, handsomely bound. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. А. EWING, M.A. Price 10s. 6d., post free. Also in German, 88. 6d., Loet free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. 
eae ART OF ELECTROLYTIO SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d., post free 
ELECTRO-CHEMISTRY. By Dr. Сковок Сове. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price ба. 6d., post free 
DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d., post free. 
THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
S. RAM. Price 7s. 6d., post free 88. 
A коса BOOK OF ELECTRICAL ENGINEERING FORMULZ. By 
W. GEIPBL and Н. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad, 8a. ; 
large- -paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 
“ Bers o m Two Volumes, Eres: Stout 
per covers, " , , , 
Уз. 9d. each. Single Primera, 3d., ро% Бес, bjd. 8 * 
THE WORK OF HERTZ. By Dr. O. J. Lopar. Price 2s. 6d. 
A DIGEST OF THE LAW OF ELECTBIC LIGHTING, TRACTION, &c 
By A. C. CURTIS-HAYWARD, B.A. Price 2s. 6d., post free. 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 18. 6d. post free. 


THE STEAM ENGINE INDICATOR AND INDICAT RAMS, 
каней by W. W. BRAUMONT. Price 8s. 6d., post free айалы 


MOTIVE POWER AND GEARING, By E. TREMLETT CARTER. 
[In preparation. 
THE ELECTRIC ARC. By Mrs. HERTHA AYRTON. [In preparation. 


FULL CATALCGUE POST FREE ON APPLICATION 


OONTENTS OF THE OURRENT NUMBER. 


The Kelvin Jubilee Celebration 245 
The Langdon Davies Alternate- 
Current Motor. Illustrated. 248 
Hartlepools Electric Tram ways. 
Illustrated 
CORRESPONDENCE— 
Permeability Bridges. — Г. 
Т. Clulosé esee eese 
LEGAL INTELLIGENCE— | 
Elliott Brothers v. Sullivan.. 255 
Trade Notes and Notices 255 
COMPANIES’ MEETINGS 


Lord Kelvin’s Researches 
Lord Kelvin and Submarine 
Telegraphy ..................... 
The Electrical Measuring 
Instruments of Lord Kelvin. 238 
Mr. Arthur Wright's Presi- 
dential Address to the 
Municipal Electrical Associa- 
tion 
Disturbance of Telegraph and 
Telephone Circuits by Light 


ооо, „ 0 


6 %%%ĩ—n —— —‚— — 2 


and Power Currents ......... 243 REPORTS— 
Engineering Education. By Electric and General Invest- 
E. H. Williams.................. 243 ment Company (Limited). 260 


uou puts 261 
262 


Meeting of Scientific Societies.. 245 
HERO- WORSHIP 244 


New Companies, &c. 
Companies’ Share List ...... .. 


STEBL-PLATE PORTRAITS 


Of Willoughby Smith (cut of print); W. Н. Preece, C. B., F.R.S. ( President 
of the Institution of Electrical Engineers) ; Michael Faraday (18. extra) ; 
Sir John Pender, G. C. M. G., M. P.; Sir William Thomson, F.R.S. (Lord 
Kelvin); C. H. B. Paty, C. B.; Dr. Oliver J. Lodge, F. R. S.; Prof. 
William Crookes, F. R. S., Prof. ron Helmholtz: Prof. W. Е. Ayrton ; 
Lord Kayleigh, F. R. S.; Cyrus W. Field: Werner von Siemens; Sir James 
Anderson ; Joseph Wilson Swan; Mr. Alexander Siemens; Dr. Heinrich 
Hertz; Mr. R. E. B. Crompton; William Sturgeon; and Dr. John 
Hopkinson, F.R.S., have been issued as Supplements to‘‘THr ELECTRICIAN.” 


Copies of these admirably-· executed Steel Engravings can be supplied price 
1s. each, post free on roller, 1s. 2d. Or framed in neat Black Pillar or 
BrownOrnamental Frames, price 4s. 6d., carriage paid (U.K.) 


NOW READY.—Vol XXXVI. of Tue ELECTRICIAN," bound in 
strong cloth. Price 17s. 6d., post free 188, 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 5d. 


HERO-WORSHIP. 


Elsewhere in the present issue will be found reviews, from 
various standpoints, of the life's work of the Professor of 
Natural Philosophy in the University of Glasgow, and also a 
brief chronicle of the events which have marked the celebration 
of his professorial jubilee. Here, therefore, we need only put 
forward one or two reflections inspired by the incidents of 
Monday and Tuesday last. The distinguishing note of the 
two days' congratulatory chorus just concluded was deep and 
genuine affection. It was no mere formal tribute that was 
paid to Lord Kervin. Admiration of a life devoted, with 
unsurpassed success, to physical science and its practical 
applications ; pride in the world-famed achievements of a 
fellow townsman, a fellow countryman, a fellow investigator, 
were mingled with and often well-nigh obscured by the deeper 
sentiments generated by the personal magnetism of the man, 
generated by his force of character, by his unconquerable 
humility, by his unaffected simplicity of mind. Moral 
qualities rule the world," as Емеввом has finely said. How 
many of the six hundred who were assembled on Tuesday 
evening in St. Andrew's Hall were capable of appraising at 
their proper worth the multitudinous contributions to pure 
and applied science which had been made during those fifty 
long years from 1846 to 1896 by the guest of the evening? 
And, even had everyone present been equal to the task, and 
fully conscious of how much poorer the civilised world of 
to-day would have been had a WILLIAM THomson never existed, 
we doubt if the gain in accurate appreciation thus accruing 
would have compensated for the absence of that affectionate 
regard which was inspired by considerations of a totally diffe- 
rent order. But if science is to gain that firm hold upon the 
hearts and imaginations of the people, such as was rightfully 
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the reward of the Church in its heroic.days, it must do so 
mainly in virtue of the lovable personality of its leaders. Of one 
thing we may now be assured ; the material triumphs of science, 
magnificent, beneficent as they are, will not suffice ; indeed, 
there is such a complaint as a surfeit of marvels coupled with an 
uneasy sense of irritation arising from frequent vainglorious 
boasting of the many victories gained over the obscurantis!s. 
The mass of mankind, Board Schools, Voluntary Schools, 
Secondary Education, and University Extension notwith- 
standing, is hopelessly dull of mind; prone to believe that 
the cleansing vivifying stream of scientific conquest will con- 
tinue to flow, even though the Republic guillotines its 
chemists; unable to apprehend that the world of the middle 
ages was not exactly a replica of the world of to-day or to 
comprehend that there is a systole-diastole action ever going 
on in the affairs of men which may, unless carefully regulated, 
lead to retrogression as easily as to progression. 


Hence science has need of its heroes, and does well to, 


honour them, and especially so to-day when innumerable 
little ripples of reaction threaten to coalesce into a single 
sweeping wave. The cold dry light of scientific truth is 
found inadequate for the needs of humanity, and in place 
thereof we have now much  pseudo-scientific mystical 
imagining, and a plentiful crop of plausible arguments 
based on deceptive and irrelevant analogies. ‘‘ Doth any 
man doubt," says Bacon, that if there were taken out 
of men’s minds vain opinions, flattering hopes, false valua- 


tions, imaginations as one would, and the like, but it woüld. 


leave the minds of à number of men, poor shrunken things, 
full of melancholy and indisposition and unpleasing to them- 
selves?" This, it would appear, is somewhat the state of 
affairs brought about by the implications of modern science, 
affording a very pretty opportunity for those antipathetic to 
the present search after the foundations of physical truth and 
knowledge to just hint a fault and hesitate dislike," to 
depreciate the value of science and to throw doubts upon the 
desirability of its early inculeation, before the youthful mind 
has been rendered immune by time-honoured, oft tried, 
methods. In its bracing, never-ending struggle against 
forces of this peculiar kind science will derive more strength 
from the simple lives, single minded aims and lofty characters 
of its representative men than from the greatest victories won 
-in fields remote from human sympathy and appreciation. 


THE KELVIN JUBILEE CELEBRATION. 


Of the many happy results that flow from the vigorous 
well-ordered municipal life of a moderately-sized city, not the 
least is the enthusiasm with which its inhabitants do honour 
to its local gods. Had Lord Kelvin lived and laboured for 
half a century in London, his professorial Jubilee would no 
doubt have been duly honoured, and, in the upholsterer's 
sense of the word, in a more splendid style. But in London 
the celebration would have lacked the great feature which 
distinguished the festivities that have just taken place in 
Glasgow. All functions and ceremonies require the play of a 
little thought, of a little imagination, to render up their full 
meaning and significance ; brilliant gatherings, long cere- 
monies, monster banquets are in themselves but symbols, and 
disappointing symbols sometimes. Now in the capital of the 
Empire, except on the most rare occasions, the atmosphere is 
not conducive to idealisation. By no stretch of the liveliest imagi- 
nation can one figure to oneself the denizens of the great жеп” 
participating as a whole even in the spirit much less in the 
body, in a mere University, a mere scientific celebration. But 
in Glasgow the prominent part taken by the Corporation, the 
long articles in the papers—some most ably written, others in 
a light but kindly vein—the stir in and about and far from 


the ceremonial centres, all contributed to foster the idea that 
Glasgow as & whole was energetically bestirring itself to do 
honour to the world-famed, world-beloved Professor of 
Natural Philosophy, and was proud that others sought also 
to do likewise. 

Monday, June 15th, 


The first public event laid down in the programme jointly 
drawn up by the University and the Corporation was a 
conversazione in the Bute Hall on Monday evening. Glasgow 
University is fortunate in many things, and perhaps most of 
all in its magnificent site and building. Squalid, scattered 
buildings, hidden away as if the public were ashamed of them, 
and the objects to which they are devoted, are not calculated 
to foster that feeling of loyalty to one’s alma mater without 
which so much is naught. But the Glasgow University 
buildings are outward and visible manifestations of the honour 
in which learning and research are held, and of the com- 
manding position occupied by them in the minds of the 
dwellers by the Clyde. A conversazione is not, as a rule, an 
altogether satisfactory species of social function; indeed, the 
term would seem to be justifiable only on the lucus a non 
lucendo principle. The gathering at the University, however, 
was exceptional. No fewer than 2,500 persons filed slowly 
into the Bute Hall between half-past eight and 10 o'clock, 
being received at the entrance by the members of the Senate, 
and by the Lord Provost and magistrates, whilst, seated on a 
dais just inside the Hall, Lord and Lady Kelvin greeted 
those personally known to them. The chief attraction of 
the evening was in the library, where a fine array .of 
Kelvin instruments was to be found, and where the officials 
of the Anglo-American Telegraph Company, the Commercial 
Cable Company and-the Eastern Telegraph Company were 
busy sending and receiving congratulatory messages from 
all parts of the globe. The Anglo-American Company 
had arranged with the Post Office for special land-lines 
and, working automatic, sent messages direct to Heart’s 
Content over their 1894 cable at the rate of about 110 letters 
а minute. One of the telegraphic feats of the evening was 
the despatch of a message of some 25 words from the Jubilee 
Committee to Lord Kelvin over a circuit more than 19,000 
miles in length. This message, emanating from Glasgow, 
went direct to Heart’s Content, thence to New York, Chicago, 
San Francisco, Los Angeles, New Orleans, Jacksonville 
(Florida), New York, Heart’s Content, and thence home 
again. The time occupied in sending the original despatch 
was 7imin., Lord Kelvin's reply taking 4min. The Anglo- 
American Company also made a feature of the famous 1858 
first message, which was repeated again and again from 
Valentia; they also exhibited the original mirror instrument 
and key used on the 1865 and 1866 cables. The Eastern 
Telegraph Company's show performance was a 108-word 
message despatch from Santiago (Chili) at 4:37 p.m. and 
received in the Bute Hall at 9:36 p.m., the actual time of 
transit being 16 minutes. This despatch passed over the 
lines of no less than five different companies —the West Coast 
of America Telegraph Company, the Pacific and European 
Telegraph Company,.the Western and Brazilian Tele- 
graph Company, the Brazilian Submarine Telegraph Com- 
pany, the Eastern Telegraph Company. The Commercial 
Cable Company established practically a direct line between 
the Bute Hall and their New York office, thus placing Lord 
Kelvin in touch with a number of scientific Americans gathered 
there at the invitation of Mr. J. W. Mackay. Lord Kelvin’s 


newest recorder was used at the Glasgow end for the occasion 


with conspicuous success. Lord Kelvin spent the greater part 
of the evening in the vicinity of the telegraph instruments 
gleefully sending and receiving despatches. The scene in the 
picturesque Bute Hall and in the Quadrangle was one likely to 
remain long in the minds of those who witnessed it, the pro- 
fusion of quaint academic costumes giving the gathering a 
colour and a variety not often seen in these prosaic days. 


Tuesday, June 16th. 


On Tuesday morning the presentation of addresses by the 
delegates from English and foreign universities and scientific 
societies took place in the Bute Hall. The doors were opened at 
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half-past nine, and a little before ten the long procession of dele- 
gates filed in, their robes presenting a wealth of colour which 
effectually lightened up the somewhat sombreinterior of the hall. 
Exactly at ten o’clock the Senate, headed by Lord Kelvin,entered ; 
the whole audience rising and cheering vociferously. Then began 
the great function of this historic Jubilee celebration. First of all 
a letter of congratulation from the Prince of Wales was read 
out, and then for more than one hour the delegates advanced 
in succession and presented their me:sages of goodwill. The 
majority of the delegates merely advanced to the dais, more or 
less gracefully bowed, handed Lord Kelvin the documents 
entrusted to them and precipitately retired. Неге and there, 
however, a delegate was found sufficiently courageous to depart 
from this self-denying ordinance, and the impressive ceremony 
was thus redeemed from the slight suspicion of monotony which 
might otherwise have existed. Undoubtedly the most marked 
departure from uniformity was that made by Dr. John Hopkinson, 
who, as represénting the Institution of Electrical Engineers, 
delivered a well-worded address in a most happy manner, pre- 
facing it by a few well-chosen phrases. ‘The Institution 
of Electrical Engineers,“ said Dr. Hopkinson, acknowledged 
Lord Kelvin in a very literal sence as the father of their pro- 
fession. Lord Kelvin had done more, much more, than any 
other man in this or any land to place that profession in the 
honourable position it now occupied. The Institution had 
deputed him to present their address as a token of hearty love 
and esteem from his children " :— 

We, the President, Council and members of the Institution of Electrical 

Engineers, desire hereby to offer to your Lordship our sincere and hearty 
congratulations on the occasion of the jubilee of your Professorship of 
Natural Science in the University of Glasgow. It will ever be a source of 
pride and satisfaction to this Institution that one who occupies so pre- 
eminent a position in the scientific world should have been its first 
President in 1889, besides having been an original member and President 
in 1874 of the same Association when it existed under the name of the 
Society of Telegraph Engineers. Not only have you contributed more 
than any other living man to our knowledge of the laws of Nature, but 
you have found time to perfect practical applications of science wherefrom 
every branch of the electrical engineering profession has derived special 
benefit. We desire, in conclusion, to express our fervent wish that you 
may continue for many years to enjoy the blessings of good health, and 
that science may still further benefit by your labours.—JOHN HorkKINSON 
(President), Е. Н. Wena (Secretary). 
How well the assembled delegates represented the science 
of the world would be best gauged by a perusal of the 
illustrious names which figured in the long list of repre- 
sentatives; a brief enumeration of some of the names 
known more particularly to readers of The Flectrician will, 
however, suffice :—— | 

M. Lippmann (University of Frauce), M. Henri Moissan (Univeraity of 
France), M. Picard (University of France), M. Mascart (College de 
France), who presented the Arago Medal of the Académie de; 
Sciences to Lord Kelvin, M. Violle (Ecole Normale Supériéure), 
Prof. Heinrich du Bois (University of Berlin), Prof. Quincke (Uni- 
versity of Heidelberg), Prof. Woldemar Voigt (Royal Society of Science, 
Göttingen), Mr. T. C. Martin (National Electric Light Association, U.S.A.), 
Sir George G. Stokes and Prof. J. J. Thomson (Cambridge), Prof. Carey 
Foster and Sir Henry E. Roscoe (London), Prof. Oliver J. Lodge (Victoria 
University), Prof. Burdon Sanderson (Oxford), Prof. Andrew Gray 
and Principal J Viriamu Jones (University of Wales), Prof. Stroud (York- 
shire College), Prof. W. G. Adams (King's College), Prof. Ramsay 
(University College), Prof. Osborne Reynolds (Owen; College’, Sir 
Frederick Abel (Society of Arts), Mr. A. A. Common Royal Astronomical 
Society), Prof. A. W. Rücker (British Association), Prof. John M. Thomson 
(Chemical Society), Sir Benjamin Baker (Institution of Civil Eugineers), 
Dr. John Hopkinson (Institution of Electrical Engine2rs), Major P. A. 
MacMahon (Mathematical Society), Captain W. de W. Abney (Physical 
Society), Sir Joseph Lister (Royal Society). Prof. Schuster (Manchester 
Literary and Philosophical Society), Prof. Silvanus Thompson (Finsbury 
Technical College) and Mr. Н. A. C. Saunders (Eastern, Brazilian Sub- 
marine, and allied cable companies). Amongst those who were present, 
and assisted in the Jubilee proceedings, we may mention Prof, Cleveland 
Abbe (Weather Bureau, Washington), Prof. Roberts-Austen, Prof. Ayrton, 
Prof. G. H. Darwin, Prof. James Dewar, Prof. J. A. Ewing, Lord Rayleigh, 
Prof. G. F. Fitzgerald, Dr. Gladstone, Prof. Alex. D. W. Kennedy, Prof. 
Perry, Mr. W. H. Preece, and Prof. W. A. Tilden. 

The presentation of the addresses having been brought to 
& close, Prof. Moody Stuart next, amid prolonged applause, 
presented Lord Kelvin for the degree of Doctor of Laws. 
The ceremony of capping was performed by Prof. Gairdner, 
amidst а renewed outburst of cheering. Lord Kelvin then took 
the chair as senior professor in the University, and proceedeil 
to confer honorary dezrees on Prof. Cleveland Abbe, Prof. 
Christian Christiansen (Copenhagen), Prof. Per Theodor 
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Cleve (of Upsala), His Excellency Gen. Annibale Ferrero, 
Ambassador to this country from His Majesty the King of 
Italy, Prof. Izidor Fröhlich (of the University of Duda Pesth), 
M. Lippmann (of the Sorbonne), Prof. Archibald Liversidge 
(of the University of Sydney, New South Wales), M. Mascart, 
M. Henri Moissan, Prof. Simon Newcomb (of Johns Hopkins 
University, Baltimore), Prof. Nikolai Aleksejevich Oumou, 
M. Pieard, Prof. Georg Quincke, and Prof. Woldemar Voigt. 

The long ceremony was then concluded by an affecting 
address from Lord Kelvin, listened to with breathless atten- 
tion by the immense audience :— 


The University of Glasgow is honoured by the presence to-day of many 
distinguished visitors from foreign countries, from America, from India, 
from Australia, and from all parts of the United Kingdom. Names of meu 
renowned for their scientific work in distant countries have been aded to 
our list of honorary graduates, That I have had the hon ur of conferring 
these degrees iu the name of the University is a subject of keenest regret 
to all here present, because it is due to the absence of Principal Caird 
on account of illness We hope that the beginning of next session 
will see him at home in the University with thoroughly recovered health. 
In his absence the duty of conferring degrees has fallen, according to 
university law, on me as senior professor present. Т am also one of the 
recipients of the degree, and, in the name of all who have to-day beeu 
created Doctora of Laws of the University of Glasgow, I thank the Senate 
for the honour which we have thus received on the occasion of the jubilee 
of my professorship. For myself, I can find no words to express my 
feelings on this occasion. My 50 heppy years of life and work as Professor 
of Natural Philosophy here, among my students aud my colleagues of the 
University and my many kind friends in the great city of Glasgow, call 
for gratitude ; I cannot think of them without heartfelt gratitude. But 
now you heap coals of fire on my head. You reward me for having enjoyed 
for 50 years the privilege of spending my time on the work most congenial 
to me and in the happiest of surroundings. You could not do more for 
me if I had spent my life in hardships and dangers, fighting for my country, 
or struggling to do good among the masses of our population, or working 
for the benefit of the people in public duty voluntarily accepted. I have 
had the honour to receive here to-day a gracious message from His Royal 
Highness the Prince of Wales and addresses from sister universities in all 
parts of the world ; from learned societies, academies, associations, and 
institutions for the advancement of pure and applied science ; from muni- 
cipal corporations and other public bodies: from submarine telegraph 
companies, and from their officers, my old comrades in their work ; 
from students, professors, and scientific workera of Eogland, Scotland, and 
Ireland and other countries, including my revered and loved St. Peter's 
College, Cambridge, and my twenty Baltimore coefficients of 1884. 
The term coefficients is abused by mathematicians. They use it for one of 
the two factors of the reault. To me the professor and his class of students 
are coefficients, fellow-workers, each contributing to whatever can possibly 
be done by their daily meetings together. dislike the term lecturer 
applied here. I prefer the French expression — conference." І feel that 
every meeting of a professor with his students is rather a conference than 
а pumping in of doctrine from the professor, perhaps ill- understood 
and not well received by his students. The Scottish universities have 
enabled us to carry out this French idea of conference. I think in 
every one of his classes the professor is accustomed to speak to 
his student sometimes in the form of vird voce examination, and 
oftener, I hope, in the manner of intérchange of thoughts, the professor 
discovering whether or not the student is following his lecture, and the 
student pointing out his own view on the subject, and helping the pro- 
fessor through his treatment of the subject. I have had addresses also 
from my old Japanese students of Glasgow University, now professors in 
the University of Tokyo, or occupying posts in the Civil Service and Engi- 
neering Service of Japan. I wish particularly to thank my Baltimore 
coefficients for their address. They have been useful to myself in my own 
keen endeavour —unsuccessful, I must say —nevertheless keen to find out 
soinething about—to know something about—light and ether and crystals. 
The addresses which I have received to-day contain liberal and friendly 
appreciation of all my published mathematical and physical Papers, 
beginning in 1840, and ending —not yet, I hope. The small proportion of 
that long series of writings which has led to some definite advancement of 
science із amply credited for its results. The larger part, for which so much 
cannot be said, is treated with unfailing aud sympathetic kindness as a 
record of persevering endeavour to see baluw the surface of matter. It has 
been carried on in the faith that the time is to come when much that is now 
dark iu physical science shall be seen bright and clear, if not by ouraelves, 
by our successors in the work. I am much gratified by the generous man- 
ner ia which these addresses have referred to the practical applications of 
sciencein my work forsubinariue telegraphy; my contributionstotheadvance- 
ment of theoretical and practical knowledge of the tides ; my improveinentsin 
the oldest and next oldest of scientific aids to navigation, thesoundiug plum- 
met. and the mariner's compass, and my electric measuring instruments for 
scientific laboratories, for the observation of atmospheric electricity and 
for electrical engineering. I now ask the distinguished meu who hava 
honoured me by presenting to me these addresses to accept for themselves 
personally, and for the societies represented by them, my warmest thanks 
for the great treasure which I have thus received-- good-will, kindness, 
friendship, sympathy, encouragement for more work—a treasure of which 
no words can adequately describe the value. I thank all present in this 
great assembly for their kindness, which touches me deeply, and F thank 
the city and University of Glasgow for the crowning honour of my life 
Which they have conferred on me by ћо шр a commemoration of the 
jubilee of my professorship. 
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On Tuesday evening the jubilee festivities terminated with a 
banquet in the St. Andrew’s Hall." Some 600 were present, 
the Lord Provost presided, and the entertainment was marked, 
as indeed were all the functions connected with this memorable 
celebration, by the excellence of the arrangements. Before 
commencing the toast list the Lord Provost read a thoughtful 
telegram from the Queen, which was received with enthusiastic 
applause. Of the many speeches to which the audience were 
treated we will content ourselves with one only, the speech of 
the evening in every sense of the term; every word was heard 
all over the huge hall, and every allusion, pathetic or humorous, 
was instantly appreciated. When the Lord Provost proposed 
the toast of Lord Kelvin the whole gathering rose to their feet, 
cheering as only Englishmen know how, waving their hand- 
kerchiefs and clapping their hands, almost drowning the loud 
strains of the organ; a demonstration of love, veneration and 
enthusiasm which was repeated when Lord Kelvin brought 
his much too brief reply to a close: 

My Lord Provost, your Excellency, my Lords, and gentlemen ,— First of 
all, I desire to expreas the deep and heartfelt gratitude with which I have 
heard the most kind and gracious message from Her Majesty the Queen, 
which has been read to us by the Lord Provost, But I cannot find words 
for thanks. І can only, on the part of Lady Kelvin and myself, tender an 
expression of our loving loyalty to the Queen. My Lord Provost, my 
Lords, and gentlemen, I thank you with my whole hesrt for your kindness 
to me this evening. You have come here to commemorate the jubilee of 
my University Professorship, and I am deeply sensible of the warm 
sympathy with which you have received the kind expreasions of the Lord 
Provost regarding myself in his review of my 50 years’ service, and his 
most friendly appreciation of the practical results which have come from my 
scientific work. I might perhaps rightly feel pride in knowing that the 
University and City of Glasgow have joined in conferring on me the great 
honour of holding this jubilee, and that so many friends and so 
many distinguished men, friends and comrades — day-labourers in 
ecience,—have come from near and far to assist in its celebration, 
and that congratulations and good wishes have poured in on me 
by letter and telegram from all parts of the world. I do feel pro- 
foundly grateful. But when I think how infinitely little is all that I have 
done I cannot feel pride; I only see the great kindness of my scientific 
comrades, and of all my friends, in crediting me for во much. One word 
characterises the most strenuous of the efforts for the advancement of 
science that I have made perseveringly during 55 years; that word is 
failure. I know no more of electric and magnetic force or of the relation 
between ether, electricity, and ponderable matter, or of chemical affinity, 
than I knew and tried to teach to my students of natural philosophy 50 
years ago in my firat session as professor. Something of sadness must 
come of failure; but in the pursuit of scienc3, inborn necessity to 
make the effort brings with it much of the certaminis gaudia, and 
saves the naturalist from being wholly miserable, perhaps even 
allows him to be fairly happy, in his daily work. And what splendid 
compensations for philo:ophical failures we have had in the admirable 
discoveries by observation and experiment on the properties of matter, and 
in the exquisitely beneficent applications of science to the use of inan- 
kind with which these 50 years have so abounded! You, my Lord 
Provost, have remarked that I have had the good fortune to remain 
for 50 years in one post. I cordially reply that for me they have 
been happy years. I cannot forget that the happiness of Glasgow 
University, both for students and professors, is largely due to the 
friendly and genial city of Glasgow in the midst of which it lives. To 
live among friends is the primary essential of happiness; and that, my 
memory tells me, we inhabitants of the University have enjoyed since I first 
came to live in it in 1832, 64 years ago! And when friendly neighbours 
confer material benefits, such as the citizens of Glasgow have conferred on 
their University in so largely helping to give it its present beautiful site 
and buildings, the debt of happiness due to them is notably increased. I 
do not forget the charms of the old college in the High Street and Vennel, 
not very far from the comforts of the Saltmarket. Indeed, I remember 
well when, in 1839, the old Natural Philosophy class-room and apparatus- 
room (no physical laboratory then) was almost an earthly paradise to my 
youthful mind. And the old College Green, with the ideal memories of 
Osbaldiston and Rashleigh, and their duel, created for it by Sir Walter 
Scott, was attractive and refreshing to the end. But density of smoke and 
of crowded population in the adjoining lanes increased, and pleasantness, 
healthiness, and convenience of the old college, both for students aud pro- 
fessor, diminished уезг by year. If, my Lord Provost, your predecessors of 
the Town Council, and the citizens of Glasgow, and well wishers to the 
city and its University all over the world, and the (rovernment, and the 
great railway company that has taken the old college, had left us undis- 
turbed on our ancient site, and had not given us our new college in return 
fora passenger and goods station, I do not believe that attractions else- 
where would have taken me away from the old college ; but I do say that 
the 50 years of professorship wuich I have enjoyed would have been less 
bright and happy, and I believe also less effective in respect to scieatific 
work, than they have been with the great advantages with which the 
University of Glasgow has been endowed since its migration from the 
High Street. My Lord Provost, I ask you to communicate? to your col- 
leagues of the Town Council my warmest thanks for their great kindness 
to me in joining to celebrate this jubilee. Your Excellency, my Lords, and 
gentlemen, I thank you all for the kind manner in which you have received 
the toast of my health proposed by the Lord Provost, aud for your presence 
this evening to express your good wishes for myself. 


And with these words this inadequate chronicle must end. 
It was a jubilee-unique in character, and worthy of one who 
has not been content to spend his life ** beholding the bright 
countenance of truth in the quiet and still air of delightful 
studies, but has come down boldly into the dusty arena 
where in these days can the immortal garland " alone be 
fairly won. 


THE LANGDON DAVIES ALTERNATE-CURRENT 
MOTOR. 


The importance of a self-starting sinple-phase alternate- 
current motor has been appreciated far aud wide, and many 
have been the attempts to design a successful nrachine. 
Hitherto, however, the efficiency has been low even at full 
load, the power factor small, causing an excessive idle current, 
and the starting torque insignificant. Also the means of obtain- 
ing the split current have not always been very practical. 

Mr. Langdon Davies has materially advanced the design of 
this class of motor, although he does not appear to have over- 
come the difficulty of a low-power factor, ride Prof. Silvanus 
P. Thompson's tests, which areappended. The improvements, 
however, are sufficiently marked in respect of starting torque 
and efficiency to make the motor eminently suitable for many 
purposes in which the idle current is not a serious objection. 

The improvements invented and patented by Mr. Langdon 
Davies are covered by patents No. 19,364, 1894, and No. 
18,870, 1895. The first refers chiefly to a method by which 
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а single-phase alternate current may be made to produce a 
rotary field suitable for a self-starting alternate-current motor 
and also suitable for a transformer the function of which is to 
transform a single-phase current into two approximately equal 
currents differing from one another in phase. In the second 
specification means are detailed by which the greatest possible 
starting moment may be attained in a motor and the greatest 
possible efficiency in a transformer by maintaining the rotat- 
ing magnetic field at constant strength and causing it to 
revolve as nearly as possible uniformly. 

The improvements embodied consist mainly in the following 
modifications of existing designs. In the first place, Mr. 
Langdon Davies has demonstrated the general law that when 
the axes of two simple harmonic fields are inclined to one 
another at an angle which is the supplement of the phase angle 
between the two respective fields, they produce a constant and 
uniformly rotating resultant field. In a two-phase motor, for 
example, the two sets of coils are placed at right angles to 
each, and the two currents are in quadrature, i.e., at 180deg. 
—90deg. It is well known that under these conditions the 
resulting magnetic field is practically uniform, both as regards 
intensity and rate of rotation. It is not practicable at present 
to split a single-phase alternate current into two branches with 
а phase difference of 90deg., although it is comparatively easy 
to accomplish a phase difference of 45deg. Now if such a split 
current be supplied to two sets of coils wound at right angles 
to each other, the resultant rotating field will not be uniform. 
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This is shown in Fig. 14, in which AA’ and BB’ are the two 
axes of the coils, and the lines OF, OE, OJ, OK, OH, OD, 
&., show the magnitude and direction of the resultant field 
at intervals of th of a period. Examining the ellipse 
"which bounds the line representing the intensity of the 
resultant field, it is seen that the strength varies, and that the 
angular advance is not uniform. 

In Fig In is shown the improved method of arranging the 
coils in the Langdon Davies motor. "The two axes of the field 
windings are inclined to each other at an angle of 180deg. 
— 45deg , that is, the supplement of the phase angle between 
the component fields (taken as before at 45deg.). Following out 
the construction it will be seen that the curve joining the lines 
OE, OJ, OK, &c., is a circle. The resultant magnetic field is 
therefore of constant magnitude, and moreover it has a con- 
stant angular advance. 
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In the second place, Mr. Langdon Davies has ſound that it 
is impossible to distribute the magnetic field in an alternate- 
current motor as usually constructed with squirrel-cage 
armature and small air-gap. This is shown in Fig. 1. which 
indicates the results obtained from tests made with iron 
filings. In fact, without going into figures, it is clear that, 
with a single coil of wire wound across a diameter, there will 
be а constant magnetomotive force acting in the central 
space, and the reluctance will be greatest in the centre and 
least at the edges. It follows, therefore, that the magnetic 
field will be densest at the edges, z.c., near to the winding 
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Fid. 1. 
holes in the iron cores. Also, when two such fields are com- 
bined, as in Fig. 2, the resultant field cannot be uniform, no 
matter how the two coils be set or how the phases be 
arranged. In the improved motor the windings are distri- 
buted so as to compensate for the varying reluctances of the 
central space. For example, in Fig. 9, which shows the 
method of winding for a two-pole machine, a portion only of 
the winding is threaded through the holes A B, whilst another 
portion is threaded through C D, another through E Е, &c. 
The several windings vary the magnetomotive force in propor- 
tion to the reluctance. The dotted lines show the directions 
taken by the windings in passing from hole to hole. 


The number of the sections into which the winding is 
divided varies in accordance with the size of the motor. 
Three divisions are sufficient for the smallest class of two- 
pole motors, four or more sections for larger two-pole motors. 
The split current with a phase difference of 45deg. between 
the two branches is obtained in the smaller motors by placing 
& non-inductive resistance in series with one of them and 
making the ampere-turns in each the same. 

The method by which the windings are designed for various 
phase differences depends upon the following conditions, which 
have been determined by Mr. Langdon Davies. They find 
that when a set of coils are wound upon the same or similar 
cores, so as to have equal ampere-turns at the same 
impressed volts, that— 

1. The turns in the several coils are equal to the sine of the 
angle through which the current in each coil lags, multiplied 
by a constant; thus, if T=the number of turns in a coil, 
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the current in which lags through any angle ., then T 
= а sin $, where а is a figure which remains constant for 
all the coils. 

2. The resistance of each coil is equal to the sine of the angle 
of lag, multiplied by the cosine of the same angle, multiplied 
by E, multiplied by the constant a, and divided by the 
ampere turns, that is to say— 

s RE 3 Ф 

where Е = the volts, and = = the ampere-turns. 


8. The current which will flow in the coils is equal to the 
ampere-turns divided by the sine of the angle of lag, multi- 
plied by the constant, that is to say— | 

a sin ф 
where C= current in amperes. 

The rule by which the turns in the several sections are pro- 
portioned is the following :— 

Draw a figure, such as Fig. 84, in which the points A, В, C, 
D, E, F, G, H, on the circumference of a circle, correspond to 
the equally-spaced holes similarly lettered in Fig. 8. 
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Bisect the intervals between the holes in points 1, 2, 8, 4, | number of turns in each section, and to vary 


and 5, marked on the circle. 

From the neutral point 1 draw a radius, and from the 
point 5 at the centre of the polar surface draw another radius; 
they meet at the centre O in a right angle. 

Draw a line 2, 6, so that the angles at 6 are right angles. 

Draw right angles 6, 2, 7—2, 7, 8—7, 8, 8—8, 8, 4—and 
8, 4, 9. 

Then the lengths of the lines 2, 6—8, 7—4, 8, and 5,9 
represent and are proportional to the numbers of turns which 
should be wound through the holes А В, C D, E F, and GH 
respectively. 


- 
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Thus, for example, if the winding through A B is 19 turns, 
ihen the winding through C D will be 16 turns, through E F 
will be 10 turns, and through G H will be 5 turns, these being 
the nearest whole numbers. The advantages of fractional 
parts are given to the winding G H. 

The calculation is similar when the number of sections is 
less or greater than four. 

The rule given above is readily deduced from the fact that 
the reluctance of two paths represented in Fig. 5 by lines 
y and z varies approximately as the sines of the angles Y and 
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Z. It is therefore necessary to apply a proportionately greater 
magnetomotive force about z than about y. 

It will be observed that neutral intervals occur between the 
upper and the lowér windings; it is expedient to provide in 
this manner for neutral areas between the polar surfaces. 

When the total number of turns to be wound on is but 
small, sufficient accuracy cannot. be obtained with equally- 
spaced holes, and it is then preferable іо wind an equal 
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the distances 

between the holes. | 
Such a field magnet may be set out in the manner shown 
in Fig. 6, the diameter of the armature space coinciding with 


O 
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the axis of the field is divided into twice as many parts as 
there are coils to be wound (in this case 16). At right angles 

to the axis of the field are drawn parallel lines through the 
points 2, 4—6, 8, 10, 12, 14, 16, cutting the diameter of the 
armature space. Through the points where these lines cut the 


FIG. 6. 


diameter are drawn radii, and the holes for winding are 
punched upon these radii; as shown, these holes are bisected 
by the radii. 

In a similar manner a cylindrical magnet core can be 
wound so as to obtain four or more poles. Fig. 7 shows a 
cylinder prepared to receive a four-pole winding. 


In the case of a four-pole magnet, when the holes are equally 
spaced and the number of turns on the coils differs from one 
another as in Fig. 3, a diagram such as Fig. 7a has to 
be drawn to determine the proportions to be given to the 


several sections of the windings. 


It i$ very similar to Fig. 8a, but the radii 5—0 and 0—1, meet 
in an angle of 45deg.; in other respects the description of 
Fig. 8a applies. 


E 
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So far the particulars apply to windings for obtaining one | distance from the holes represented by the full lines. The 
uniform field. To yield a uniform rotating field a second | phase difference between the currents in the coils is in {this 


m | ' case assumed to be 90deg. It is obviously impracticable 
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winding is required separated from the first winding by an 
angular distance dependent on the difference of phase in the 
two windings, as already explained. The second winding can 


to punch the double set of holes as they occur in this diagram. 
Fig. 9 shows the arrangement of holes suitable to receive two 
windings, the one over the other and at right angles. 
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be applied over the first, using the same holes or some of them The dotted lines crossing the central space represent 
to accommodate both the windings. Thus in Fig. 8 the full | diagrammatically one pair of windings, and the dotted lines 
lines show a cylinder set out with holes for winding, as in | outside the central space represent the other pair of windings. 
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Fig. 6, except that in this case the windings are to be each in Fig. 10 ‘shows the arrangement which is suitable [for a 


five sections. dones | motor in which the difference of phase in the two component 
The {dotted lines show where the holes repeat at 90deg. fields is 45deg., and infwhich the current in the two coils is 
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derived from the same source, the coils being adjusted to | 
. Raffard brake adapted to absorb several horse-power. 


equal ampere-turns in the manner already described. 


The power given out by the motor was measured by 3 


igs. 11, 12 and 18 show the squirrel-cage rotor which is friction at the bearings of this brake was found to be rather 
itable for use with field magnets such as herein described; unduly large owing to the worn state of the bushes; and a 
it consists of a series of iron discs threaded upon a shaft, A, preliminary trial showed that no less than 148 watts, or about 


and clamped fast between screw nuts, B. A feather, C, 


prevents 


one-fifth horse-power, was absorbed thereby when the motor 
e discs from turning on the shaft. A series of was running idle at a speed of 2,865 revolutions per minute, 
rods, D, are passed through the discs, and at their, The power measurements made on the brake had therefore 


copper 
endo are fixed into massive copper rings, E. Saw cuts are to be increased by crediting to them a corresponding allowance 


made in the edges of the discs parallel to the axis, and pene- 
trating into the holes which receive the copper rods. These 


slits are seen in Fig. 18. The thick black lines in Fig. 11 
running light was only 16 revolutions out of 2,568, and аё 


indicate insulating material. 


Fig. 14, which is taken from a photo, shows the general | two-thirds load it was only 5 
was excellent, better indeed than that obtainable with a 


appearance and construction of the Langdon Davies motor. 


in lieu of any more direct measurements of the total output 
of power. 


It will be seen that the slip of the field when the motor was | 


per cent. The efficiency 
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Prot. Silvanus P. Thompson has reported favourably on these 
motors. Hesays, ‘‘They attain advantages hitherto only fully 
ised by the two-phase and three-phase systems of currents.“ 
Two motors were tested by the Professor, a four-pole machine 
weighing 125lbs. and giving i в.н.р. at from 2,550 to 2,250 
revolutions per minute, and a smaller two-pole machine giving 
B.H.P. at about 4,500 revolutions per minute. . The tabu- 
ted figures of the first test are as follows: 


B. B. Power + T'rquel 


continuous-current motor of the same dimensions. The 
starting torque, although not so large as that obtainable 
with continuous currents, was sufficient for most purposes. 
A test made on a motor of the same size and type as that 
tested by Prof. Thompson gave results shown in the curve in 
Fig. 165. 

The power factor, which has already been mentioned as the 
weak point of this otherwise excellent motor, varied from 0:19 


: Amp. Appar'nt Watt | True | True |p | Effi 
Brake load. Speed Power correction. (pound Volts. | Amp.] read- wer. meter power power Hr ciency Remarks. 
a H.P. H.P. feet. ) i (Watte.) r'ading Watts |E.H.P. aes УА | 
Brake unconnected ......... 2552| ... " 8190 | 40 1610 021 |019 | ... | Speed of field, 2568. 
Friction of brake bearing ſ 2,59 а | 9245 | 675. 271:7|036 |029 |... . Slip at zero load 
and coupling only ...... 2,561 - ) 9513 675 271'7 1056 |028 | .. 12 рег cent. 
8 2,540 | 0°246 0394 0 508 | 99°75 9480 | 10:0 | 402°5 |054 | 0°42 | 750 eae 
Pounds... ...... 2,500 0241 0:389 98°75 9100 | 95 |2824|051 | 842 | 763 
2,450 | 0-555 0505 0762 1009 1,0500 | 100 1402:5|0:54 | 039 | 951 idet 
Three pounds ............... 2,330 | 0:358 0:486 .. 11005 9826 | 9:5 382-4 |0:512 | 038 | 91:5 " 
; 587 1:016 | ‘98 ,149* 5 106 ; 94: Speedof field 2,409 ali 
Four pounds... . .... . ...... 2,980 | 0:241 0:589 M 11650 | 12:5 | 5051 |0:674 | 0-43 | 943 pres x about 547 
ee en 2,310 | 0'558 0706 |1270 1,1910 | 155 | 543-4 | 0°728 | 045 | 96:9 || Considerablevibra- 
o 2,515 | 0:559 07707 n 12070 | 14:0 | 565:5 |0755 | 046 | 93:6 tion of brake. 
— ,287 | 0'665 0811 |1524 14140 | 155 |6238 |0836 | 0-44 | 95:9 " 
DO rns a miei 2,280 | 0:662 0:810 = 14100 | 15°5 | 623-8 | 0°836 | 044 | 959 
2,258 ozo 5555 1:651 1,6860 110 6842 0°917 | 0-44 | 93-4 
: . . d 1,5680 | 170 |6842 |0917 | 043 | 929 
Six and a-half pounds. . 2,958 ст, 085 77 15380 | 180 | 7245 |0971 | 047 | 882 
2,252 0:707 0:855 1,5950 | 175 | 70&:4|0:944 | 046 905 I 
Seven pounds ............... sd | js. wea | iss n eme ** Motor pulled up. 
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to 0°47 at about full load. We are sorry to find no comment 
on this in the report. 

Mr. Langdon Davies informs us that the power factor is 
affected considerably by apparently small details. For example, 


windings. These facts being duly appreciated it is evident 
that much better results are possible. In a recent motor, 
designed to test this point, Mr. Davies has obtained a power 
factor of 0°715 for an output of 0:628 в.н.р. 


f Torque in pounds feet. 


The idle currents 
the width of the slots in the stators and rotors, and the width | would not be serious in such a small motor. о» 


of the air gap require to be made exactly to the calculated T 
dimensions. This is illustrated in Fig. 16, the curves in which 
show the variations of power factors in machines of the same | Ж 
ТЕТ (May [18) 
No. HO 
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size and made to the same drawings without paying sufficient 70 
(June 
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attention to the exact dimensions of the slots and gaps. | It is clear that before alternate-current motors can be used 
The power factor is also affected by the number of bars in | largely on central-station supply mains, the power factor will 
ihe rotor and by the number of sections per pole in the stator | have to be improved. 


— — 


HARTLEPOOLS ELECTRIC TRAMWAYS. 


The electrical equipment of this line has been carried out by 1891, when, falling into a derelict condition, it was closed. 
the Electric Construction Company, on behalf of the General | The rights were acquired early in 1895 by the General Electric 


View of Generating Station. 


Electric Tramways Company. The inspection on behalf of the | Tramways Company for the purpose of equipment on the over- 
Board of Trade was made by Major Cardew and Colonel Yorke | head system. 

on May 14th, when the general arrangements were approved, The total length of the line which joins the two Hartlepools 
and the line was opened for public service on Мау 19th. The | ів 23 miles. The entire roadway has been repaired by lifting 


original line was laid in 1884, and was worked by steam until | the rails, rebedding them on concrete, and relaying the pave- 
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ment. There is a single track with 16 turnouts. It follows 


the centre of the roadway, and is laid with 651. girder rails. 
The gauge is 3ft. 6in., and the maximum gradient is 1 in 40, 
The generating 


the minimum radius of curve being 4Oft. 
station is almost equidistant from the ends. 


there are two—are directly coupled to the engines. 


Their 
normal output is 120 amperes, at 500 volts, but they are 
designed to carry 50 per cent. momentary excess current, and 
are therefore capable of checking the speed of the engine. 
They have independent bed-plates and two bearings,“and‘the 


View of Switchboard. 


The boilers are in duplicate, of the Galloway type, manu- 
factured by Messrs. Galloway, of Manchester. They are 20ft. 
long and 6ft. in diameter, are capable of evaporating 3,4001. 
of water per hour, and work at 14010. pressure. The boiler 
mountings are of the usual Galloway pattern. The boilers are 


shafts are coupled by bolts bushed with hard india-rubber 
enclosed in brass tubes to deaden concussions transmitted from 
the engine. The dynamos being of the over type, the engines 
have been considerably elevated in order to bring the bearings 
into line, and for this purpose the floor at the end of the room 
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Motor Truck. 


fed by an electrically driven three-throw feed pump, Gin. stroke, 
2in. diameter, which, at 65 revolutions per minute, is capable of 
delivering 700 gallons of water per hour. The feed water is 
heated by a Berryman feed heater. The motive power consists 
of two GGS non-condensing Willans engines of 100 indicated 
horse-power, running at 450 revolutions per minute and pro- 
vided with an automatic cut-off. The dynamos—of which 
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where the engines stand is raised 3ft. 3in. above the ground 
level. The armatures. are wound on the Eickemeyer system, 
and the magnets are compounded. Copper brushes are used. 
The commercial efficiency of the dynamos is 93 per cent., and 
the efficiency of the combined set about 84 per cent. One 
engine and dynamo suffice for the service of four cars, the 
second set being in reserve. Provision is made for a third set 
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should & heavier service be demanded. Each set is equipped 
with а heavy flywheel of the same weight as is usual with 
direct-coupled GGS Willans engines. 

An interesting feature in the general arrangement is the 
provision? of an auxiliary plant, consisting of a secondary 


is possible to run late or early cars when the engines are not at 
work. 'The dynamotor is of the improved type now being 
constructed by the Electric Construction Company, with a 


double-wound armature for 500 volts, 30 amperes, and 135 
volts, 85 amperes. 


The efficiency of conversion is 85 per cent. 


Side View of Car with Dickinson Trolley. 


batteryfand dynamotor driven from the generating dynamos. 
The cells are charged simultaneously with the working of the 
line whilst the load is light, but at moments of excessive 
demand they supplement the current supplied to the cars by 
the generating dynamos, and thus render the load less variable 


It runs at 800 revolutions. 
53 E. P. S. 31 К cells. 
The switchboard stands in the engine room, and is pro- 
vided with single-pole automatic cut-out switches for each 
circuit, and also with single-pole throw-over switches for each 


The secondary battery consists of 


. 
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View of Motor, Gearing and Casing. 


and increase the working capacity of the system. The arrange- 
ment also serves at 100 volts for driving the feed pump, light- 
ing the station, and moving the cars in the car barn ; and as 
the current from the accumulators. is available at all hours, it 


dynamo, thus serving to connect them with either of the two 
circuits into which the line is divided. Ор the other pole are 
placed fuses enclosed in glass tubes, with spring connections, 
enabling them to be instantaneously replaced. Dead-beat 
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Weston ammeters are used on the line circuits, and E. C. C.“ 
ammeters on the dynamos. The voltmeters are Kelvin electro- 
Static, and suitable switches are provided for the transformers, 
lighting circuits, &c., the dynamos being provided with regu- 
lating resistances. Across the terminals of the automatic cut- 
outs are placed resistances to carry 60 amperes. These, when 
through excess of current the switches open, still permit half 
the normal current to pass into the line, racing of the engines 
and dislocation of the traffic due to complete cessation of cur- 
rent from transient causes being thus avoided:. The sparking 
‘across the switehes is, moreover, greatly reduced, and the 
attendants can with impunity close them to ascertain whether 
‘working can be continued, or whether permanent short circuit 
exists. | 

The general arrangement is the same as on the South 
Staffordshire Tramways, being the side pole system as originally 


designed by Mr. A. Dickinson. No attempt at ornamentation 


has been made in the poles, but owing to their position at the 
‘side of the road, and the entire absence of span wires, they are 
wholly free from any unsightliness. 

The advantageous position of the station, and the moderate 
length of the line and service, render feeders unnecessary, two 
trolley wires of No. 0 B.W.G. sufficing to carry the current. 


— — —— — —— —— 


End View of Car. 


‘One of these wires takes the up, and the other the down 


service, and they are cross-connected at two points, so as to 


supplement one another. One circuit takes the line on the 


side of Hartlepool, and the other on the side of West Hartle- 
pool, sectional insulators being placed half way in either 
direction, so that in the event of an accident happening to one 
of the trolley wires, pressure can still be maintained on the 


-other. Two wires also do away with the necessity of any 


‘turn-out switches, and simplify the working. The poles are 
placed on the kerb, 120ft. apart on the straight part of the 
line, but somewhat nearer on the curves. To keep the trolley 
wire as nearly as possible at a uniform distance from the 
centre of the track, the length of the arms varies from 4ft. 
to 12ft. The height of the trolley wire above the line is 21ft., 
except at two points where bridges on the North-Eastern Rail- 
way cross the road, necessitating a reduction to 16ft. It might 
‘be thought that the depression of the trolley poles here 
required would cause trouble in working, but such. has not 
proved to be the case. The insulators are of the Etna 
type, the wires being clipped in long ears without soldering. 
The poles were supplied by Messrs. J. Russell and Sons, of 


Wednesbury, and are taper steel tubes 29ft. long, 6in. diameter 
at the ground level, and 2}in. diameter at the arms. At the 
curves 7in. poles are used, and terminal poles 12in. diameter 
are provided to take the end strain of the wires. 

The rails are used as an uninsulated earth return. Electrical 
continuity between the rail joints is secured by means of dupli- 
cate bonds as well as by the fish-plates. The bonds consist of 
No. 4 B.W.G. copper wire wrapped round and soldered to the 
end of a taper iron stud, which is driven hard into a rymered 
hole in the web of the rail, fixed by means of a nut and washer. 
The whole is then coated with a tar compound and embedded 
in the roadway. The rails are connected from the points where 
they pass nearest the generating station to the switchboard by 
means of an insulated underground 19/12 B.W.G. cable, 50 
yards long, and the line by four 19/15 cables drawn into iron 
pipes. 

A recording voltmeter, a leakage indicator, and earth plates 
are provided at the station in accordance with the Board of 
Trade regulations. 

The cars, constructed by Messrs. С. Е. Milnes and Co., 
of Birkenhead, are five in number. They each measure 22ft. 
over all, and seat 18 passengers inside and 20 outside. The 
seats in the interior are longitudinal, and on the roof are of the 
cross garden-seat type. The bodies are mounted on four- 
wheel trucks. The diameter of the wheel is 33in. and 
the wheel base 5ft. ŝin. The springs give an easy motion to 
the car, free from oscillation or pitching. Each car is fitted with 
one motor. The armatures are drum wound with Eickemeyer 
coils ; the cores being slotted and uninsulated. The whole of 
the insulation being in the coils, replacement of a defective coil 
is quickly and cheaply effected. There are 72 sections in the 
commutator and four carbon brushes are provided. The magnets 
are two-pole, iron-clad and of cast steel, entirely closing the 
armatures. The speed of the motor is 360 revolutions when 
the car is running at eight miles an hour. The gear wheels 
are cast steel, with double teeth helical and single reduction. 
They are cased in and run in oil. The magnets are spring 
suspended from the truck. 

The total weight of one car fully loaded is 73 tons, and it is 
found that this requires a current when running on the level 
of about 12 amperes. The maximum commercial efficiency of 
the motor is 83 per cent., and for a considerable range of speed 
it is over 80 per cent. At eight miles an hour 10 н.р. is 
developed. 

Access to the motor can be obtained either from above, by 
lifting a trap in the car floor, or when the car is standing over 
the pit in the car shed by canting the lower half of the magnets 
and armature on the axle. The controlling gear is in duplicate, 
one set being placed at each end of the car on the platform 
underneath the stairs. The driver stands at the foot 
of the stairs with the regulating wheel in his left hand, 
and the wheel brake is within easy reach of his right hand. 
The spindle of the regulating switch projects from the riser of 
the third stair. Being interlocked with the reversing switch it 
can only be removed when the latter is in the off position. The 
handle of the reversing switch is on the top of the controller. 
The resistance consists of 40 platinoid spirals sheathed with 
asbestos and contained in vertical brass tubes. This construc- 
tion has the double advantage of giving support to the coils, 
and, in consequence of there being a considerable mass of 
material, is also capable of absorbing a large amount of heat 
for short periods. The tubes are insulated from one another 
by being let into slate bases, and the ends of the platinoid 
wires are led direct to the switch contacts, so that insulated 
connections are avoided. The switch has 21 points. The 
movable contact is made with an iron limb, and is wound with 
& coil carrying the current from the trolley, and thus a travel 
ling magnetic field is created which blows out the arc at every 
contact. It is also worthy of notice that when the line current 
is cut off the motor is short circuited, and, operating the revers- 
ing switch before the car stops, converts it into a generator and 
pulls up the car. This arrangement takes the place of an 
emergency brake. The trolley gear is, with some modification 
in detail, the same in design as that introduced by Mr. A. 
Dickinson on the South Staffordshire Tramways. It is placed 
in the centre of the length of the cars close to the side, and 
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mounted on a strong wrought-iron plate well secured to the 
roof. The cars are lighted by six 16 c.p. incandescent lamps, 
one being placed fore and aft in the ordinary signal lanterns, 
one at each side of the car inside and two on the roof, attached 


to the trolley pillar. 

Without presenting any very striking novelty, the Hartle- 
pools line may be taken as a fair sample of what is requisite 
to popularise electric traction. 


LEGAL INTELLIGENCE. 


— Ga À—À—À 
Elliott Brothers v. Sullivan. 


This case came before Mr. Justice Kekewich, in the Cbancery Division, 
on Tuesday last. The plaintiffs in their statement of claim asked fora 
declaration that they are entitled to manufacture and sell, as sole licensees 
from the defendant, an instrument known as Sullivan's Universal Galvano- 
meter, under the terms of an agreement between the parties dated 1894 ; 
for specific performance of the same ; and an injunction restraining the 
defendant from granting licences for the manufacture of the said galvano- 
meter to any other firm, or otherwise interfering with the exercise of 
plaintiffs’ rights under the said agreement. The defendant, by his state- 
ment of defence, denied the legal existence of such an agreement as the 
plaintiffs alleged, though he admitted that negotiations and proposals had 
passed between himself and the plaintiffs He alleged that he refused 
to sign & draft agreement, which by its terms bound him to the 
plaintiffs for 14 years whilst they would be at liberty to take in 
hand any rival instrument they thought fit. He also pleaded that 
he was not bound to sign such agreement or te specifically perform 
the terms of such a document. Не alleged that, during the negotiations 
for a final agreement, the price at which the instruments were to be sold 
and the royalty to be paid him for each instrument were agreed upon, and 
plaintiffs with his licence and consent manufactured and sold instruments 
at the price agreed upon and became indebted to him accordingly, and on 
applying to the plaintiffs for these royalties they sent him a cheque for 
£30 on account, and promised an account later, but that no such account 
had been delivered to him. The defendant further asked for an injunction 
to restrain the plaintiffs from infringing the lettere patent. 

Mr. Renshaw, Q.C., and Mr. Stone appeared for the plaintiffs ; and 
Mr. Warrington, Q.C., and Mr. Jason Smith for the defendant. 

Mr. RENSHAW, in opening the case, said that the plaintiffs were the 
well-known firm of electrical and scientific instrument makers, of St. 
Martin's-lane, London, and the defendant was an electrician and engineer. 
As the final question in the action was whether or no there was an agree- 
ment between the parties, it might save time and lead to a better appre- 
ciation of the witnesses if he went through a few preliminary details. 
The letters patent were No. 238 of 1893 and 10,847 of 1894, for improve- 
ments in and relating to the Deprez-d’Arsonval galvanometer, and 
improvements in electrical measuring and signalling instrumente, described 
іп the proceedings as Sullivan's patent. Оп January 5, 1893, the defendant 
applied for provisional protection for the first of these, and on October 3rd 


deposited a complete specification, which was accepted, and the letters patent 


were dated January 5, 1894. The second was applied for on May 30, 1894. 
The principal point at this stage was with regard to Elliott Brothers making 
experiments in aid of the invention as far as;it had gone, and trying to 
turn it to practical use. He (the learned counsel) did not think that there 
was any dispute that this was so, and that Elliott Brothers had expended 
а considerable sum in trying to develop the invention. Soon after this a 
suggestion was made that Elliott Brothers should manufacture the galvano- 
meters to be made under the invention, and the suggestion was t the 
remuneration to the defendant should be left to them to determine. 
Shortly afterwards the defendant furnished the plaintiffs with a drawing 
or design, showing the nature of the invention by way of improvement. 
The plaintiffs examined it, and spent a considerable sum upon it, and also 
prepared, or assisted in preparing, the complete specification. So things 
went on. Sometime in 1893 the defendant left this country for a time, 
and on returning in 1894 negotiations took place between the parties 
relative to a working agreement and a division of the profits, Mr. W. O. 
Smith, a member of the plaintiff firn, acting on their behalf. Matters 
went on until July 10, 1894, when, for the first time, the parties 
arrived at something like a basis of agreement, a document being brought 
forward, upon which the agreement between the parties was framed. 
Certain points of the agreement were on this day arranged, others being 
left open, and several changes were afterwards made. There was а long 
correspondence, beginning on July 11th, the day following the interview ; 
and this the learned Counsel submitted, showed the intentions of the parties, 
and he accordingly proceeded to read the letters, prefacing them by 
quoting the prices embraced in the draft agreement. This set out that 
the defendant was to pay all the expenses of the patent applications and in 
continuing and maintaining the same for four years from the date of the 
granting of the patent. Elliott Brothers were to be the sole manufacturers 
of the instruments, and the selling price of the instruments and the 
discounts to the trade were specifically set out. Mr. Sullivan was to 
receive a royalty equal to an agreed percentage of the net selling price of 
the instruments or accessories, and to keep books of account, &c. An 
account had been rendered by the plaintiffs up to and including March 3let, 
showing а balance due from the defendant to the plaintiffs. 
His LORDSHIP asked if he was to understand that he was not to 
the draft document in question as an agreement, but was to read it 
in the light of letters as being independent authority in support of 
plaintiffs' claims. 
Mr. RENSHAW said that he desired to refer to the document aa indi- 


cating the.intention of the parties embodied in the letters, and he pro. 
posed to supplement that by putting in a description of the instrument 
which appeared in the electrical papers, and especially an article in The 
Electrician of March 22, 1895, as evidence that Messrs. Elliott Brothers 
were the “sole makers.” 

Mr. WARRINGTON said that he would admit that this was so; no 
other firm were making the instrument. | 

Mr. RENSHAW, in conclusion, contended that he was entitled to show 
by parol evidence and the letters what the agreement between the parties 
was, and that he could claim specific performance. 

Mr. WARRINGTON said the case for the defendant was that, even if 
part performance of the agreement could be admitted as proper evidence, 
what took place was not such a part specific performance аз the Court 
would allow for such purpose. Part performance must, in other words, be 
referable to the agreement. 

His LORDSHIP said that he took it for granted that this was a matter 
of some importance, and as he thought it undesirable to have an applica- 
tion for a new trial, probably the case had better go on. Accordingly, 

Mr. WILLIAM О. SMITH spoke to the interview of July 10, 1894, 
between himself and the defendant, when they discussed the terms of the 
agreement, the prices, and other things. He said that duriug their manu- 
facture of the galvanometers the defendant frequently looked in and saw 
what was being done. "The plaintiff also asked witness for a copy of the 
draft of the agreement, and he handed it to him. He thought that was in 
August. Defendant, later on, when witness spoke to him on the subject, 
said that he had looked through it, and that it was all right. On 
August 9th the terms were finally settled, and his firm manufac- 
tured and sold instruments on the terms thus arranged. Nothing 
whatever was said about its being a temporary arrangement, and he (wit- 
ness) understood it was to be permanent. They had come to a definite 
understanding on July 10th, except as to certain fees. He produced the 
completed agreement made on the same lines as this, and read the different 
paragraphs to the defendant, and the details were all arranged at this 
interview, it, being the intention of both to reduce them to writing. The 
object of sending a copy to the defendant was that he might consider its 
legal phraseology. According to his view the defendant was to meet the 
expense, but was not bound to keep the patent up. He looked upon the 
agreement as a settlement. 

Mr. G. K. B. ELPHINSTONE, another member of the plaintiff firm, 
spoke to the defendant calling upon them on February 14th this year, and 
saying he would not sign the draft agreement for the 14 years, for the 
reason that the plaintiffs were not by the agreement precluded from 
taking up any rival instrument, to which witness replied that upon no con- 
sideration would they (plaintiffs) pledge themselves not to take up apy rival 
device ; that what was ed had been done in other cases, but a 
clause might be introduced into the agreement terminating it if the sale 
of defendant’s iastrument dwindled down to nothing. This, however, the 
defendant declined to accept. 

This evidence closed the plaintiffs’ case, and 

Mr. WARRINGTON submitted that there was no case for the defendant. 
to answer.. 

His LORDSHIP said that might be, but if the learned counsel proposed 
to call evidence it should come now. 

Mr. WARRINGTON then called— 

Mr. HERBERT W. SULLIVAN, the defendant, who in referring 
to the interview of July 10th, said there was a discussion as to the 
prices and royalty, but he did not remember the alleged agreement further 
than a suggestion by Mr. Smith that they should reduce their arrangement 
to writing. He thought also that there was a conversation about the fees for 
maintaining the patent, but no conclusion was arrived at. He told 
Mr. Smith that he would think it over, and on July 12th he wrote him 
his decision. The witness was then examined as to his interview with 
Mr. Elphinstone in February, with whose account of the interview he 
generally coincided. He denied, however, that Mr. Elphinstone told him 
there were other agreements of this nature containing the clauses to which 
he objected. He admitted that the plaintiffs had experimented on the 
invention, and had expended some money on it; but he did not concede 
that that amount was £70, as Mr. Smith had suggested. He would 
rather put it at £50. That was down to July, as there were a few 
further experiments, for which they would only be paid out of any profits 
they could make from the manufacture of the instrument. That 
was their only chance of recouping this later expenditure, they having 
to allow him on their manufacture and sales an agreed royalty, with 
liberty to plaintiffs to allow a discount to a maximum of 15 per cent. 
Those points alone did not constitute the agreement, but they were acted 
upon, and he received £30 on account, of the royalties. It was he 
(witness) who terminated the agreement as far аз he could on the plaintiffs 
shutting him out from their premises. He denied that he was to pay the 
expense of taking out any patents abroad. There was a compromise on 
that point, under which he and the plaintiffs were to divide the cost. If 
they agreed on terms, the plaintiffs were to be sole manufacturers. No 
doubt the maximum prices were arranged. | 

At the close of the evidence his LORDSHIP, in giving judgment, 
pointed out that this was not an agreement to be performed within a year, 
and therefore must be reduced to writing. The plaintiffs, finding that 
they could not comply with this requirement, sought to avoid the 
consequences by saying they were entitled to prove the agreement by 
parol evidence. It was open to question whether that doctrine was 
applicable to a case of this kind, but he (his Lordship) did not think it 
right to decline to hear the evidence in case the action should go to the 
Court of Appeal He was of opinion that, although there were negotia- 
tions by an agreement between the parties, the agreement was not com- 
pleted, and he dismissed the action with costs. His Lordship also made 
an order that the plaintiffs were not to continue the manufacture of the 
galvanometers in question. 
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Jardine v. King, Mendham and Co. and Miles. 


In the Chancery Division, on Tuesday, Mr. Justice North heard this 
case, which was an action brought by Charles Kennedy Jardine for an 
injunction restraining the defendants from an alleged infringement of his 
electrical automatic time check. The infringement was denied, and the 
defendants in the alternative pleaded that the plaintiff’s patent was bad. 
The plaintiff’s case was that on July 31, 1891, letters patent No. 12,982, 
were granted to Frederick George Manley Wetherfield for his invention 
of an electric automatic time check. Subsequently, whilst the plaintiff 
was resident in Demerara, this patent was duly assigned to him by Wether- 
field. A patent for an invention described as an electric time check and 
register was subsequently granted to the defendant, Charles Miles, and 
the other defendants (King, Mendham and Co. of Bristol) were licencees 
from him. The invention for checking workmen’s time consisted of a box, 
in which was a slot for the workpeople to put a card or ticket on their 
coming to theiremployment. The tickets fell into drawers or boxes, and 
an arrangement of electro-magnets closed certain of the drawers or boxes 
at certain times, forcing the tickets into other drawers, thus enabling the 
employers, by looking into the drawer or box in which the tickets 
had dropped, to ascertain at what time each individual workman 
arrived. The plaintiff's invention consisted of a box with a slot in it, into 
which the workmen on returning to work had to place a metal disc. The 
time the workman should arrive was marked on the face of it, and a work- 
man coming in late put his disc in the slot and had it automatically 
returned to him ; ifthe disc remained in he knewhewasin time. The plaintiff 
claimed that the invention of which King, Mendham and Co. were licensees 
was an infringement of the, patent legally assigned by Wetherfield to him. 
The defendants set up the case that the plaintiff's patent was bad by reason 
of a prior grant—Garnet апа Moore—in 1890. The petition for the plain- 
tiff's patent was lodged on December 31, 1891, and that of Garnet and Moore 
on December 1, 1890. By Section 13 of the Act of 1883 the date of the 
petition became the date of the patent, so that in point of time Garnet and 
Moore’s patent was before the plaintiff's. But before July 31, 1891, there 
was no publication of the invention contained in Garnet and Moore's specifica- 
tion, so that that specification could not be relied upon in any way as an antici- 
pation, but merely as a prior grant. Prior grant, it was contended, couid 
not affect the case, as all the law did was to give the grantee power to get a 
later patent repealed upon the ground that the subject matter of the 
second patent had been granted to him before. The grant was good and 
valid so long as it lasted, but the Crown had the power, where there had 
been a prior grant of the same subject matter, of repealing the grant. 
Before the Act of 1883 he had been unable to find any instance where prior 
grant was a defence to an action for infringement. Since the Act prior 
grant was constantly used as a defence to actions for infringement, but he 
was not aware of any case in which it had been properly considered. 

Mr. C. K. JARDINE, the plaintiff, said he lived at Demerara. He pro- 
duced a machine, the purpose of which he should describe as automati- 
cally dividing the people who came to their work late from the people who 
came early. He did not communicate his invention to anyone in England 
until he had communicated with Mr. Wetherfield about patenting it in 
this country, and Wetherfield took out a patent for him in this country. 
The model of the alleged infringing instrument he had before him had 
four different times marked upon the face of it, but it was substantially 
the same as his invention. 

For the defence it was submitted that in cross-examination the plaintiff 
had shown the differences between the two instruments. The defendants’ 
apparatus was duplicated to work a system which could not be worked by 
the plaintiff's, unless his working parts were duplicated. On the question 
of prior grant, the defendants by their defence set up the case that the 
plaintiff was not the first and true inventor. If Garnet’s patent was the 
same as the plaintiff's, that case was made out, for, though not made 
public until some six months afterwards, Garnet's patent was prior to the 
plaintiff's. That was clear proof that the plaintiff was not the true and 
first inventor, even though it might not be capable of being relied upon as 
an anticipation in the usual acceptance of the term. He said, first of all 
that assuming identity between the plaintiff's and Garnet's, the Crown, 
having granted a patent for this apparatus, would not grant it afterwards 
to another ; secondly, he said that it showed that the plaintiff was not the 
first and true inventor. 

Mr. BOLT, M.I.Mech.E., said he had had considerable experience of 
patents. Wetherfield’s invention would be described as consisting of a 
drawer with two compartments and having two deflectors, one fixed and 
one stationary. The object of the first was to deflect the checks into 
tbe further drawer, and that of the second to deflect the checks into the 
other drawer when released by a trigger, which was operated upon ata 
certain time by electro-magnets. In his opinion Miles's apparatus was not 
substantially an apparatus on the same principle as the plantiff's. The 
apparatus shown in Garnet’s specification, both in construction and 
operation, more nearly resembled the plaintiff's than it did the defendants’. 

After Mr. Bolt’s evidence, Mr. JENKYNS (counsel for the defence) said 
that their main contention was that there was no infringement. The 
plaintiffs claim was either a very narrow one, and did not cover what the 
defendants did, or it was a wide one, and in that event it was bad by 
reason of anticipation. He agreed that the deflector used in the plaintiff's 
apparatus, and the shutter in the defendants’, both served the same 
purpose. In the defendants’ machine, until the hour arrived at which the 
workmen were late, it might as well not be there, except that it received 
the discs, which could as well be received in a tray or basket. The plaintiff's 
apparatus, on the other hand, was in operation from the time it was started 
until the time it was stopped. 

Mr. TERRELL, for the plaintiff, said there were three points to be 
determined. Was there a prior grant to Garnet and Moore, and, if so, 
were the defendante setting it up as a defence to the action ; was there a 
prior publication jn Llewelyn's specification; or was the defendants’ 


apparatus an infringement of the plaintiffs? In order to establish the 
plaintiff's case he must show that he was right on all these three points, 
Hie submission on the first point was that prior grant could not be set up 
by anybody, except the prior grantee or his assignee. He further sub- 
mitted that à workman, knowing of the plaintiff's invention, could have 
made the defendants', and that was the true test of infringement. The 
defendants had not only copied the plaintiffs invention, but they had 
copied his exact combination, the only differences being those arising out: 
of a desire to apply the machine in a different way. 
Judgment will be delivered next week. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
net later than first post Thursday morning. New Catal А 
Price Insts, and similar matter should be sent early in the De] 


TENDERS InvitED.—The Free Library Committee of the County 
Borough of Rochdale invite tenders for the electric lighting plant 
requiredat the Free Public Library, consisting of gasengine, dynamo, 
wiring and fittings. Specifications, &c., may be obtained after 
to-morrow (Saturday), from Mr. S. S. Platt, A. M. I. C. E., Borough 
Surveyor. Tenders must be sent in to the Deputy Town Olerk 
(Mr. James Leach), Town Hall, Rochdale, by noon of Tuesday, 
iss 30th. Further particulars appear in our advertisement 
columns. 


The Urban District Council of Ealing require tenders 
for work in connection with the extension of their electric lighting 
station at Ealing. Some particulars are given in our advertisement 
columns, and drawings, &c., can be inspected, and forms of tender 
obtained, at the offices of Mr. C. Jones, C.E., Surveyor to the 
Council, after Monday next. Tenders to Mr. Wm. Ruston, Clerk, 
Public Buildings, Ealing, W., by 4 p.m. on Wednesday, July 1st. 

The Corporation of Leeds require tenders for an elec- 
trical installation sufficient for working by the overhead system a 
double track of tramway seven miles in length. Also for thesupply 
of two steel boilers and accessories at the generating station for 
the electric tramways. Tenders to the Town Clerk, Town Hall, 
Leeds, by June 22nd. | 


———— The Sunderland Corporation require tenders for low- 
tension insulated cable and bare copper strip. "Tenders to the 
Town Clerk, Sunderland, by 5 p.m. of 26th inst. | 
The Wallasey Urban District Council invite tenders 
for condensing apparatus and steam and exhaust pipes for their 
electricity supply works. Tenders by July 16th. 
— The Corporation of Cardiff invite tenders for the 
construction, supply, delivery and fixing of evaporative condenser. 
and concentric cables. Tenders to Mr. J. L. Wheatley, town clerk, 
Town Hall, Cardiff, by 25th inst. 


The Corporation of Burnley invite tenders for the, 
supply and delivery of armoured concentric underground cables. 
Tenders by 24th inst. | 

————— The Colchester Town Council require tenders for. 
wiring the Albert School of Science and Art. Tenders to the 
Borough Surveyor, Colchester, by 4 p.m. of 23rd inst. 

— — —— Tenders are required for putting the existing telephone 
end electric bell system at the Prestwich County Asylum in thorough 
repair. 

———— The Highland Railway Company invite tenders for. 
various stores, including telegraph instruments and fittings, 
telegraph construction materials, &c. Tenders by 20th inst. 

The Leeds City Council invite tenders for the erection 
of engine, boiler and economiser houses at the electric generating. 
station for the city tramways. Tenders to the Town Clerk, Town. 
Hall, Leeds, by Monday next. 

Tenders are being invited by the Spanish Minister 
for Foreign Affairs for the construction and working of & рве 
system in San Juan de Puerto Rica. The сору of the Royal 
Order inviting tenders may be seen at the Commercial Depart- 
ment of the Foreign Office, Donni -street, S. W., between 11 and 6. 
Tenders must be sent in to the Ministry at Madrid by August 
10th, and must be accompanied by a deposit of $800. 

The French Post and Telegraph Authorities invite 
tenders for the supply of 276 metrical tons of copper or bronze 
telegraph wire. enders to the Direction Générale des Postes et. 
des Télégraphes, Rue de Grenelle, Paris, by July 2nd. 

The Municipal Authorities of San Felio de Torello- 

(Barcelona) require tenders for the concession for the electric 
lighting of the town. "Tenders to El Secretario del Ayuntamiento,. 
San Felio de Torello (Barcelona), Spain. 
The Municipal Authorities of Cazeres-sur-Garonne 
(Haute Garonne), France, invite tenders for the electric lighting 
of the town. Tenders to La Mairie de Cazeres-sur-Garonne, 
France, by the 28th inst. 
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TENDERS ACOEPTED.— The tender of Messrs. Leslie & Leslie has 
been accepted by the Hammersmith Vestry for erecting an engine 
and boiler house and chimney shaft in connection with their elec- 
tricity supply scheme for £7,231. 

——— Messrs. S. Z. de Ferranti (Limited) have secured the 
order for two 300-kilowatt fly-wheel alternators for the extension 
to the Islington (London) electricity works. 


SALE BY AucrION.—Messrs. Bradshaw Brown, Hooper and 
Price will, on Tuesday, the 30th inst., dispose of by public auction 
the surplus electrical plant, machinery, and stock-in-trade of the 
London and Lancashire Electrical and General Engineering Com- 
pany, at Kingsland-green, Dalston, London, N.E. Some parti- 
-culars will be found in our advertisement columns. 

APPOINTMENTS VACANT. — The Electric Lighting Committee of the 
-county borough of South Shields invite applications for the post of 
assistant and draughtsman to the borough electrical engineer at a 
salary of £100 per annum. Some further particulars are given in 
-our advertisement columns, and applications for the post have to 
‘be in by 10 a.m. on Thursday, the 25th inst. 


——— From our advertisement columns it will be seen that 
‘the Corporation of Paisley require a resident electrical engineer 
to design and superintend the laying down of an electric light 
installation, and to manage the same after completion. Salary 
£200 per annum. Applications to be sent to the Town Clerks, 
Messrs. Young and Martin, Paisley, by July 1st. 

The Professorship of Civil and Mechanical Engineering 
at Mason College, Birmingham, is vacant. Applications to the 
‘Council by July 11th. | 


The St Helens Technical Education Committee require 
.& teacher for chemistry, physics, and metallurgy. Salary £150 per 
annum and share of science grant. Applications to the Director of 
Technical Education, Town Hall, St. Helens, by July 10th. 


` ——— The West Bromwich Technical Instruction Committee 
require an assistant lecturer aud demonstrator in metallurgy, 
chemistry and physics. Salary, £100 per annum. Applications to 
the Secretary by the 30th inst. 
— The position of Assistant Lecturer and Demonstrator 
of Physics at Firth College, Sheffield, will be vacant at Michaelmas 
next. Salary £120 per annum, with allowances. Applications to 
‘the Registrar by July 9th. 
PROFESSIONAL.—The Watford Urban District Council invite 

-applications from consulting engineers prepared and qualified to 
advise in regard to the preparation of a county memorial to the 
Board of Trade for a Provisional Order under the Electric Lighting 
Act, and in respect to other matters, some particulars of which will 
be found in our advertisement’ columns. 


APPOINTMENTS.— The Shoreditch Vestry have appointed Mr. 
R. F. Ferguson as resident electrical engineer. Mr. Ferguson has 
been engaged for about four years at the Bankside station of the 
City of London Company, prior to which he was at the Brighton 
Corporation Electricity Works. 


Mr. V. A. Mundella, Assistant Lecturer in Physics 
and Electrical Engineering at Durham College of Science, New- 
‚ castle-on-Tyne, has been appointed Head of the Physics and 
Electrical Engineering Departinent of the Northern Polytechnic 
Institute, Holloway. Mr. H. A. Garratt, Lecturer in Engineering 
at University College, Bristol has been appointed Head of the 
Engineering Department of the Institute. А 

BusiNEss FOR DısrosaL.—Particulars are given in our advertise. 
ment columns of a machine maker's and electrical engineer's business 
for aya at Edinburgh. Applications should be sent to Messrs. 
Ronaldson and Gordon, C. A., 34, North St. David-street, Edinburgh. 

CHANGE OF ADDRESS.—On and after June 25th the registered 
offices of the Metropolitan Electric Supply Company (Limited) will 
be removed from Winchester House, Old Broad-street, E.C., to 29, 
.Baker-street, London, W. 


Business CHANGES. —Mr. Walter C. Garrard, late of the Thames 
Electric Launch Company, and formerly on the staff of Measrs. 
Immisch and Co. and Woodhouse and Rawson United (Limited), 
has joined Mr. F. Ames, and from June let the style of the 
firm is Ames, Garrard and Co., art metal workers and electrical 


engineers, 1 and 2, Goldney-place, Goldney-road, Harrow-road, 
London, W. 

New Works.—About 450 of the employés were entertained on 
Friday last to celebrate the completion of the extensive range of 
additional buildings which form the new works of Messrs. W. T. 
Glover and Co., at Salford. The principals of the firm, Messrs. 
Henry Edmunds and Godfrey B. Samuelson, presided, and the 
invited guests included many leading citizens of Salford, and repre- 
sentatives of electrical industries. During the evening the 
[шшер were congratulated upon the handsome addition which 

ad been made to the works premises, and upon the large output 
-and excellence of manufacture of the firm’s’ specialities. Mr. 
Edmunds, in responding to the toast of The Firm,” was able to 
-State that last year 24,000 miles of wire and cable had been manufac- 
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tured, and so rapidly had their business increased during the past 
two or three years that they were scarcely able to cope with the 
work. This state of affairs necessitated the erection of additional 
premises, which would enable the firm to execute orders of any 
magnitude. In response to the toast of The Staff," the general 
manager, Mr. J. Morton alluded to the alinost remarkable absence 
of accident or fatality since the commencement of the Company's 
business. He attributed this largely to the great care with which 
the principals looked after the interests of their employés 

DissoLUTION or PARTNERSHIP. —Messrs. John Dewhurst and 
Louis Russell, electrical engineers, 52, North End-road, West 
Kensington, London, have dissolved partnership. 


PgnsoNAL. —Mr. J. C. Howell, of 24, Queen Victoria-street, E.C., 
informs us that he has ceased to represent Messrs. Crompton and 
Co. (Limited) in South Wales and elsewhere. 


——-— The friends of Mr. A. P. Lundberg will be glad to 
hear that he is regaining convalescence from the attack of erysipelas 
which followed a bicycle accident in April last. He desires to 
thank numerous friends for their inquiries. 


LiQuUiDATIONS.—À meeting will be held at 73, Lombard-street, 
E.C., on July 15th, at noon, to receive an account of the 
winding-up of the Gülcher (New) Electric Light and Power Com- 
pany (Limited). 

— ——— A meeting has been called for July 14th at 11:30 at 
Messrs. Wynne, Holme and Wynne's, 10, New-court, Carey-street, 
for the purpose of considering the бра] account of the liquidator 
of the Bernstein Electric Lamp Company (Limited). 

—— ——— A meeting will be held at Messrs. Hammill and 
Marsh's, Bank Chambers, Hardshaw-street, St. Heleu's, on July 
18th, to receive an account of the winding-up of Abell's Electrical 
Engineering Company (Limited). 

— An order has been made for the compulsory үш 
up of Leete, Edwards and Norman (Limited), engineers an 
electricians, 366 and 368, Euston-road, London, N.W 


—— — — At a recent meeting of the proprietors of the Universal 
Electric Carriage Syndicate (Limited) it was decided to sell the 
property and assets to the British Motor Syndicate (Limited), and 
to wind up the Syndicate. Mr. W. O. Attree, 41, Coleman-street, 
E.C., was appointed liquidator. 

BANKRUPTCIES.— The first meeting of creditors in the failure of 
G. H. Barnes and Co., makers of electric light fittings, Bissell- 
street, Birmingham, takes place at 23, Colmore-row, Birmingham, 
on the 26th inst., and the public examination at the County Court, 
Birmingham, on the 9th July. 


- Creditors of C. F. Fox, electrical engineer and con- 
tractor, of Halifax, must send in particulars of their claims to the 
Official Receiver (Mr. T. Eugland), Town Hall Chambers, Halifax, 
by July 4th. 

CHICAGO EXEHIRTTION, 1893. — The: medals and diplomas awarded 
to British exhibitors at Chicago have at length been issued to 
H.B.M. Ambassador at Washington, and have been transmitted by 
him to the Foreign Office. Sir Henry Trueman Wood has been 
requested by the Secretary of State to undertake the duty of dis- 
tributing them. and this will be done at once. Exhibitors may 
expect to receive their medals within about a month from the 
‘present date. 

ALTERNATE-CURRENT TRANSFORMERS.—Messrs. Johnson and 
Phillips desire us to state ‘‘that they are the absolute and sole 
proprietors of all Mr. Gisbert Kapp's patents for transformers, 
and to point out that manufacturers claiming to put on the market 
transformers made from Mr. Kapp's designs render themselves 
and their clients liable to actions at law for infringement of the 
patents." 

MasuRINFd INSTRUMENTS. —Messrs. Evershed and Vignoles 
(Limited), of Woodfield Works, Harrow-road, W., issue useful 
lists 1 and 2 of their well-known measuring instruments. List 1 
deals with ammeters and voltmeters of the latest pattern, and 
List 2 with electrical gauges. Details in brief of each instrument 
are included in the lists, which also give prices of instruments 
reading from 10 to 1,000 amperes, and from 80 to 600 volta. 

MacNoLiA METAL.—We are asked by the Magnolia Metal Com- 
pany, of New York, to state that the Company have withdrawn 
from any arrangement previously existing as to the agency for 
their manufactures in this country, and in Saxony, such agency 
o been terminated by three months' notice from February 
9th last. 

Сре Books. —A useful Tourist Guide to the Continent is issued 
by the Great Eastern Railway Company, giving more than the 
usual interesting and complete descriptions of many show places of 
the Continent served by the Company's route in conjunction with 
its Continental ramifications. It happens that at the present time 
several Exhibitions and other events of interest to our readers are 
taking place or being organised on the Continent, including the 
Industrial Exhibition at Berlin, the important Pan-Russian Indus- 
trial Exhibition at Nijni Novgorod which opens this month, the 
National Exhibition at Geneva, and the International Telegraphic 
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Conference at Buda Pesth. This guide book will prove of service 


‘to any reader likely to visit these Exhibitions, and, in connection 


with the last-mentioned event, the very picturesque Frankfort- 
Nuremburg route to Vienna is sketched. 


ғ Asytum LIORHTINd.—At the recent annual meeting of the 
Directors of the. Dundee Royal Lunatic Asylum a motion was 
made to instruct the Committee of Management to proceed with 
the electric lighting of Westgreen and Gray House at an esti- 
mated cost of £1,500. It was, however, decided to ask the 
Committee to prepare plans and estimates, and submit the same 
to a special meeting of the Directors. 

Brnctzy (Yorks.).—The Leeds and Liverpool Canal Company 
have submitted proposals to the District Council for the establish- 
«nent of electricity supply works. The Council will shortly have 
to decide between the introduction of the electric light and the 
extension of the gas works, and as there seems to be some feeling 
іл favour of the former course it has been decided to find out, as a 
guide for the Gas Committee, how much electric current would be 
required by the mills and other business establishments of the town. 

CanDiFrF. —It has been decided to wire the central police station 
for the electric light. ——The new Post Offices will also be lighted 
electrically, and the Council have been asked to give terms for 
supplying between 60,000 and 80,000 units of current per annum 
for that purpose. | 

CHURCH Licutinc.—The electric light is to be introduced into 
St. George’s Church, Charlotte-square, Edinburgh. 

Crry AND боотн Lonpon Rarmway ExtTension.—An attempt 
was made in the House of Commons on Monday to draught into 
this Company's Bill, on the motion for its third reading, a clause 

requiring the payment by the Company to the Islington Vestry of 
rates upon certain property which is to be demolished durin 
the construction of the works, the proposer (Sir Albert Rollie) 
and his supporters, suggesting that the clause should be in- 
cluded in ail future Bills of à similar character. The proposal 
was rejected. 

CRovpoN.—The foundation-stone of the electricity generating 
station was laid last week by Alderman Miller, J.P. 


EccLEs.—The Local Goverment Board inquiry into the applica- 
tion of the Town Council for power to borrow £20,000 for electric 
lighting purposes was resumed on Friday last. A number of wit- 
nesses, including Mr. Charles Dorman (of the firm of Dorman and 
Smith), testified to the feasibility of the scheme. Mr. Dorman 
said his experience was that at the initiation of every electric 
lighting scheme there was a great outcry, but very soon the oppo- 

‘nents either died off or became users of the light. Evidence in 
opposition to the application was given. Alderman Mellor and 
others criticised the details of Mr. Clirehugh's scheme, and con- 
tended that in a sparsely populated district like Eccles the under- 
taking could not pay. Objection was also raised to the proposal to 
light the streets by means of incandescent electric lamps. 


EpinsurcH.—The Electric Lighting Committee have now in- 
structed the city electrical engineer (Mr. F. Newington) to take 
immediate steps for the introduction of the high-voltage lamps. 
The Royal Infirmary is being wired for the electric light, and 
current will be supplied from the Corporation's mains. 


EXPORTS оғ ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
-or machines, which are not separately specified) from June 10th to 
June 16th, with the ports of destination :— 

Argentina,—Buenos Ayres, £856; Rosario £244 (telegraph material). 
Australasia—Auckland, £65 ; Melbourne, £780 (including #580 telegraph 
material); Sydney, £123; Wellington, £16. Belgium—Antwerp, £46; 
Brussels, £1,220 (electric cable £60 telegraph material). Bruzil— Rio de 
Janeiro, £220 (telegraph material). British Guiana—Demerara, £26. 
Ceylon—Colombo, $430. Egypt Alexandria, £230 (telephone stores). 
-Holland—Amsterdam, £69; Flushing, £163; Rotterdam, £20. Hong 
Kong, £25. India— Bombay, £74 ; Calcutta, £75. Japan—Yokohama, 
£248. Malta, £169. Russia—Archangel, £22; St. Petersburg, £6 
South Africa—Cape Town, £531 (including £17 telegraph material); 
Delagoa Bay, £277 ; Durban, £428 ; East London, £367 ; Port Elizabeth, 

Spain — Pasages, £35. Straits Settlements — Singapore, £280 
(including £180 telegraph material). 

Foreign made Electrical Apparatus and Material. — Foreign made 
goods to the value of £7 have been exported from this country to 
East London (South Africa). 

Есінлм (LoxDON).— The Vestry have discussed the report 
recently prepared by Mr. F. H. Medhurst on the joint electric 
lighting and refuse destructor schemes, but require further par- 
-ticulars from Mr. Medhurst before finally deciding in the matter. 

. Gas. —The Gas World says: It is seldom that a Local Authority 
is courteous enough or just enough to say anything in favour of the 
gas company with which it has transactions. " 

 HonmsELEss CaRRIAGE BIII.— This Bill has passed the House 
of Lords. It has now to receive attention from the Commons. 


KESWICk.— Some time ago the District Council decided to offer 
£2,000 for the plant and undertaking of the local electric light 
company, and counter-proposals have now been submitted to the 
Council by the Company, who offer to take over the Keswick Pro- 
visional Order to lay down new plant and mains at а cost of from 
£2,500 to £3,000, to pay for the cost of obtaining the Order, and 
to make such additions and extensions to the plant and mains as 
the requirements of the district may demand. The Company 
require the Council to enter into a contract for the lighting of the 
streets for 54 years, but are willing to sell their undertaking at the 
end of this period on the following terms :—(a) The payment of 
£2,000, the sum now offered by the Council ; (b) repayment of the 
amount expended in carrying out the provisions of the Order and 
in extensions, &c., the payment of a sum for goodwill equal to 
10 years' profits, based upon the last annual report of the Company 
at the time of taking over the undertaking, and an amount suffi- 
cient to pay £5. 10s. per cent. upon the capital of the Company, to 
be arrived at by adding items (a) and (6), as above set out. The 
consideration of the matter by the Council has been postponed for 
three weeks. 


LawcasTrER.— The Judges’ Lodgings are being wired for the 
electric light ; 62 16 c.p. and 10 8 c.p. lamps will be used. 


LEeEDs.—]t has, we understand, been determined by the Tram- 
ways Committee to grant leave to engineering firms tendering 
upon the specification prepared by the Committee and its engi- 
neers, to submit schemes of their own in addition, and these 
schemes will be considered by the Committee in conjunction 
with that prepared by Dr. J. Hopkinson. The question of the 
extension of the tramways to districts not already provided with 
this means of intercommunication is also under the consideration 
of the Committee, whose decision is awaited with much interest. 


NEwineton (Lonpon).—By 50 votes to 14 the Vestry have decided 
to appoint a special committee to consider the electric lighting 
question. The London Electric Supply Corporation has been 
пш that the Vestry themselves intend to obtain a Provisional: 

er. 

Porıce.— William Morris, aged 57, the cashier who was charged 
with embezzling the large sum of about £3,300 from Messrs. 
Elliott Brothers, was brought up at the London County Sessions 
at Clerkenwell yesterday, and pleaded guilty to stealing the moneys. 
It was stated that the prisoner had been in Messrs. Elliott Brothers’ 
service for 23 years, and the firm had up to last year reposed every 
confidence in him. The falsification of the books and embezzle- 
ment of the firm's money had been going on from 1885. When 
his books were investigated prisoner absconded, but was success- 
fully shadowed and his whereabouts known. He, however, 
returned to London in response to an advertisement, and was then 
arrested. We understand that the prisoner was successful in 
eluding the тароо of his employers by a somewhat simple 
manipulation of his books, and that the workmen’s wages book 
was, as is so often the case, the book selected for the purpose. 
A remark from the Judge (Sir P. H. Edlin) that it was singular 
the prisoner should have been able to embezzle so large a 


sum of money without detection led to the statement that the pro- 


secutor's books had been regularly audited by a first-class firm, but 
that nothing was discovered by the auditors. For the prisoner, it 
was stated that the money he had stolen had gone in maintaining 
a position which his salary did not justify, and that it was in con- 
sequence of information supplied by him that the large defalcations 
were ultimately discovered. The judge described the case as an 
extremely painful one, and in sentencing the prisoner to three 
years' penal агу, gave it as his opinion that a sufficient and 
satisfactory audit of the books had not been made. 

RocHDALE.— An error appeared on page 222 of our last issue. It 
was incorrect to say that the tender of Messrs. Peers aud Oo., of 
Manchester, had been accepted for the lighting of the Free Library 
at Rochdale. Mr. George R. Peers is acting as consulting elec- 
trical engineer to the Corporation in this matter, and the sum of 
£500 given in the paragraph is the amount sanctioned by the 
Local Government Board to be expended on this work. Tenders 
are now being invited. | | 

SHOREDITCH (LoxpoN).— The Vestry have decided to replace the 
lamps in the streets where the electric light mains are to be laid 
by 32 c.p. incandescents. The existing gas standards are to be 
utilised. 

TELEGRAPHIC Money ORDRERS.— It has been decided to extend 
the hours for the issuing and payiug of telegraph money orders at 
all offices where business of this class is transacted from 8 a.m. to 
8 p.m., inclusive of bank holidays. 

TELEPHONE EXTENSIONS IN SCOTLAND.—In the House of Commons 
on Monday last, Mr. Hanbury stated, in reply to a question from 
Mr. McLeod, that the Postmaster-General had proposed to the 
Treasury to extend the telephone trunk lines as far north as 
Inverness. It was not at present possible to state approximately 
when the line would be opened, but no time would be lost in 
commencing the work when the necessary funds have been provided 
by Parliament. 
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TELEPHONE TRUNK Messaces.—The Manchester Chamber of 


Commerce have decided to petition the Postal Department for an 
extension of time for trunk line telephone messages from three to 
five minutes, the fees to remain as now. Complaint is made that 
the greater portion of the time at present allowed for these messages 
is consumed in obtaining the attendance of the person at the 
other end. 

TARIFF CHAN GES. — Under the new Commercial Treaty between 
Japan and Germany telegraph wire is subject to an ad valorem 
duty of 5 per cent. 

TRADE WITH JAPAN.—In a recent report to the Foreign Office on 
this subject Sir E. Satow (Her Majesty's Minister at Tokyo) states 
that there are few British firms in Japan who lay themselves out 
for supplying the demands of the Government, and the great railway, 
shipping and manufacturing firms of the country, as regards 
machinery, locomotives, railway material, metals, &c., but there 
are several native firms of the highest standing who devote almost 
their whole time and attention to it ; and British manufacturers 
who desire to obtain extensive Government or other contracts are 
advised that their best course is to work in conjunction with these 
firms. It is also advisable to keep a technical expert on the spot 
who can furnish merchants with specifications of machinery that 
may be required. All contracts for Government work of the value 
of $500 and upwards are open to tender from traders in the 
country, an exception being made by the arsenals in some cases. 
No one is allowed to tender who has not had at least two years’ 
experience in the particular branch of trade, and who does not pay 
$200 per annum in taxes. Tenders must always be accompanied 
with a deposit of 5 per cent., and a further deposit of 10 per cent. has 
to be made on the acceptance of a tender. The period for tendering 
is usually limited to a fortnight, and unless there is an expert on the 
зво, considerable expense has to be incurred іп telegraphing to 

land the full specification, and in addition great risk of mis- 
understandings is run. Manufacturers are warned that the conditions 
of contracts, and especially those of Government contracts, are 
rigorously enforced, and two cases are cited in support of this view, 
one where 450 tons out of 700 tons of galvanised iron telegraph 
wire, imported from Germany, were rejected because the wire had 
become slightly oxidised in places in transit, and in another case a 
quantity of telegraph wire was rejected because the diameter 
exceeded the figure of the specification by roboths of an inch. 


WEST AUSTRALIA. —The Westralian Electric Lighting and Supply 
Company (Limited) have received a telegram from Coolgardie, 
stating that electric lighting formally commenced on the 6th inst. 


West Ham.—The Corporation are considering a proposal to apply 
to the Local Government Board for sanction to borrow £67,000 for 
the purpose of establishing electricity supply works. 


WoorwicH.—The Bath Committee of the Vestry are considering 
the question of lighting the public swimming and private baths 
electrically. 


COMPANIES’ MEETINGS AND REPORTS. 


Electric and General Investment Company 


(Limited). 


The seventh ordinary general meeting of the shareholders of the Electric 
and General Investment Company (Limited) was held at Winchester 
House, Old Broad-street, London, yesterday, Mr. George Herring presiding. 

The SECRETARY (Mr. J. Cecil Bull) read the notice convening the 
meeting, the report of the Directors and statement of accounts being 
taken as read. 

The CHAIRMAN : Gentlemen, I do not think that I need occupy much 
of your time to-day—all the information that you want is really embodied 
in the report; but I shall be very happy to reply to any questions that may 
be asked as to any points not made clear in the accounts. The second 
paragraph in the report is the only one of real importance to you. It 
says that the profit and loss account shows a gross profit for the 
year amounting to £10,105, and that we set aside £2,222 by way 
of a provision for contingencies, leaving a net balance of £5,000 
available for distribution. We then go on to tell you that we 
recommend that this sum should be applied to the payment of a 
further dividend at the rate of 50 per cent. per annum for the past six 
months, making, with the interim dividend, a distribution of 20 per cent. 
for the year upon the capital paid up on the Ordinary shares and a divi- 
dend on the Founders' shares of £20 per share for the year. The provision 
for contingencies is a question which I am sure must be uppermost in 
your minds. It means in plain language that the Directors have made a 
revaluation of the asseta of the Company, and they consider themselves 
bound as an act of prudence to put aside the sum of money they have 
done against contingencies, No loss has been incurred in any shape or 
form. At the same time in a fluctuating business euch as ours we have 
thought it better to be conservative in principle, and to face the future 
with ample funds in hand. "The reserve fund for the Ordinary shares you 
have seen frequently in the accounts, and understand that the Founders’ 
shares have no part in that. The amount under loan account is 
borrowed against certain securities. The item of “unclaimed dividends” 
I suppose belongs to some person too rich to care to call for a five-pound 


note. On the other side, we have investments set down at £72,102. As 
I have said before, they are valued at cost, not that they may be worth 
that amount, but then we have provided against any small depreciation or 
loss by the provision for contingencies. Sundry debtors amount to £8,784, 
while cash in hand and at the bankers is £1,150. In the profit and loss 
account you can вее that interest, dividends, commissions, and sundry profite 
reach the sum of £10,105. I hope you will consider that the general 
charges, including Directors’ fees, are very moderate in a business such as 
ours. We have done a great deal of work this past year, and certainly I 
consider, and I am sure that my colleagues are of the same opinion, that 
the remuneration we receive is very fairly earned. We thought it would 
be well on this occasion to tell you exactly how you stand in the matter of 
the Founders’ shares, which, in plain language, amount to £110 each. Of 
course, I need ecarcely remind you that the Ordinary shares are worth so 
much more in consequence of the reserve fund that we possess. He con- 
cluded by moving the adoption of the report and accounts. 

Mr. J. B. BRAITHWAITE seconded the resolution, remarking that it 
would be of interest to the shareholders to know that for the present year 
the prospects of the Company's business were very good. 

Mr. T. А. DENNY animadverted on the great disparity of the amount 
paid on the Ordinary and Founders’ shares. He characterised as immoral 
the principle of issuing Founders’ shares at all. It gave rise to a state of 
things that ought not to exist. 

The CHAIRMAN, in reply, pointed out that Mr. Denny might give 
expression to his protest in an essay to some newspaper ; but so far as 
the Directors were concerned, he could only say that they were acting in. 
everything they did in accordance with the Articles of Association. The 
Directors' fees were fixed at £700 ; but in addition to that amount it was 
provided by the Articles that they should receive 10 per cent. on the 
profits made after a certain dividend on the Ordinary shares had been 
paid. It might seem strange to Mr. Denny that the founders should 
receive what they did, but it ought also to appear very strange to him that 
the Ordinary shareholdera should receive so large a dividend as they did.. 
He could only remind the meeting that it was owing to the founders and 
the work which they did that their property was so valuable. If it had. 
not been for the founders he did not think that the Ordinary shares would 
now be worth as many shillings as they were worth pounds. 

Mr. DENNY said that they were indebted to the Directors for that; 
not to the founders. 

The CHAIRMAN replied that some of the Directors were founders. 
The Founders' shares were mentioned in the original prospectus of the 
Company. 

The resolution was then carried unanimously. 

The CHAIRMAN moved th» payment of the dividend, and this was. 
carried. 

The re-election of Messrs. Herring and Van Tromp as directors, and of 
Mr. G. T. Rait as auditor was then agreed to. | 

On the motion of Mr. MORSE, seconded by Mr. TARRY, а vote of 
thanks was passed to the Chairman and Directors, for which the former 
briefly expressed his thanks, aud the proceedings ended. 


Elmore's Foreign and Colonial Patent Copper 
Depositing Company (Limited). 


The seventh annual meeting of shareholders in this Company was held in 
London on Wednesday, under the presidency of Mr. F. L. RAWSON, who 
said that the profit and loss account was given for two years instead of one 


| year, as twelve months ago the Company was in a very difficult position— 


from which it had (he said) satisfactorily emerged. The Company was now 
practically free from debt. "With regard to the amount owing to the 
Directors for fees, &c., he was prepared to take some of the securities held 
by the Company at par, and no doubt other Directors would also do so in 
order to wipe off this obligation. The result of the appointment of a. 
receiver has teen that, by getting a reduction in settlement of accounts 
with the ordinary creditors, they made a net profit of £698. 10s. 9d. The 
amounts paid for carrying on the Company, with the exceptionof the amounts 
for maintenance of patents, had been but nominal, nearly all the work having 
been done by the Directors themselves. With the exception of the patent 
fees and the Directors’ fees, the cost of carrying on the Company was at 
preaent extremely amall,and now that the Company has been got into 
safety again, and the work of the Directors was not so onerous, they could 
again reduce the Directors’ fees. The progress of the Elmore companies 
was comparatively slow, but it was sure, and it is only want of money: 
that has prevented large exteusions of the business. Since their report 
was sent out the turnover of the Copper Company had again increased by 
over 10 per cent.; the average selling price was about 7 per cent. higher, 
whilst the working expenses were less, and the manufacturing profit, con- 
siderably more. With regard to the German Company, the sales continued 
to increase, being 50 per cent. more now than they were at this time last year, 
and they have this week given the order for an extension of their plant by 50- 
percent. They had no very full particulars with regard tothe French Company. 
The Wire Company, which also manufactures copper sheet, was constantly 
opening new accounts, and their superior product was gradually securing & 
better price than that of the ordinary article. Their attention had been. 
called to the Demoulin system of deposition. He had come to the con- 
clusion that the Demoulin patent was an absolutely worthless document.. 
The inventor claimed that, by coating the surface of the copper as it 18. 
being deposited with grease, he gets a better tube, as the molecules of 
copper are not deposited on the projecting molecules first deposited, which 
are covered by the grease; but they are deposited in the inter- 
stices until they become level with the projecting molecules. He- 
(the Chairman) was certain that this process would work better without 
any grease, which can be no improvement and in my opinion the 
improved result claimed over ordinary deposited copper is simply due. 
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to the fact that he uses something in the bath which acts a rubber or 
burnisher. It was originally well known to the Elmores that even such 
a substance as a piece .of leather or felt pressed against a revolving tube 
would considerably improve the quality of the deposited copper, and this 
was fully covered in the Elmore patents. There is the objection, 
however, that the copper continually wears away any soft substance, 
the particles remaining in the bath, where they do harm. With 
the Elmore ‚ аз now worked, the agate which acts as a bur- 
nisher is. во hard that there is no objection on this score. If the 
Demoulin improvement is due to the burnishing effect, and not to the 
grease, then it is unquestionably an infringement of the Elmore patent. 
Even if the Demoulin process were not an infringement of the Elmore 
patent, and the application of the grease had been an advantage, those 
working the process would be in the same position as the Elmores were 
five years ago, namely, with all their difficulties before them, only they 
would have this trouble in addition, that all the readiest means for getting 
over the difficulties that have arisen in copper mandrils by electro- 
depositing have been patented by the various Elmore companies, and they 
would find it extremely difficult, even if it were possible, to invent other 
means of getting over them. The Elmores got over the objections to this 
by the copper mandril and the compound mandril. The owners of the 
Demoulin process have to discover some other method of getting over this 
difficulty, and it would be many years before they could get the process at 
work on a commercial scale, even if the Demoulin process or patent is any 
good. 

Mr. JULIUS RUNGES said there were several things about the 
balance sheet which he did not like. Debentures to the amount of £3,000 
had been issued. He moved that the accounts be received but not 
adopted, and that a committee of shareholders be appointed to investi- 
gate the affairs of the Company and report to.an adjourned meeting. 

The CHAIRMAN said that if the amendment were passed the Directors 
would regard it as a vote of censure. They would, however, give the 
shareholders the fullest information. 

A discussion followed, but ultimately the amendment was not pressed, 
and the motion adopting the report and accounts was carried, with two 
dissentients. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


es] 


BRITISH MOTOR CARRIAGE AND CYCLE COMPANY (LIMITED).— This 
Company was registered, on June 5th, with a capital of £200,000, in £1 
shares, to acquire, develop, work and deal with every description of 
motors, cycles, vehicles, ships, boats, launches, flying machines, and 
carriages, and to carry on the business of motor carriage, &c., builders, 
electricians, electrical and mechanical engineers, machinists, &c. 

DAY AND NIGHT ADVERTISING COMPANY (LIMITED).—This Company 
was registered on June 10th, with a capital of £5,000, in £1 shares, to 

uire certain letters patent relating to the invention known as “ Up- 
ward's surface changing machine, to enter into an agreement with Messrs. 
A. R. Upward and R. Dalmar, and to carry on the business of electrical, 
other advertising, and electrical engineering in all its branches. 

LLANDRINDOD WELLS ELECTRIC LIGHT AND POWER COMPANY 
(LIMITED).—This Company was registered on June 15th, with a capital 
of £5,000, in £5 shares, to carry on in Llandrindod Wells, Radnor, the 
business of an electric lighting company in all its branches, to supply 
electricity for lighting the roads, streets, public places and public buildings 
in the district, and to carry on the business of electrical and mechanical 
engineers, and manufacturers of and dealers in electric, magnetic, tele- 
- graphic, and telephonic apparatus. 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED).—The 
annual return to May 27th has been filed. The nominal capital of 
£1,300,000, in £10 shares, has been taken up, the full amount called and 
paid. 


WIGSTON ELECTRICAL AND ENGINEERING COMPANY (LIMITED).—The 
annual return, made up to March 16th, bas been filed. The capital is 
£25,000, divided into 2,000 Ordinary and 500 Preference shares of £10 
each. 575 of the former have been taken up, and 200 have been issued 
as having £6 paid. 29 per share has been called on 375, and £3 per share 
on 200, resulting in the receipt of £3,895. 
WOKING ELECTRIC SUPPLY COMPANY (LIMITED).—The annual return 
to May 6th has been filed: The nominal capital is £20,000, in £1 shares, 
-of which 15,009 have been taken up. All of these have been issued as 
fully paid. | 
WOOLWICH DISTRICT ELECTRIC LIGHT COMPANY (LIMITED).—The 
annual return to March 17th has been filed. The nominal capital is 
£10,000, in £1 shares, and 9,250 of these have been taken up. have 
been issued as fully paid, and the full amount has been called on the 
remainder. 


GREENWOOD AND BATLEY (LIMITED).—The report of the Directors of 
this Company for the year ended 5186 March last states that after providing 
for debenture interest and e of management, writing off £5,000 for 

. depreciation, and providi 2650 for doubtful accounts and allowances, 
there is a net profit of £11,576, and adding balance from last year, there 
is a sum of £12,045 available for division. The Directors recommend that 
a dividend of 103 per cent., being 7 per cent. cumulative dividend for the 
_year 1893-94 and half of the sum in arrear for the year 1894-95, should be 
paid on the Preference shares, which will absorb £10,541, leaving a balance 
-of £1,504 to carry forward. 


CITY NOTES. 


' MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
$1,4d. per oz. (June 18th). Console (28 per cent.) 112§— 1121 for money, 
1124—1127 for account; 24 per cent. 1064—107 (June 18th) Stock 
Exchange Settling Days: Consols, July Ist; Stocks and Shares Con- 
tinuation Days, June 24th and July 13th; Ticket Day, June 25th; Pay Day, 
June 26th; Mining.Share Carry-over Days, June 23rd and July 11th. 


AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).—The coupons on 
this Company's Four per Cent. Mortgage Debentures, due on July Jat, will 
be paid on and after that date at Parr’s Bank (Limited), Bartholomew- 
lane, London, E.C., and the debenture register will be closed from the 24th 
+o the 30th inst. Coupons should be left three clear days for examination. 


BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).—The trans- 
fer books of the Four and a-Half per Cent. Second Debenture Stock of this 
Company are closed from the 18th inst. to 2nd prox. inclusive, to prepare 
for the payment of interest on July lst. 


CALLS DUE.--The Directors of the Central London Railway Company 
(Limited) have made a call of £2 per share, payable on September 1 next. 


CHELSEA ELECTRICITY SUPPLY COMPANY (LIMITED).— The transfer 
books of this Company will be closed from June 16th to 30th inclusive, for 
the payment of interest on Debenture stock and interim dividend on 
Preference shares for the half-year ending 50th inst. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended June 14th were £877, 
against £862 in the corresponding week of 1895, an increase of £15. "The 
total receipts for the half-year amount to £22,342, against £22,299 for the 
corresponding period of 1895, an increase of £43. 


CONTINENTAL METROPOLITAN TRAMWAYS COMPANY (LIMITED).— 
At the extraordinary meeting of this Company, held on Wednesday, for the 
purpose of considering & resolution approving a provisional agreement 
entered into with the Compagnie Francaise pour l'Exploitation des 
Procédés Thomson- Houston, and empowering the Directors to carry same 
into effect. the Chairman (Mr. B. H. Van Tromp) stated that the French 
Thomson-Houston Company, who had purchased and equipped the Havre 
and Rouen tramways on the overhead electrical system, were anxious to 
commence operations in Paris on an extensive scale, and they had offered 
them £392, for their undertaking. The Thomson-Houston Company 
would also take over the bonds or obligations entered into in Paris by 
them, and as £100,000 was still due on these bonds, they were really 
getting nearly £500,000 for their property. The resolution was adopted, 
and the distribution of the money amongst the shareholders will be as 
follows :—£5. 108. per share to the Preference, £5 to the Preferred 
Ordinary, and £3 to the Ordinary. 

DEMOULIN'8 COPPER PROCESS.—It is stated that the Rio Tinto Com- 
pany hasacquired the option for one year of purchasing the English patents 
connected with M. Demoulin's system for treating copper ore by electricity 

GREAT NORTHERN TELEGRAPH COMPANY.—Coupons falling due on 
July lst next on this Company's shares should be presented for payment 
between 11 and 2 at Messrs. C. J. Hambro and Son's Office, 70, Old Broad- 
street, Е.С. Coupons three clear days for examination. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 14th inst. amounted to £1,176. The 
amount for the corresponding week last year was £1,268 ; decrease, £92. 

METROPOLITAN ELECTRIC SUPPLY COMPANY (LIMITED).—An extra- 
ordinary general meeting of the shareholders of this Compauy will be held 
at Winchester House, Old Broad-street, London, on Tuesday next, the 
23rd inst., at noon, to consider the recommendation of the Board of Direc- 
tors that the capital of the Company be increased to £1,000,000 by the 
creation of 50,000 shares of £10 each, and (if thought fit) to pass a resolution 
in accordance with this recommendation. 

MIDDLESBOROUGH (U.8.A.) TOWN AND LANDS COMPANY (LIMITED). 
—At the general meeting of this Company last week the Chairman (Mr. 
Henry Partridge), in referring to the condition of the subsidiary companies, 
said that the Electric Lighting Corporation, which he referred to last year 
as being one little bright spot in Middlesborough, was now doing still 
better. The demand for current was increasing, additional lamps being 
connected monthly, and the Corporation was now working at a profit. 

NATIONAL TEELPHONE COMPANY (LIMITED).—The transfer books of 
the Three aud a-Half per Cent. Debenture Stock of this Company will be 
closed from the 22nd to the 30th inst. inclusive, for the preparation of the 
warrants for the half-year's interest due July lst. 

PACIFIC AND EUROPEAN TELEGRAPH COMPANY (LIMITED).—The 
coupons on this Company’s Four per Cent. Guaranteed Debentures, due 
for payment on the 30th inst., will be paid on and after that day at Parr's 
Banking Company and the Alliance Bank, Bartholomew-lane, E.C. 

WEST COAST OF AMERICA TELEGRAPH COMPANY (LIMITED). — The 
coupons due 30th instant on the debentures of this Company will be paid 
by Messrs. Barclay and Co., Lombard-street, E.C., and should be left three 
days for examination. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended June 12th, after deducting 17 
per cent of the gross receipts payable to the London Platino-Brazilian 


„Telegraph Company (Limited), were £3,009. 


CRICKET.—Hza4D OFFICE EASTERN TELEGRAPH COMPANY v. COMPANIES’ 
SHIPS.— On Wednesday, on the West London Cricket Ground, this match 
was played, and was won on the first innings by Head Office by 191 runs 
and 1 wicket, S. Wells being responsible for 113 runs, not out, and A. 
Jack 52runs. Score: First innings—H ead Office, 241 ; Ships, 50. Second - 
innings—Ships, 101 for 8 wickets, Capt. Greey making 55 runs for his side, 
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In calvulating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE 


(RAWORTH’S PATENT). E Д 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 


High Speed Engine. 
Small Space, 
Small Cost, 
High Efficiency, 


Perfect 
Governing. 
099000000000006 
For Prices and Particulars apply to 
THE 


BRUSH ELECTRICAL 3 
ENGINEERING CO. 7 


LIMITED, : 


49, Queen Victoria Street, 
"LONDON, E. C. 
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C. W. TREACHER & CO. 


(Late F. C. ALLSOP & Co.), 
165, Queen Victoria Street, London, E.C. 


Manufacturing Electricians. 
ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRADE. 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free. 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession, 

RATE OF SUBSCRIPTION (payable in advance, including a copy of 
he INDIAN AND EASTERN ENGINEERS DIARY, and postage ):— 

INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly ... 40s. 
Published at 137, Canning At., CALCUTTA. 


LONDON OFFIGE: 28, Victoria Street, Westminster, S. W. 


IT IS WORTH YOUR WHILE TO BUY DIRECT, 
THE RELIANCE LUBRICATING OIL CO. 


SUPPLY ON APPROVAL 


PURE HYDRO-CARBON NON-CORROSIVE LUBRICANT 


(which, through their superiority, have the Largest Sale in the World), viz., 


ne He Cylinder, 111d. ; иеше: „ 114d.; Spindle, 8id.; Gas 
ngine e, 1s. ba? ; and Dynamo Olls, 1s. . per Gall., d Mp Med pald. 
Also Solid and Liquid Lubricants 5 all other purposes 


RELIANCE LUBRICATING OIL COMPANY, 


19 & 21, WATER LANE, CREAT TOWER STREET, LONDON, E.C. 
Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF & шака 
Telegrams: ''Subastral, London." 


» — SPECIALISTS IN 


> VENTILATING 


By Electrical or any other Motive Power. 


У | BLACKMAN VENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, E.C., & Branches. 


TRADE MARK 


Price 1s., post free 1s. 3d. Annual Subscription, 12s. Od. post free, abroad 148. 


“THE ENGINEERING MAGAZINE: “ 


Am American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrica] Engineering and Social. 
Subjects by leading writers. 
CONTENTS OF THE JUNE ISSUE (No. 3, Vol. XI.). 

THE FRUITS OF FRAUDULENT RAILROAD MANAGEMENT—J. Selwin Tait. MODERN MACHINE SHOP ECONOMICS. III.—Horace L. лош. 

THE ABSENCE OF FACTS ABOUT THE NICARAGUA CANAL—Charles B. Going. 
RELATION OF ELECTRICAL TO MECHANICAL ENGINEERING—Elias E. Ries. 
THE DOMESTIC ARCHITECTURE OF WASHINGTON CITY—Glenn Brown. QUACKERY IN ENGINEERING EDUCATION. I.—E. H, Williams, jun, II.— 
RECENT IMPROVEMENTS IN GOLD MILLING—H. M. Chance. D. C. Jackson. III.—H. K. Landis. IV.—George L. Hoxie. 


Each issue of the Magazine also contains— 
A Complete index of the Contents of the World’s Technical Press. 
Tas ExcrxxzRING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on requeat. 


A Speolmen Baok Number will bo ferwarded en receipt ef Gd. te defray pestage, Ko. 
European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN" PRINTING & PUBLISHING CO., Ltd. 


SALISBURY COURT, FLEET STREET, LONDON, E.C. 


MINOR MI PRODUCTS OF THE UNITED STATES. 11.— rid T. Day. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
| | CONNECTIONS. | 
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CABLE COMMUNICATIONS PR; 
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IN CONNECTION WITH THB (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt, Aden, 

and india. - 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourengo Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Trlpoli, Cyprus, Seychelles, Mauritius, 

. and Manila. | — —— 

Telegrams should be sent from the Company's Stations— 
LONDON—!!, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, 8.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
| COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. | 
~ MANOHESTER-—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


‘Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, MET E rig ue POPMA ORUM, Santa aura, Tinos, Andros, Zea, and 
ali the Gree : 


The Company's Cables are worked by Muirhead's DUPLEX principle upon all its 
Main Sections. 


‘In Tel from Postal Stations СС V 22 th ds being signalled gratuitously b 
ere 8 uld taken to mark jn LA. HA. STERN, аы the Foltal Authorfcles dd 
Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 


87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O. By Order, GEORGE DRAPER, Secretary. 
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TELEPHONB No. 15,977 i TELEGRAMS: “INDICES LONDON.’ | 


WHEATLEY KIRK, PRICE & GOULTY 


(SSTABLISHBD 1860), а 


Electrical Auctioneers, Valuers, 


AND ARBITRATOR. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49. QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUCTION, &c. | 


THE SURPLUS ELECTRIC PLANT, MACHINERY AND 
STOCK-IN-TRADR, will be SOLD BY PUBLIC AUCTION in Lots by Messrs. 
BRADSHAW BROWN, HOOPER and PRICE, on TUESDAY, June 30th, 1896, at 11 
for 12 o'clock precisely, on the premises of the London and Lancashire Electric and 
General Engineering Company, Kingsland Green, Dalston Junction, N.E , cow- 
prising :—9 and 12-H.P. Gas Engines. 20-H.P. Semi- Porta. le Engine, Screw-Cutting 
and Surfacing Gap Lathes, 20 Dynamos, 200 Double and Single ^ro Lamps, quantity 

of Ceiling Roses, Switch Covers, Fuse Blocks, Globes, Shades, Carbons, Voltmeter, 

Ammeters, Testing Instruments and a quantity of miscellaneous articles. 


Auctioneers Offices, Billiter-square Buildings, E.C., and Millwall, E. 


TENDERS INVITED. 
VESTRY OF THE PARISH OF ST. MARY, 


BATTERSEA. 


THE 


The ELECTRIC LIGHTING COMMITTEE of the vestry of the Parish of St. Mary, 
Battersea, are prepared to receive TENDERS for the SUPPLY and ERECTION of 
BOILER HOUSE PLANT, ENGINE HOUSE PLANT, SWITCHBOARD and CON- 
NECTIONS, ACCUMULATORS, WIRING and FITTINGS, &c., for Electrically 
ting the Municipal Buildings und Town Hall. 
ersons tendering are at liberty to tender for either section, but not for part of 
a section. 

The ground Plan of Plant, and Specification, with Terms and Conditions of Tenders 
and Contract, may be obtained at the offices of Mr. Robert Hammond, the OUI MUR 
Engineer to the Vestry, Ormond House, Great Trinity Lane, London, E.C., on an 
after Monday, the 29th June, upon production of a receipt for £2. 2s. signed by the 
Vestry Clerk, which sum will be returned after тесер of а bona fide Tender. 

Tenders, sealed and marked Tender for Electric Lighting," must be addressed to 
the undersigned, and delivered at the Municipal Buildings, Lavender Hill, S. W., on 
or before TUESDAY, the 14th July, at 12 o'clock noon, and no Tender will be 
considered unless the same be made on the official form. 

The Contract will be prepared by and at the expense of the Vestry. 

Persons tendering will be required to declare in thelr Tender that they pay the 
Trade Union rate of wages, &c., and must append to the Tender a schedule of the 
wages paid to the various classes of workmen employed by them at the time of 


ELECTRIC LIGHTING. 


n g. ; 
The Vestry do not bind themselves to accept the lowest or any Tender. 
By order of the Vestry of the Parish of St. Mary, Battersea, 
W. MARCUS WILKINS, Vestry Clerk. 
Municipal Buildings, Lavender Hill, S W., 


QOUNTY BOROUGH OF ROCHDALE. 


The FREE LIBRARY COMMITTEE invite TENDERS for the ELECTRIC LIGHT- 
LAS КААР геу at the Free Public Library, consisting of Gas Engine, Dynamo, 
ring and Fittings. 


s may be seen and Specification and Form of Tender obtained: on and after 


Saturday, ?0th June, at the office of Mr. S. S. Platt, Assoc. M. Inst. C. E, the Borou 
Surveyor, on payment of a deposit of 21, which will be refunded on the return of the 
documents and the receipt of a bonå-fide Tender. : 

Tenders, under cover, endorsed Free Library Electric Lighting," must be deli vered 
at my office not later than noon of тошу; 80th June, inst. . 

The Committee do not bind themselves to accept the lowest or any Tehder. 


JAMES LEACH, Deputy Town Clerk. 
Town Hall, Rochdale, 19th June, 1806. i 


— ———— —  — ————— À 
A. COLONIAL FIRM with OFFICES and WAREHOUSES 


in NEW ZEALAND and AGENCIES thoughout AUSTRALASIA, is open to 
RERRESENT'a few 
MACHINEBY. and SUPPLIES (Mining Machinery preferred). 


TRAVELLERS CONSTANTLY AT WORK. 
(Sole Agencies only accepted.) 
Address : j 


«он HADLEY & CO., Auckland, New Zealand. 


BRITISH ELECTRIC TRACTION (PIONEER) 00, 


1 and 2, GREAT WINCHESTER STREET, LONDON, Е.С. 
- Chairman—Sir CHARLES RIVERS WILSON, G. C. M. G., С.В. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 


the requirements of each Iocality. 
Address communications to E. GARCKE, Managing Director. 


TO EMPLOYERS, COMPANY DIRECTORS, &c. | 


THE LAW GUARANTEE & TRUST SOCIETY 


U 
GUARANTEES FIDELITY: 
Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &., &c. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURANCE; 


. Head Office: 49, CHANCERY LANE, LONDON, М.С. 


ENGLISH and CONTINENTAL HOUSES in ELECTRICAL 


2 Gold Medals. 


— 
Manufacturer ot 
DRAWINGd and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices. 
—— PRICE LIST POST FREE, —— 


Address: GREAT TURNSTILE, HOLBORN, LONDON, У.С. 
Telegrams, '‘ Turnstile London." | Telephone, 65188. 


BREAZILIAN SUBMARINE TELEGRAPH COMPANY 
(Limited). | | 
NOTICE is Hereby Given that the COUPONS on this Company’s SECOND ISSUE 
of FIVE PER CENT. DEBENTURES. due 80th instant, will. be PAID on and after 
that date at PARES BANKING COMPANY AND THE ALLIANCE BANK 
(Limited), Bartholomew-lane, London, E.C. 
Coupons must be left at the above Бек Tares Clear Days for examination. 
y order, 
i | RICHARD COLLETT Я 
Winchester House, Old Broad-street, И 
London, Е.С., June 22nd, 1896. 


^ ems — A Эрк 


APPOINTMENTS VACANT. 
BATTERSEA POLYTECHNIC. 


The Governing Body require the services of a WORKSHOP INSTRUCTO 
HOOBE WIRING and JOINTING. i ais 


For particulars send stamped addressed envelope to The Clerk to 
Body before July 4th. i pe er the Governing 


FIRTH COLLEGE, SHEFFIELD. 


DEMONSTRATOR OF PHYSICS. 


The Post of ASSISTANT LECTURRR and DEMONSTRATOR of PHYSICS will 
be VACANT at Michaelmas next. The salary is £120, together with certain allow- 
ances. 

Further information can be obtained on application to the REGISTRAR, to whom 


- applications for the post should be addressed, together with testimonials and the 


names of at least two referees, before July 9th. 


AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 


 EXOHANGE, are inserted in TEA ELEOTBICIAN ” at the following low rates: 
Three Lines and Under 2 „2 64. 
Per Line After o m è = „ „2 — 44. 


Nine Words to the Line. 


SITUATIONS VACANT AND WANTED. 
(J LASS BLOWER and Exhauster requires RE-ENGAGE- 


MENT. Incandescent Lamps or Crookes’ tubes.—2231, Electrician Office, 
Salisbury-court, Fleet-street, E.C. A 


ANTED SITUATION as IMPROVER in general Elec- 


trical Work. Age 21.— Apply, A. PRIESTMAN, Latchford, Warrington. 


PRACTICAL EVENINGS ; running engine, dynamos, &c. 


Mondays, Wednesdays, J Fridays.—ELROTRICAL ENGINEER, 51, Sinclair-road, 


. West Kensington. 


————— L 
DVERTISÉR wishes to acquire knowledge of process of 
Manufacture of Incandescent Lamp Filaments. Zinc chloride or other similar 


rocess.—Letters to be addressed to “Z. N.," Electrician Office, Salisbury-court, 
eet-street, E.C. i 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeking Investments can obtain personally 
(or through their solicitors) particulars of bona-flde OPENINGS, Strictest confidence 
observed. Address, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). — 


24:4, Penywern Road, BARCS COUR", S.W 


. 


principal: d. W. de TUNZELMANN, B.Sc., Ni.. E. E. 
Senior Instructor: C. CAPITO, M. i. E. E., M. i. M. E. 


“Ne Nee’ 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP, &. 


C 
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WANTED, and FOR SALE. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platinum sol ^ 


ONE Willans Compound ENGINE, GG size, 80 1.H.P., with 

compound-wound DYNAMO, by Mather and Platt; both in good condition ; 
new about four years ago; done very little work.—Apply, HENRY BERRY & CO., 
Hydraulic Engineers, Leeds. 


ACCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this se, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on росе. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—%, Dorset-buildings, Salisbury- 
square, Fleet.street, Е.С. (Telephone No. 65,266.) 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 


CO. 
(Late F. C. ALLSOP & Co.), 
165, Queen Victoria Street, London, E. C. 


Manufacturing Electricians. 
ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRADE. 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free. 


SPECIALISTS IN 


>à VENTILATING 


|| F By Electrical or any other Motive Power. 


Jj i BLACKMAN VENTILATING 


A 
: 8 a J 


TRADE MARK 


COMPANY LTD. 
63, Fore Street, LONDON, E.C., & Branches. 


PORTABLE ELECTRIC 


SAFETY LAMPS 


FIRE 
BRIGADES, 


TRAVELLERS, 


&c., &с. 


. ont oh 


V wat 


GAS WORKS, 


&с., &c. 


MAKER 


J. PTITRKILIN, 


56, Red Lion Street, Clerkenwell, E.C. 


CITY AND GUILDS OF LONDON INSTITUTE. 


SESSION 1896-97. 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute's Colleges commence in October, and cover a period of two to 
three years. The MATRICULATION EXAMINATION of the Central Technical’ 
College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd- 


CITY AND GUILD8 CENTRAL TECHNICAL COLLEGE 


(Exhibition-road, 8. W.), a College for Higher Technical Instruction for Students not 
under 16 years of age preparing to become Civil, Mechanical or Electrical Engineers, 
Chemical] and other Manufacturers, and Teachers. 

THE MATRICULATION EXAMINATION will be held on September 21st to 24th,. 


| and the new Session will commence on October 1st. 


Professors :—O. Henrici, LL.D., F.R.S. (Mathematics); W. C. Unwin, F. R. S., 
M.I.C.E. (Civil and Mechanical nemo: W. E. Ayrton, F. R.S. (Physics and 
Electrical Engineering); H. E. Armstrong, Ph.D., F.R.S. (Chemistry). 

CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(Leonard-street, City-road, hg The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for Students not under 14 years of age, preparing to- 
enter Mechanical or Electrical Enginee and Chemical Industries. 

THE ENTRANCE EXAMINATION be held on September 22nd, and the new- 
Session will commence on October 6th. 


Professors :—8, P. Thompson, D.Sc., F.R.S. (Electrical Engineering); R. Meldola,. 
F.R.S. (Chemistry). 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall-street, E.C. 


UN IVERSITY COLLEGE, NOTTINGHAM. 


SESSION 1896-97. 

The SESSION begins SEPTEMBER 28th. 

COURSES of INSTRUCTION are arranged in the ‘Departments of (1) Language 
and Literature, (2) Chemistry and Metallurgy, (3) Natural Sciences, (4) Mathematics 
and Physics, (5) Engineering, (6) Agriculture. 

The various Laboratories and Workshops are fully equipped. 

Preparation for London University Examinations. 

Prospectuses may be had from the SECRETARY. 


‚} OUEN AL OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Edited by F. H. WEBB, Secretary. 

PART 123.—Containing the Discussion on Mr. DANE SINCLAIR'S Paper on ‘‘ TELE- 
PHONE EXCHANGES AND THEIR WORKING”; also a Paper ON RAILWAY 
TELEGRAPHS WITH SPECIAL REFERENCE TO RECENT IMPROVEMENTS," 
by Mr. W. LANGDON, Member, and the Discussion thereon, together with a Classified- 
List of Articles on Electricity and Magnetism appearing in the Principal Technical 
Journals during the months of March and April, and Abstracts from some of the 
more important of them.—Price THREE SHILLINGS. 


E. & F. N. SPON, 125, Strand, W.C. 


A HANDSOME AND INTERESTING GIFT BOOK. 
THE ARTEMIS LIBRARY. Crown 8vo, illustrated, gilt edges, 7s. 6d. 


THE PEOPLE оғ тне MOON. 


A Novel. By TREMLETT CARTER. 


‘Illustrated by D'AGUILCOURT. 


This remarkable book bears upon every page evidence of scientific knowledge 
and vivid imagination. We congratulate the author."— Nature. 

The reader will travel through a strange country indeed, and among an almost 
bewildering variety of marvels. The people of the moon seem to have carried 
scientific research and invention to a pitch at which we poor earth mortals can hardly: 
hope to arrive in the course of another thousand years or so.“ -The Electrician. 

'Tremlett Carter has a fantastic imagination, and takes his readers through. 
many strange experiences. Black and ite. 
"There is a power of fantastic description in the book that suits the curious 


| scenery of d'Aguilcourt's illustrations.” Daily Telegraph. 


„There is so much of the marvellous іп Mr. Tremlett Carter's book, that at length 
we cease to be astonished at anything he chooses to tell us. A skilful use of 
scientific facts gives to the narrative a partial sense of verisimilitude. The book is. 
boldly conceived and well written. The illustrations are of considerable merit." — 
St. James's Gazette. 

For daring Medis: os stupendous flights of imagination the work would be 
hard to beat. book is certainly pleasant reading, and capitally written 
from a literary point of view."— Liverpool Mercury. 


There is imagination in this story, as well as skill in the telling. Daly News». 
„The tale is thrilling in the extreme and cleverly worked out."—Graphic. 
' It is a book of marvels."— Yorkshire Post. 


Of all Booksellers and at the Libraries, 


Lonpon: The Electrician" Company, and Simpkin, Marshall and Co, 


Price 1s., post freels.3d. Annual Subscription, 12s. Od. post free, abroad 14s. 


“THE ENGINEERING MAGAZINE:” 


Ax American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 


THE FRUITS OF FRAUDULENT RAILROAD MANAGEMENT-J. Selwin Tait. 
THE ABSENCE OF FACTS ABOUT THE NICARAGUA CANAL—Charles B. Going. 
RELATION OF ELECTRICAL TO MECHANICAL ENGINEERING—Elias E. Ries. 
THE DOMESTIC ARCHITECTURE OF WASHINGTON CITY—Gienn Brown.. 
RECENT IMPROVEMENTS IN GOLD MILLING—H. M. Chance. 


Subjects by leading writers. 
CONTENTS OF THE JUNE ISSUE (No. 3, Vol. XI.). 


MODERN MACHINE SHOP ECONOMICS. III.—Horace L. Arnold. 

THE ELECTRIC VERSUS THE HYDRAULIC ELEVATOR—W. Baxter, fun. 

BANK REVETMENT OF THE MISSISSIPPI RIVER—H. St. L. Coppee. 

MINOR MINERAL PRODUCTS OF THE UNITED STATES. II.—David T. Day. 

QUACKERY IN ENGINEERING EDUCATION. I.—E. H, Williams, jun. II.— 
D. C. Jackson. ITI.—H. K. Landis. IV.—George L. Hoxie. 


Each issue of the Magazine also contains— 
A OCompiete index of the Contents of the World's Technical Press. 
А Speolmen Baok Number will bo forwarded en reoeipt ef Gd. to defray postago, &o. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd- 


SALISBURY COURT, 


FLEET STREET, 


LONDON, E.C. 
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BRASS CASES. | 
GAUGES. 
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FROM AN UNTOUCHED PHOTOGRAPH. 


Prices from £4 е 49 : О. 


EVERSHED & VIGNOLES, Ltd., 
| Woodfield Works, Harrow Road, W. 
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WILLANS е" ENGINES ; 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 LH.P. 


HIGH SPEED. 


— — 


1 


ар — 
See |) SS 
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= 


Economy of Steam. 


A consumption of less than 13lb. per LH.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 I. H.P. a consumption of less than 144]b. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
С SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, ow ing to all brasses being in constant thrust. 


OVER 130,000 Н.Р. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., 35 ыт” 


| “ХУУ 5 Go. P UL — элк 
| | C | on page viii. | 


DAVEY, РАХМАН & CO., Colchester 


Engineers and Woilermåkers. 
Spoolality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of ail Sizes up to 1,500 h.p. The “ECONOMIC” Boiler ig one of the best 

| steam generators before the public notonly . 

Portable and Semi-Portable Engines, fer Efficiency but for Economy and Dura. 

Беті -Ріхеа Engines and Boilers. bility. This Boiler contains particularly 

Horizontal Engines. | good features and high qualities, and is 

Vertical Engines and Boilers, BEING ADOPTED VERY LARGELY FOR 

Tandem Engines, Simple and Compound. CENTRAL ELEOTRIO LIGHTING STATIONS, 

Triple-Expansion Engines. MILLS and FACTORIES &c., WITH GREAT 
Corliss and Trip Gear Engines. 


! SUCCESS. 
Horizontal Winding Engines. 
Air Compressers. 
Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi.Pixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


Cornish, Lancashire, ‘‘ Essex," Vertical, Leoo- 
motive, Eoonomic,” Safety, Water-Tube, 
Marine, and other Boilers. 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL ШЕ! 0 iii 


Telegraph Addres : " PAXMAN,COLCHESTER." Paxman’s Patent “ Economic” Steam Boiler. BOILERS MADE UP TO 900lb. WORKINC PRESSURE. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


—London Office: 78, QUEEN VICTORIA STREET, E.C. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


No. 945. [vor Sv. 


FRIDAY, JUNE 26, 1896. 


PRICE SIXPENCE. 


NOTES. 


| —À——— 

Ir is announced as we go to press that the Albert Medal of 
the Society of Arts has been awarded to Prof. D. E. Huanrs, 
„in recognition of the services he has rendered to arts, 


manufactures and commerce by his numerous inventions in 


electricity and magnetism, especially the printing telegraph 
and the microphone.” We offer our cordial congratulations 
to this veteran experimentalist; the Albert Medal has never 


been more honourably won. | 
— AJDbÀ 


For physicists of the teleological persuasion we can imagine 
no more powerful argument than that afforded by the exist- 
ence of anomalous substances. Are they not evidently designed 
to prevent premature generalisation? If this view of the 
matter be correct we owe a debt of gratitude to bismuth, 
which, ever since 1778, when Brucmans of Leyden discovered 
its peculiar behaviour in the magnetic field, has never ceased 
to give investigators further tastes of its singularly anomalous 
disposition. Bismuth might indeed be taken as a standard 
test for truth. A theory which fits the facts so far as bismuth 
is concerned, proclaims itself hall-marked. 

c— 

IN another column will be found a communication of 
exceeding interest from Dr. FrEwma with regard to the 
increase in the resistance of a bismuth wire when cooled to 
` — 186°C. in a magnetic field of some 14,000 units. At his 
recent Friday evening discourse Dr. Fiemme announced 
that the resistance of electrolytic bismuth, exposed when at 
the temperature of liquid air, to a field of 2,750 units, 
increased about 4j times. Today he announces that with a 
field of 14,150 units the resistance increases more than 42 
times. Now the resistance curve of electrolytic bismuth has 
been found to make straight for zero at the absolute zero of 
temperature. These two facts would appear to indicate that 
pure bismuth, a perfect conductor at the absolute zero of 
temperature, could be converted at that temperature into a 
perfect insulator if placed in a sufficiently strong magnetic 
field. 


Dr. Fuemine and Prof. Dewar are continuing their re- 
searches, and we may anticipate that before long they will 
be in a position to tell the world something about the altera- 
tion in the value of A brought about by low temperature. If 
it were found that the diamagnetism of bismuth at — 186°C. 
increased in much the same proportion as does the resistance 


of a wire at that temperature when exposed to a powerful mag- 
netic field, we should have a valuable piece of experimental 
evidence in support of the connection believed by some to 
exist between the two phenomena. А science," says J. S. 
MIL, ‘‘is experimental in proportion as every new case, which 
presents any peculiar features, stands in need of a new set of 
observations and experiments —a fresh induction. It is deduc- 
tive, in proportion as it can draw conclusions, respecting cases 
of a new kind, by processes which bring those cases under 
old inductions. . . ." In the matter of low temperature 
phenomena it is evident that we still remain in the purely 


empirical stage. 
— — 


An extraordinary hypothesis of the inertia of matter is put 
forward by Messrs. Houston and Kenney, in the Electrical 
World, of New York. Starting with the fact that ‘a 
magnet field moved in the ether, or an electric charge 
similarly moved, exhibits a quasi-inertia, the authors of 
this hypothesis assume that ‘‘the inertia of matter may 
possibly be accounted for by regarding matter as composed of 
molecular dynamos having closed circuits through the ether. 
These molecules have powerful electric charges, atid it is the 
motion of these charges through the ether that generates a 
magnetic flux proportionate to the velocity." No attempt is 
made to evaluate the electrification which would be necessary 
on this hypothesis to account for the amount of inertia which 
ordinary matter exhibits, and it is probable that the hypothesis 
would not stand such a close quantitative examination. The 
difficulty that a moving magnet or electric charge only develops 
quasi-inertia in polarised space is got over by assuming that 
it is impossible to orientate the molecules of matter. If this 
could be done—as surely it is when a piece of iron is strongly 
magnetised—the body would possess no inertia along some 
one axis! We think that the mystery which Messrs. Houston 
and KENNELLY say surrounds the inertia of matter is not 
appreciably dissolved by an hypothesis so much in conflict 
with known facts. We should be sorry to assert that either 
mass-inertia or gravitation were independent of the electrical 
condition of atoms or molecules, but if any connection exist, 
it must be different in kind from that outlined above. 


In another column will be found an abstract of an elaborate 
communication recently made to the Physical Review by Mr. 
Сглутох H. Suarp. The main object of this Paper is to point 
out that if the candle-power of a standard candle" be 
reckoned from the height of the flame, instead, as is more 


= — mrsa 
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usual, from the rate of consumption, the resulting liability to 
error isless. Of course, every lover of accuracy has long ago 
discarded candles ; and now that, after years of labour, a 
10-candle gas-standard has been authoritatively recommended 
for adoption, it may seem to some a work of supererogation to 
devote time and trouble to the discovery of the best way of 
using standard candles. However, Mr. Suarp’s Paper supplies 
us with a number of very excellent reasons why standard 
candles should not be used, and hence serves a useful as well 
as a scientific purpose, since the faults of candles are neither 
80 widely known nor so fully excogitated as they ought to be. 


TES 
Arter setting up the complex measuring apparatus indicated 
in Fig. 2, and after taking a great number of precautions, the 
reader is informed that provided the candle has not recently 
suffered from a sudden drop in candle-power he may (O, most 
lame and impotent conclusion!) have some reason to hope that the 
' error is less than 2 per cent., and is not likely to exceed 4 per 
cent. But, as we have hinted before, all this does not lessen 
the scientific value of Mr. Внлвр'в work, nor, indeed, does it 
adversely affect its utilitarian worth; on the contrary, Mr. 
 Suarr’s Paper should prove extremely useful to practical 
 photomeirists, showing, as it does, in quite unmistakable 
manner, the limitations of the standard candle. 
For reasons which lie below the surface, if they exist at all, 
the polyphase system of power distribution has not been taken 
up by electric supply concerns in this country. Perhaps the 
apparent demand for motors is not sufficiently tempting, and 
the supply companies are inclined to adopt the practice of the 
. capitalist who wanted to see the orders on the books before he 
would risk his money in building a factory. At any rate, if 
г а consumer on an alternate-current system wishes for motive 
power he must be content with single-phase motors, and these 
are not always possessed of endearing qualities. Recently, 
however, Profs. G. Ferraris and R. Arnd have devised a 
system by which polyphase currents may be obtained from a 
„phase transformer placed on single-phase mains. By this 
means a subsidiary portion of the network of mains may be 
fed with polyphase currents, while the larger portion is sup- 
plied with the usual brand of alternate current. Since the 
principal objection to alternate-current motors, on the part of 
| supply-station engineers, has arisen from the excessive idle 
currents developed, it may happen that the use of a phase 
transformer for the motor section of the load will enable more 
satisfactory results to be obtained. 


Tse London tramway question is without a doubt at once 
momentous, and, thanks to the Tramway Act of 1870, 
‘tangled. Another certainty is the utter inadequacy of the 
present tramway system of London, and this, whether we 
regard the matter merely from the point of view of the 
* rapid transit" requirements of the biggest city the world 
has ever seen, or from the more sentimental point of view of 
what befits the dignity of the capital of the British Empire. 
But, admitting frankly the difficulty and complexity of the 
problem, it must be confessed that the solution apparently 
favoured by the Highways Committee of the London County 
Council is of the pettifogging species. We never sus- 


pected that the individual components of the County of 
London Tramways Syndicate were guilty of philanthropy, 
but whatever the profit which they proposed should accrue to 
themselves, their offer was not, on the face of it, unhandsome, 
and it conferred two crowning mercies: electric traction and 
unifieation. The complicated agreement which the London 
County Council decided on Tuesday, by 61 to 56 votes, to 
enter into with two tramway companies secures neither of 
these blessings, though it is true that there are clauses look- 
ing towards electric traction, as the Americans would say. 
The reasons, it would seem, which had most weight with the 
Highways Committee in inducing them to recommend the 
adoption of the agreement with the North Metropolitan and 
London Street Tramway Companies, were the greater imme- 
diate relief it afforded to the rates and the comparatively 
short term (14 years as against 21 or 28). 


Now, however much the London rates may be relieved, 
Londoners will experience no relief; the relief fund, we may be 
sure, will always be intercepted on its way to their pockets. An 
efficient and an extended tramway system, on the other hand, 
would be a distinct and a tangible relief, and one which we 
venture to think would be appreciated, even though it were 
known that a few nefarious capitalists were being adequately 
remunerated for risks run. The truth is, our new municipal 
authority, in its fear lest any one but itself should make a 
profit, bids fair to indefinitely prolong the London tramway 
imbroglio, and to postpone the much-needed introduction of 
electric traction until horse-cars command a high price as 
museum “curios.” Is it too late to suggest that the London 
County Council should appoint а carefully-chosen well- 
paid Commission to take the whole tramway question of 
the Metropolis into consideration, both from the financial and 
from the engineering standpoint, and to draw up a definite 
and comprehensive scheme? And, further, would it be too 
much to ask the Council to adopt sans phrases the policy 
advocated by this Commission? Imperfect as any human 
plan must of necessity be, such a scheme would have every 
chance of being more in consonance with the exigencies of the 
situation than any emanating from that well-meaning but 
ill-assorted aggregation known as the London County Council. 


Тнк Brighton Town Council seem bent on spending the 
profits of their electrical business in fighting no less formidable 
а personage than Her Majesty's Postmaster-General. The 
"Роке or Nonrorx, in his official capacity, is determined that 
а certain overhead telegraph wire shall be run, and 28 
members of the Brighton Town Council, in their official 
capacity, are equally determined that the aforesaid wire shall 
not be run. Hence veiled threats on the one hand . to bring 
the case before the proper tribunal " and a cheerful readiness 
on the part of the Works Committee to take it there. Noone 
renders a more valuable publie service, with less disturbance 
and disfigurement of our streets, and with less danger to 
our lives, than does Her Majesty’s Postmaster-General, 


and it is to be hoped that the decision of the Brighton 


stipendiary will be such as to discourage further expendi- 
ture of the ratepayers' money in such an unreasonable 
adventure. 
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Society of Arts Medals.—The Council of the Society of Arts 
dave awarded a silver medal to Mr. A. A. Campbell Swinton 
for his Paper on ** Róntgen's Photography of the Invisible." 


Oable Interruptions and Repair :— 
Date of Interruption. Date of Repair. 
Ceara—Maranham _............ April 28, 1896 June 18, 1896. 


Puerto Plata—Martinique...... Dec. 19, 1895 


Monte Alegre— Santarem....... May 5,1896 — 
iz— Teneriffe .................. June 6, 1896 — 
Jamacia - Colon June 10, 1896 — 


City and Guilds of London Institute. — The courses of 
instruction in engineering and chemistry at the Institute's 
colleges, Exhibition-road, S. W., and Leonard- street, Finsbury, 
E. C., commence in October, and the matriculation examination 
ів held from September 21st to 24th. Some further particulars 
-of the sessional arrangements 1896-97 will be found in our 

advertisement colurans. 

Hard Carbon. M. Moisson is reported, according to Nature, 
to have discovered a substance harder than the diamond, in 
the form of a compound of carbon and boron, produced by 
heating boracic acid and carbon in an electric furnace at а 
‘temperature of 5,000deg. This compound is black and not 

-unlike graphite in appearance. It will cut diamonds without 
-difficulty, and it can be produced in pieces of any required. 
«size. 

Gallant Telegraphists.— In the course of a recent stiff fight 
between a rescue party and the Masiinas, telegraph operators 
Blakeston and Routledge were killed early while making a 
‘gallant sortie to reach the telegraph office in order to commu- 
nicate the position of affairs to Fort Salisbury. Mr. Blakeston 
"was а son of Rev. D. J. Blakeston, vicar of East Grinstead, who 
has now lost three sons by violent deaths. Mr. Blakeston was 
just 29 years of age. 

Damage by Lightning.— A violent thunderstorm which broke 
over Somerset and Dorset on Monday afternoon last week was, 
"unfortunately, attended with loss of life both to cattle and 
human beings. At Henstridge the storm was most severe. A 
man named Alfred Burt, a groom in the employ of Mr. Merthyr 
"Guest, of Inwood, was at work hoeing potatoes in his allotment 


near his cottage, when he sought shelter from the storm beneath. 


@ tree, with the steel portion of the hoe resting on his boot. 
He was struck by the lightning and killed. At Marnhull a 
man named Hunt, while engaged in mowing, was killed. 


The Students of the Institution of Electrical Engineers.— 
By the kind permission of Major Cardew, a party of students 
of the Institution will visit the Board of Trade Standardising 
Laboratory, 8, Richmond-terrace, Whitehall, on Saturday, 
July 4th, at 11 a.m. The party is limited to 20. Students 
desirous of being of the party must write to that effect to the 
‘Honorary Secretary of the Students’ Class (G. C. Allingham, 


Eidon House, Lyndhurst-road, Hampstead, N.W.), as soon as 


possible, and those who do not hear from him to the contrary 
may assume that they can be included in the party. _ | 

Society of Arts.—The Council of the Society of Arts are 
prepared to award, under the terms of the Benjamin Shaw 
Trust, a gold medal, or a prize of £20. The medal, under the 
conditions laid down by the testator, is to be given “for any 
discovery, invention, or newly-devised method for obviating or 
materially diminishing any risk to life, limb, or healtb, inci- 
dental to any industrial occupation, and not previously capable 
of being so obviated or diminished by any known aud practi- 
cally available means." Intending competitors should send in 
desoriptions of their inventions not later than December 31, 1896, 
to the Secretary of the Society of Arts, Adelphi, London, W. C. 

New Polyphase Armature.—At a recent meeting of the 
Elektrotechnischer Verein of Berlin, Herr Dolivo-Dobrowolsky 
showed a new type armature for three-phase motors. The 
armature resembles a compact and massive drum, the surface 
of which is provided with a large number of small radially cut 
grooves parallel to the axis. Into these grooves are pressed 
copper strips, which extend at both ends over the edge of the 
drum, and are there connected to copper rings. Herr Dobro- 
wolsky states that this construction is electrically equal to tio 
old one of the Allgemeine Elektricitats Gesellschaft, which con- 
sisted of laminated iron, through which insulated copper Lar: 
are led. 
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Parallel Carbon Arc Lamp.—aA novel type of arc lamp is 
made by the Nowotny Electric Company, of Cincinnati. The 
main features of the lamp are as follows :— Тһе carbons are 
placed parallel to each other throughout their entire length. 
The carbons are flat, and the two flat sides are close to one 
another, the positive carbon being twice the diameter of the 
negative. The arc is kept at the tips of the carbons by the 
use of a magnetic field, the field being generated by a coil 
which lies in a plane parallel to the axes of both carbons. 
The carbon-holders and carbons are incased in a single glass 
globe to protect them from the access of fresh air, thus greatly 
prolonging the life of the carbons. The only moving part of 
the lamp is one carbon-holder, which is pivoted so as to move 
sufficiently to allow the carbons to come into contact at their 
tips, or to separate to the distance necessary. A single solenoid 
magnet is provided to draw up an arm, fastened to the pivoted 
carbon-holder so as to separate the carbons and form the arc. 
This lamp is manufactured for continuous and alternating 
current. 


The London Oounty Oouncil and the National Telephone 
Company.—At the last meeting of the London County Council 
the following recommendation of the Bridges Committee was 

to :— 

“That the application of the National Telephone Company to lay a 
telephone wire through the Blackwall tunnel be granted, and that the 
solicitor be instructed to prepare an agreement embodying the following 
conditions:—That the Company do all work in and about the tunnel and 
its approaches at their sole cost and to the entire satisfaction of the chief 
engineer of the Council ; that an annual rent of £5 be paid by the Company 
for the use of the space occupied by the cables; that a rent of £5 per 
annum be paid by the Company for each 50 pair cable ; that a revision of 
the rent paid be made every seven years; that no claim for compensation 
be made by the Company on account of the wires or cables for electric 
lighting or other purposes which the Council may find it n to lay 
through the tunnel; that a free exchange wire be erected and maintained 

the Company between the Council's offices on Northwmberland-wharf and 
the Company's exchange ; thut free private wires for telephonic pees be 
erected and maintained by the Company between the offices at each end of the 


tunnel, and that the agreement be subject to six months’ notice of 


termination on either side.“ | 
The italics are our own. 


Electric Ploughs.—Within the last twelve months several 
experiments have been made by German firms to replace animal 
power by electrical power in agricultural operations. The 
German Government have now joined the ranks of experi- 
menters, and are carrying out some extensive trials of electric 
ploughs at the Sillium estate, near the Upper Hartz. No 
figures have so far been published. Some information, how- 
ever, has been furnished by the Union Electrical Company of 
Berlin, who have also made experiments with an electric plough- 
ing apparatus. The power required for this machine was 11 
kilowatts when ploughing a width of 24in. and a depth of 
14in. at the rate of 88 yurds per minute. The area ploughed 
in a 10 hours’ working day at this rate would be 74 acres. The 
apparatus is so arranged that parallel to the motor car there 
runs at the other side of the field a car carrying the other end 
of a wire rope. The plough is hauled along this rope to and 
fro, and both cars are slowly moved on. The greatest difficulty 
seems to lie in the fixing and moving of the pulley car. The 
pressure employed is 500 volts. 5 


Portable Electric Mining Equipment.—To facilitate the 
introduction of electric mining machinery, and to enable the 
operator to judge from actual observation the merits of the 
system as compared with pick mining, the General Electric 
Company of America has devised a complete and compact 
portable. power plant for temporary installation near the mine 
mouth. The generating plant occupies the interior of a box 
ear 40ft. 8in. long, 8ft. wide, and about 9ft. high, and it con- 
sists of a water-tube boiler of 40 н.р. working at 100lb. 
pressure. It supplies steam to a high-speed automatic engine 
running at 300 revolutions, and exhausting into the boiler 
flue. The generator is a three-phase 75-kilowatt machine, 
wound for 550 volts, and running at 900 revolutions. It is 
belt-driven from the engine. A small bipolar generator serves 
as an exciter. There is also a switchboard equipped with 
the necessary switches, rheostats and measuring instruments. 
The coal cutter which forms a part of the plant is fitted with 
a 20 н.р. iron-clad polyphase motor. The cutter itself is a 
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chain machine making a cut 3ft. wide, 6ft. deep and 44in. high 
in about 34 minutes. It withdraws in about 10 seconds. The 
consumption of power under ordinary conditions is between 
6 and 7 н.р. Some recent tests showed the remarkable average 
of 7°6 runs or cuts per hour. Taking the depth of cut at 54ft., 
the width 36in., and the thickness of the coal 5ft., for a period 
of two weeks, the average weight of coal undercut per hour was 
not less than 23 tons. 

Negative Resistance.—''It is difficult,” says the Electrical 
World, of New York, '*to see the necessity for the introduction 
of the idea of negative resistance in the electric arc, notwith- 
standing the fact that under certain conditions a small increase 
in voltage is accompanied by a decrease in current, thereby 
making the ratio of potential difference to current expressed as 
8 V/8C a negative quantity. Owing to the fact that the 
eonditions of counter E.M.F., resistance and temperature are 
entirely changed, due to the change in the terminal difference 
of potential, the expression 5V/5C does not necessarily repre- 
sent a resistance, and inasmuch as the counter E.M.F. may be 
. considered as consisting of two parts, one being a function of the 
temperature of volatilisation of the carbon, and therefore 8 con- 
stant for constant temperature, and the other depending upon a 
thermo electric couple consisting of the electrode aud its vapour 
and dependent upon the difference in temperature between the 
electrodes, it would follow that these two components might be 
combined, and the resistance of the aro could then be expressed 
in the simple form applicable to motors. This form will then 
represent what may be strictly called a real resistance, in the 
. overcoming of which heat is produced and not absorbed. The 
method employed by Messrs. Frith and Rodgers seems to be 
practically the same as that adopted by Mr. Freedman in his 
experiments, the results of which were published several months 
ago. These experiments, and, in fact, most others, seem to 
leave no room to doubt the existence of a counter E. M. F.“ 


International Catalogue of Science.— A circular was recently 
issued by the Royal Society to the foreign and other dele- 
gates appointed in conneotion with the forthcoming Inter- 
national Conference on the subject of the preparation of & 
catalogue of soientifio literature. 
Conference shall be held at the rooms of the Royal Society, 
beginning on Tuesday, July 14th. One of the earliest acts of 
the gathering will be to appoint an organising committee to 
determine the mode of procedure (including the language or 
languages to be used at the Conference), the course of business 
and the way in which votes shall be recorded on occasions when 
it is necessary to have recourse to formal voting. The 
committee of the Royal Society hopes to be in a position to 
bring definite proposals before the Conference with regard to 
its main work. Meanwhile the circular submits certain 
provisional suggestions and invites remarks thereon. First of 
all it is proposed that the International Authors’ and Subject 
Catalogue shall be restricted, in the first instance, to branches 
of pure science, such as mathematics, astronomy, physics, 
chemistry, geology, physiology, ёс. ; to the exclusion of applied 
sciences such as engineering, medicine and thelike. Secondly, 
it is suggested that in the proposed catalogue a// definite con- 
tributions to science shall be thoroughly indexed, in other 
words that the catalogue shall not be confined to papers 
published in certain periodicals or to books of a certain 
category. With regard to the form of the proposed catalogue 
it is suggested that there shall be a first issue of authors’ 
titles, subject-matter, &c., in the form of slips or cards, which 
shall be distributed as speedily and as frequently as possible to 
subscribers generally. "That & further issue in book form shall 
take place at intervals ; parts corresponding to the several 
sciences being, if found necessary, published separately. It is 
further proposed that & Central Bureau shall be established 
under the control of an International Council; that the whole 
of the catalogue shall be prepared and issued subject to the 
authority of the International Council; that the cost of 
preparing and publishing the slip and book catalogues at the 
Central Bureau during the years 1900-1904, in so far as the 
cost is not met by sales, shall be provided for by means of a 
guarantee fund, and that applications shall be made to 
governments, learned societies, institutions and individuals 
throughout the world, to assist in establishing such a fund. 


It is proposed that the. 


The Conference will also have to take into consideration the 
following matters, amongst others:—(a) Supposing the plan 
of & Central Bureau be adopted, where shall the Bureau be 
placed? (b) The mode of appointment and organisation of 


the International Council in charge of the Bureau. (c) The 
language or languages to be adopted in the catalogue. (d) The 
system of classification to be adopted in the index. A rough 


estimate as to the guarantee fund required is £10,000 per 
annum. In connection with this Conference, the President 
and Council of the Royal Society will give an ** At Home,” on 
Monday evening, July 13th, at Burlington House. On Tuesday 
evening the delegates will dine with the Royal Society at the 
Hotel Métropole, and on Wednesday they will be received at 
the Mansion House by the Lord Mayor. On the afternoon of 
Thursday, July 16th, Dr. and Mrs. Ludwig Mond will give a 
garden party. The total number of delegates amounts to forty. 


Contemporary Electrical Science.— A novel method for 
measuring differences of potential and dielectric constants, and 
generally dealing with electrostatic phenomena has been 
worked out by Dr. L. Lombardi, after having been discovered 
some years ago by Messrs. Graetz and Fomm, of Munich. In 
a homogeneous electric field thin rods or plates of a: conduct- 
ing or dielectric substance, and generally of a shape not 
symmetrical with respect to the field, are subject to couples 
tending to place their greatest diameter parallel to the lines 
of force. In the case of an ellipsoid the electric polarisation is 
uniform, and the forces are calculable from the axes of the 
ellipsoid, the difference of potential between the limits of the 
field, and the dielectric constants of the medium and of the 
substance of the ellipsoid. Conversely any of these are 
calculable when the others are known. Prof. Lombardi, in 
a paper published in the Annual Report of. the Zürich 
Physical Society for 1895, proves that differences of potential 
may be accurately determined by this method provided the 
body is a true ellipsoid ora very thin plate, and the field broad 
enough to prevent & sensible influence of the body upon the 
distribution of electrification. He produced a uniform field 
between two metallic plates enclosed in a metallic case. The 
couples exerted on copper, colophonum and ebonite disos were 
the s&me &t some distance from the centre of the field in 
various directions, but increased by 50 per cent. near the plates. 
The same author, in the Zlettricisla, measures capacities of 
condensers by means of alternating currents of very approxi- 
mately sinusoidal character. He finds that with ordin 
frequencies the capacities are, as a rule, smaller than wit 
steady charges. But the difference is intimately associated 
with other properties of the dielectric, and may be very small. 
An influence of the frequency upon the capacity was not trace- 
able with certainty. The Nuovo Cimento for April contains a 
highly interesting Paper by Prof. A. Battelli on photographic 
action inside a Crookes tube, and on the magnetic deflection 
of the photographically active rays. He introduced a 
sensitive film wound on a cylinder, and protected by 
a double layer of: black cardboard into the tube itself. Pat- 
terns made of various wires were placed over the film as nega- 
tives. The side facing the cathode was strongly affected in 
each case, that facing the anode or the wall very feebly or not 
at all. The differences in the shadowing capacities of the 
different metals were much less strongly marked than in air. 
All this goes to show that the cathode rays contain the Röntgen 
rays. Glass fibres also threw shadows on the film, instead 
of increasing the action, as might have been expected. Mag- 
netic deflection experiments showed that most of the photo- 
graphic rays were not deflected ; but the deflected cathode rays 
also contained active elements. In the same number we find, 
embedded in a heap of other Röntgeniana, an abstract of a 
Paper by A. Sella and Q. Maiorana, on the reversal of the 
Hertz effect of ultra-violet light. Instead of aiding the passage 
of the spark in air, both Róntgen raya and ultra-violet light 
impede it, provided the sparking distance is great in comparison 
with the size of the knobs. When it is small both kinds of 
rays produce the Hertz effect, and at some intermediate position 
they produce no effect at all. But the strangest thing is that, 
whereas the Hertz effect is produced by the illumination of the 
negative pole, the new effect is produced by illumination of the 
positive pole, and that pole only 
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THE ELECTRICAL RESISTIVITY OF BISMUTH. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: A communication was made on Thursday last to the 
Royal Society by Prof. Dewar and myself in the form of a 
letter addressed to the President, of which the following is 
а copy :— 

[Сорү.] 
The Royal Institution, Albemarle-street, London, 


June 18, 1896. 
To the President of the Royal Society. 

Dax SIR JOSEPH LISTER : In continuing our experiments on the elec- 
trical resistance of bismuth at low temperatures and in magnetic fields by 
the aid of a powerful electro-magnet kindly lent to us by Sir David Salomons, 
we have observed the fact that a wire of electrolytic bismuth, when cooled 
in liquid air to a temperature of – 186°C., has its resistance increased 
more than 42 times, if it is at the same time transversely magnetised in a 
field of 14,000 units. The bismuth when cooled in liquid air and thus 
magnetised has its electrical resistance increased more than 15 times, even 
when compared with its resistance at ordinary temperature (19?C.) and not in 
a magnetic field. There is no reason to believe we have reached the limits 
of this increase. Reserving further details for a full communication to 
the Royal Society later, We remain, yours very truly, 

(Signed) JAMES DEWAR. 
J. A. FLEMING. 

It may be interesting to give the exact figures of observa- 
tion for the information of your readers. The wire of elec- 
trolytic bismuth had a resistance of 1:46 ohms at 19°C. when 
not in a magnetic field. If placed transversely to the field, in 
а field having a strength of 14,150 C.G.S. units, its resistance 
was increased to 2:84 ohms at 19°C. or 1:6 times. This, of 
course, is a well-known effect. If the same wire, however, 
was placed in liquid air and cooled to—186°C. its resistance 
fell to 0:53 ohm. If then placed transversely to the field in a 
field of 14,150 units, its resistance immediately increased to 
22°4 ohms, or 42:2 times. Hence the bismuth cooled to 
— 186°C. and in the field of 14,150 has a resistance 15:8 times 
greater than when at 19°C. and not in the field. There isa 
certain value of the field which just neutralises the diminish- 
ing effect of the cooling on the bismuth resistance and leaves 
the wire when cooled in liquid air, and in the field, of the same 
resistance as when not cooled and not in the field. Lours, &c., 

University College, London, J. А. FLEMNG. 

June 20, 1896 


A NEW LORENZ APPARATUS. 


A new set of apparatus for the determination of resistance 
in absolute measure, by the method of Lorenz, has been 
designed and carried out by Messrs. Nalder Bros. and Co., of 
Clerkenwell, for Prof. Callendar, of McGill University, Montreal, 
under the supervision of Prof. Viriamu Jones, F.R.S., of the 
University College, Cardiff, who has had so much experience of 
this method, and has contributed several Papers to the Royal 
and Physical Societies on the subject. 

The method, as is well-known, consists in rotating a disc of 
metal in the field of force due to a current-carrying coil, the 
E. M. F. induced in the disc being varied by varying the rate 
of rotation until it is equal to the P.D. at the terminals of 
the resistance to be measured when the same current passes 
through it and the coil, The connections are shown in Fig. 1. 
If M be the coefficient of mutual induction of the disc and 
coil, and C the current, then MC is the number of lines 
passing through the disc when current C flows round the coil. 
This number of lines is cut once by every radius of the disc 
at each revolution, and consequently, if the disc make n revolu- 
tions per second, the number of lines cut per second, which is 
the E.M.F. between the centre and edge of the diso, will be 
M Ст, but since the same current C passes through the resis- 
tance R, the P.D. at its terminals will be C R. Hence, since 
these are made equal, MC»-CR or R- Mx. 

It is thus seen that the resistance is measured directly in 
terms of the coefficient of mutual induction, which is a con- 
stant of the apparatus, and the speed of the disc, and in 
conformity with electro-magnetic theory it is expressed as the 
product of а length Mem and the reciprocal of a time л/весе. 


or a velocity expressed in c m/secs. The apparatus has thus 
to be constructed so that the coefficient of mutual induction of 
the coil and disc may be capable of calculation, and must be. 
provided with a means of measuring the speed of rotation of 
the disc. 

The Coefficient of Mutual Induction.—In order to determine 
resistance accurately, the coefficient of mutual induction must 
be very accurately determined, which involves a very exact 
knowledge of the dimensions of the coil and disc, and of their 
relative position. 

The Standard Coil.—Prof. Viriamu Jones* in his own 
apparatus has adopted the use of a cylindrical coil, having a 
helix of wire of one layer wound on it. This form was adopted, 
since the dimensions could be more accurately determined, 
compression of inner layers being avoided, and because Prof. 
Jones found it possible to establish a very exact series for the 
calculation of the mutual induction of a circle and coaxial 
helix.t In Prof. Joness apparatus the coil consists of a 
cylinder of brass on which a screw thread was accurately cut, 
and in which silk-covered wire was wound. The coil, however, 
from internal strains is slightly elliptical, and the silk insula- 
tion prevents a very exact determination of the diameter. In 
the apparatus now constructed the standard coil consists of a 
massive cylinder of fine-grained well-paraffined marble 21. 
external and lõin. internal diameter and Tin. axial length. 
On this (previously accurately trued up) a screw thread 
of 40 threads to the inch of nearly semi-circular section has ` 
been cut over a length of 54in. This screw thread had to 
be cut with the greatest care to have & perfectly smooth bottom 
and sharp edges. The greatest care had also to be taken to 
get it perfectly circular and parallel, amall variations of tem- 
perature being sufficient to cause unequal cutting. In this 
groove has been carefully wound 200 turns of specially drawn. 
bare copper wire 21 mils diameter, thus allowing 4 mils of air 
insulation between consecutive turns. The wire thus extended 
over an axial length of 5in., and the ends were passed through 
ebonite bushes in the marble securely fixed, and led out by 
twisted flexible conductors. The object of the marble ring 
was twofold: its low coefficient of expansion, freedom from 
internal strain, and rigidity, tending to greater constanoy of 
dimensions, and its insulating properties when peraffined 
allowing the use of bare wire. It was thus hoped that much 
greater perfection of form and accuracy of measurement 
would be attained, and this has been amply justified. 

While the coil was still in the lathe two lines were cut, one 
on each edge of the coil, equidistant from the mean plane of 
the wire as given by the leading screw of the lathe. These 
lines are for the purpose of observing whether the mean plane of 
the coil is coincident with that of the disc. Each edge of the coil 


Table. 
Measurements 
Diameter. CO ae 
| A. | В C. 
Deg. In. In. In. 

0-180 21:04772 21:04765 21:04765 
10-190 21:04795 21:04765 21:04952 
20-200 | 21-04768 21:04755 21:04905 
80-210 ‚ . 2104805 21:04745 21:04819 
40-220 21:04785 21:04755 21:04825 
50-230 21:04808 21:04730 21-04812 
60-240 21-04752 21-04755 21-04805 
70-250 21-94755 21-04755 21-04822 
80-260 21:04785 21-04796 21-04895 
90-270 21-04812 21-04780 21-04942 
100-280 21-04805 21:04815 21-04925 
110-290 21 04808 21:04825 21-04898 
120-300 | 21-04785 21:04840 21-04905 
150-310 21:04828 2104835 21-04915 
140-320 | 21-04828 21504815 21:04908 
. 150-530 21-04805 | 21-04805 21-04952 
160-340 21:04872 21:04795 21:04858 
170-350 21:04778 21:04785 21:04812 

Mean. 21:047960 | 21:047842 21048719 
Mean outside diameter of coil, 21:048174in. Temperature, 20°4°C. 


* Phil. Trans., 1891. 
T Proceedings of the Physical Society, November, 1888; Phi. Mag., 
January, 1889. 
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was also divided on the face at intervals of 10deg. in order to 
fix several diameters over which measurements were taken. 
The diameter was measured by a Whitworth measuring machine 
with extra long bed, the property of Prof. Jones, who has used 
it in all his previous investigations.and found it exceedingly 
accurate. The coil was laid on the bed of the measuring 
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Fic. 1.— General View of Lorenz Machine. 


machine, and arrangements were made whereby it could be 
80 exactly adjusted as to allow of the use a “ feeling piece” at 
each end of the diameter. Each measurement was the mean 
of three readings, which in no case differed from one another 
by more than the one ten-thousandth part of an inch. These 
measurements were repeated over 18 diameters, 10? apart, and 
were taken three times over the circumference, A, near the 
front face ; B, at the middle; C, near the back face. The 
table on p. 267 gives the measurements, after deducting the 
feeling-pieces, over the 18 diameters, each measurement being 
the mean of three readings. The measurements were nearly all 
taken at night to eliminate vibration, and the temperature 
Was d practically constant. 


Resistance Tested 


Fic. 2.—Disgram showing Circuits of the Lorenz Apparatus. 


From this it will be seen that the mean diameter at the centre 
and edges of the coil does not differ between its largest and 
smallest diameters by one-thousandth of an inch. In the brass 
coil used by Prof. Jones the largest and smallest diameters 
differed by 0-0158in., showing the great superiority of the 
marble in resisting deformation. The observations also show a 
standard deviation of 0-00035in., or less than two parts in 
100,000 from true circular form, while in Prof. Jones's eoil the 
corresponding deviation would be 0-006in., or nearly three 
parts in 10,000. The correction for ellipticity of the marble 
‘coil is thus negligible, and the accuracy with which its 
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diameter is known exceeds by far anything which has hitherto 
been accomplished. 

The Disc.—The rotating disc is nearly identical with that in 
the apparatus used by Prof. Jones, except that great care has 
been taken to protect all bolte, &c., used in fixing it to the 
shaft from the action of the mercury which is used in the 
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Stroboscopic Drum on right-hand, Bain Speed Recording Apparatus on left-hand. 


contacts. It consists of a phosphor-bronze casting, which is 
bolted on to a boss on the end of the phosphor shaft, but is 
carefully insulated from it by ebonite. The heads of the bolts 


Fic. 5.— End View of Disc showing Mercury Brush Device. 
B. B. B. Mercury Brushes. 


are recessed in the boss, run in with wax, and covered over 
with a plate to prevent mercury entering and impairing the 
insulation. The disc was first carefully turned up, and was 
finally ground true in its own bearings. Measurements were 


mean plane. 


* Nu 
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then taken of its diameter, but only over four diameters, as it 
was practically uniform. The diameter of the disc is 13in., 
and the width of its edge $in. 

The Measurement of the Speed of Rotation.—This apparatus 
consists of two parts, a stroboscopic device for regulating the 
speed and keeping it constant, and a counting mechanism 
which registers the number of revolutions on a chronograph. 
For regulating the speed a cylindrical drum is mounted on the 
axle of the disc, on which are painted several rows of black 
and white teeth. When this is rotating it is observed through 
two slits attached to the prongs of an adjustable tuning fork. 
It is then possible to adjust the speed so that one row of dots 
appears stationary, and the regulation can be effected with 
great accuracy. For the exact measurement of the speed an 
electrical contact is made at each revolution of the shaft, and, 
by means of worm gearing, a second contact at each 10 revolu- 
tions. These contacts are registered on a Bain recording tele- 
graphic apparatus, together with the record of a standard clock, 


in which electrical contact із made every second on the escape- 


ment wheel The Bain apparatus is made with an electrical 
regulation by Foucalt currents induced in a disc by au electro- 
magnet, thus enabling it to be run rapidly at the beginning 
and end of the observations, and slowly during the intervals. - 

General Arrangement of the Apparatus.—The arrangement of 
the apparatus will be best understood from the general view 
and diagrams (Figs. 1, 2 and 3). The disc mounted on its shaft 
revolves in the two large bearings, which are scraped dead true, 
and prevent any end shake of the disc. The whole of the bed- 
plate, bearings and all metal parts are of phosphor bronze 
which has been carefully tested for magnetic properties. On 
the shaft between the bearings is the drum with the black and 
white teeth, and at the end remote from the disc the counting 
mechanism is fixed. "The shaft terminates in a flexible leather 
coupling by which it is connected to a 6ft. length of phosphor 
bronze shaft, fixed by a similar coupling to an electro-motor, 
which is thus at such a distance as not to sensibly affect the 
coefficient df mutual induction. 

The bed plate is carried forward and supports a cradle for. 
the reception of the marble coil. This cradle is supported on 
screws in such a manner that any motion can be given to the 
coil, horizontal, vertical, or rotatory. The bed plate also 
carries in front a bar, serving the double purpose of protecting 
the coil, and carrying the brushes which make contact on to 
the disc. Three of these brushes are carried on a star turning 
about the axis and make contact on the edge of the disc, the 
fourth is central and fits in a recess in the centre of the disc. 
All these brushes are tubular and are connected to vessels con- 
taining mercury, having cocks by which a constant stream of 
mercury can pass on to the disc at the contacts, thus securing 
perfect electrical continuity. In the former apparatus only 
one brush was used at the periphery, but since the potential 
at all points of the disc should be the same if it is coaxial with 
the coil, and would be different if this condition is not fulfilled, 
a galvanometer connected between any two brushes should 
enable one to centre the coil electrically. The brushes can all 
be regulated во as to bear exactly on the centre of the edge of 
the disc, апа have ‘adjustable weights by which their pressure 
on the disc can be adjusted. 

As it is of the greatest importance that the running of the 
apparatus should be perfectly regular, the lubrication of the 
bearings has to be specially attended to. This is effected by 
pumping the oil through sight-feed lubricators by meaus of a 
small centrifugal pump attached to an electric motor, keeping 
up а constant circulation at great pressure. 


sary to have some means of determining whether it is in its 
correct position relatively to the disc. For this purpose an 
Attachment has been made to fix on to the disc, which carries 
a micrometer and a reading microscope. This attachment 
being clamped on the disc, the micrometer screw can be made 
to touch the wire, and readings can be taken at a number of 
points, thus finding out any error of centreing. The reading 
microscope is so adjusted that when the mean planes of the coil 
and disc are identical, the cross wires in its field are on either 
of the lines cut on the edge of the coil equidistant from its 
By the kindness of Prof. Ayrton, the apparatus 


Adjustment of the Coil.—The coil being in place it is neces- 


will be tested at the Central Technical College, and a determi- 
nation will be made by Prof. Viriamu Jones and Prof. Ayrton. 

Messrs. Nalder, Bros. and Co. wish to express their indebted- 
ness to their assistant, Mr. C. V. Drysdale, for his valuable 
assistance. in the design and carrying out of this piece of 
apparatus. 


THE CROMPTON POTENTIOMETER: ITS USE AND 
CAPABILITIES. — VII.“ 


BY W. C. FISHER, ASSOC. MEM. INST. C. E. 


In the previous article the writer mentioned that, if properly 
and consistently treated, there was no difficulty in constructing 
reliable standards of manganin, and that from innumerable 
curves taken not one was known to materially differ. This last 
Statement should be qualified by the addition of the words, 
“ provided the alloy was received from the same source"; for, as 
is shown by Figs. 45, 46 and 47 (whioh will be explained in 
detail later), there is a decided difference in the character of the 
curves in each, which is mainly attributable to the fact that 
the three batches of material were obtained from three sources. 
As the subject is an interesting one, and has been productive 
of several communications at various times, accompanied by 
eurves which served to show that the nature or treatment of 
the alloy was not quite understood, it is hoped that the follow- 
ing series of curves and description will prove useful. 

Prof. Lindeck, in a Paper read before the British Association 
shortly after the introduction of manganin, gave, amongst other 
interesting information relating to it, a temperature curve, 
which is nominslly teken as characteristic of that alloy ; this 
curve is given in Fig. 44, in whioh it is seen that the resistauce 
steadily rises as the temperature is increased until 45°C. is 
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Temperature: Degrees Centigrade. 
Fio. 44, 
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reached, when it commences to fall, and presumably continues 
to do so though the curve is not carried beyond the range of 
70°C. By proper treatment of the alloy this curve can be 
practically reproduced in the case of any sample of the true 
alloy, as is shown in the case of Figs. 40, 46, 47 aud 48, where 
the final curves, after annealing and ageing, have assumed the 
curvature of that shown in Fig. 44, differing only in the position 
of maximum value; otherwise the temperature coefficient 
remains practically the same. 

Commencing with Fig. 45, in it we have a series of curves 
taken with sheet material at the time of its early introduction 
into this country by Messrs. Abler Haas and Angerstein ; 
the curves indicated by the same distinctive letter are common 
to one particular sheet. The marked difference in character 
from the “Lindeck” curve will be noticed; the peak is 
very much more sharp, and the fall in value very much 
more steep than in the following curves, except in the case 
of curve K, which is less steep and is the characteristic of a 
sheet of the alloy similar in every respect to the former, but 
which had been subjected to a great deal of mechanical strain, 
such as hammering, ёс. In all these curves, however, it is 
only fair to add that they were heated by means of the current 
flowing through them,and the temperature indicated by a mercury 
thermometer with nothing like the accuracy of the remaining 
curves, which were obtained by heating the samples in an 
electric even, and measuring the temperature with a platinum 
thermometer. In Fig. 45 the point of highest resistance lies 
between 20°C. and 30°C., instead of 45°C., as given by Lindeck. 
This may be put down to the impossibility of obtaining the 
true temperature of the sheet by the mere contact of the bulb 
of the thermometer, whilst matters are not remedied by a 
slight covering of waste, &c. 

* For 


revious articles see The Electrician, November 29th and Decem 
ber 6, 1885 


January 17th and 31st, March 13th and May 1, 1896, 
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In the case of Fig. 46 the curves given are those of alloy 
received from another source, and commencing with that on 
the top, we have an annealing curve of a sample of wire which 
is continued at foot by a heating and cooling curve of the same 
sample. Between these, is given a heating and cooling curve of 
a sample of thin rolled strip ; all show a curvature very much 
in excess of all other samples. 
Fig. 47 gives the annealing and subsequent ageing curves 
of a fine wire manganin coi! (alloy from a third source) differ- 
ing again from all previously taken, but common to all samples 


о 10 20 30 40 50 60 70 80 90 100 110 120 
Temperature: Degrees Centigrade. x 
Fic. 45. 


obtained from the same source. 
all curves are to the same scale, so that comparison may be 
made at a glance, and that the curve given in Fig. 40 is of 
this last series, z.e., the alloy is obtained from the same 
source, the general outcome, therefore, being that from normal 
temperature to about 45°C., after thorough annealing and 
ageing, the alteration: in resistance is so slight as to be 
negligible for all practical purposes, amounting as it does to 
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about 1 in 10,000 or 0:00033 per cent. per degree Centigrade ; 
and here it should be pointed out tbat there is a general 
tendency in more recent deliveries for the curve to be flatter 
from normal to 45°C. than has hitherto been the case. This 
promises to wipe out the positive followed by negative tem- 
perature error, leaving a far better state of things in a 
purely negative one, inasmuch as if allowance has to be made 
one has not to think of the direction. As in the case of 
other alloys there may now be differences either in actual 


| process of manufacture or in its constituent parts. 


It should be mentioned that ! 


In any 
case, manganin requires considerable humouring and а certain 
amount of care and patience in the production of reliable 
standards, which is unnecessary with other alloys, and which. 
may account for the sceptical views of it that one sometimes 
hears and sees ventilated. One thing is certain, one has not got 
to the bottom of its eccentricities in half a dozen, much less 
one solitary test, as is shown by Figs. 47 and 48, which give 
the cycle of temperature curves during the process of aunealing 
and ageing. The curves are those of two identical coils of 
5,000 ohms of fine manganin wire heated in the same manner but 
differing only in method of construction. At first it was thought 
the vagaries shown in Fig. 48 were accidental, but similar testa. 
of other coils similarly constructed were productive of identical 
curves, which may therefore be taken as characteristic of the 
method of treatment. It will be noticed that while the annealing 
or first heating curves differ considerably, in the first case being 
& steady drop, and in the second a rapid fall succeeded by a rise 
followed by another drop—the extent of which is unknown— 
the cooling curve in both being gradual, the final or ageing 
curves are almost identical, amounting in the end to a drop of 
0:12 per cent, when heated from 35°C. to 85°C., or an average 
of 0:0024 per cent. per degree centigrade. The reason for 
85deg. being the lowest reading is the enormous time that. 
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would have to elapse before the oven dropped to norma? 
temperature; but, as indicated by the curves, the alteration 
in resistance from normal temperature to 30deg. is really 
negligible and practically immeasurable. It may also be 
taken that the reason for some of the cooling curves crossing 
succeeding heating curves is due to the oven door being 
partially opened for economy in time; the consequent ШЕ 
of cold air chilling the thermometer caused the recording of 
a lower temperature than actually existed in the coil. From 
these curves may well be imagined the feelings of the man who, 
not knowing the traits of this alloy, took the first or annealing 
curves as the true temperature curves, or any one curve ав. 
being common to the alloy under all methods of treatment. 
The writer has heard it stated that manganin in the form of 
fine wire cannot be relied on, that it rapidly deteriorates and 
alters in value. In the case of coils properly prepared and 
treated such is not his experience; on the contrary, from tests. 
made of coils having a total area exposed to the atmosphere 
of 7 and even 14 sq. ft, it stands far better than was 
expected. Of course, if in annealing one treats fiue wire in 
the same way as one would treat a sheet or bar, one must 
expect failure. The treatment in tempering a hair-spring is 
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slightly different to that adopted in tempering even a chisel, 
and it is there possibly that mistakes have been made, for it 
does not require very many degrees in excess of annealing to 
destroy the ductility of manganin, and make it as short as 
burnt metal usually is; moreover, one runs great risk of 
charring the silk covering if there be any, and an insufficiency 
of shellac. In any case much reliance cannot be placed upon 
continental instruments supposed to have coils of this alloy, 
for, unfortunately, its price per pound is not a nominal figure, 
whilst other alloys may be had which are very much cheaper ; 
and as detection is impossible in an ordinary way, the tempt- 
ation to substitute the cheaper for the better is possibly too 
great to be resisted. Only recently an instance came under 
the writer’s notice, in which, for convenience, ап alloy was 
obtained from a different firm to that previously dealt with. 
Both firms had the same name for it, and it was supposed to be 
identical. Suspicions were atoused, and chemical analysis 
made. The result was that instead of a proportion of 30 per 
cent. in the first place, we had 3 per cent. and 20 per cent. of 
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another metal added. Which was correct under the cognomen 
adopted was impossible to say, but the first alloy served its 
purpose, the second did not. 

‚ In addition to its other little foibles, manganin is not easy 
to solder. There is а particular or critical heat at which it may be 
done as easily as copper, but one cannot define it ; practice alone 
ensures it. The surface must in any case be absolutely clean; 
if gilded, however, the whole difficulty disappears. 

In the construction of resistance boxes and coils it is, as a 
rule, customary to wind the wire upon bobbins in successive 
layers. This is all very well where the current passing is 
inappreciable, but when it becomes necessary to pass current 
of any appreciable amount then temperature difficulties arise 
which are almost unending, more especially if the coils are 
ratios, and have, therefore, to bear a constant value to each 
other. The difficulty is easily seen ; wound upon bobbins, layer 
upon layer, there arise differences of temperature between the 
inside layers and outside. Between the larger and smaller 
bobbins, &., their values become uncertain, and measurement 
of their actual temperature impossible. One can, of course, 
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float them in oil, twiddle a stick or paddle therein, read the 
thermometer, and say we have the temperature. But have we, 
except under special circumstances? To the practical engineer 
the thought of the oil business, with agitation by means of a 
paddle-wheel, motor, and central station behind it, is not 
pleasant. Is there no other method possible of a more practical 
nature? Cannot standards be made substantial enough to 
carry. decent currents without heating (one hears of insula- 
tion tests with low voltage condemned, but nothing is said 
of resistance measurements with the almost infinitesimal forces 
usually used), cannot they be efficiently lagged in conjunction 
with platinum,thermometers by means of which almost infinitesi- 
mal changes in temperature can be instantlyindicated? Wherein . 
lies the difficulty ? : | 

In the case of the potentiometer method of measuring high 
voltages, ratio coils have to be,used, and the following is a 
description of a set of the same mounted and usually called the 
voltbox. All are alike in construction, differing only in the 
number or value of ratios ; that ordinarily used for voltages up 
to 300 or 600 volts ав a maximum is shown in Fig. 49, and 
consists of two glass tubes fixed, as shown, between the struts 
screwed to brass standards. One tube has respectively а 50w, 
450w and 4,500w coil wound thereon, ог 5,000w altogether; the 
second has a single coil of 5,000w, the total box being 10,000w 
in resistance. From this it will be seen that there are at once 
accurate standards of 50, 500, 5,000 and 10,000 ohms. Also 
by suitable connections to terminals accurate ratios of 200/1, 
100/1 and 10/1 аге made, so that 45th, , 35th or yġsth of a total 
voltage may be carried to the potentiometer and meaaured, and 
the result multiplied by 10, 100 and 200 as the case may be. 
There is not the slightest difficulty in adjusting these coils 
accurately to 1 in 25,000, either collectively or individually, 
and it is possibly in the measurement of resistance that the 
potentiometer method scores best off other methods, for all 
being done from potential points, there is no question of 
dirty contacts, no necessity for that most wasteful and 
abhorrent metal—mercury, which iusidiously works its way 
into every hole and corner that it ought not, destroys or mars 
the appearance of adjacent instruments, and ought—as set in 
example by the Board of Trade laboratory—to be strictly 
ostracised from any self-respecting test room. 

It should be stated that the wire is wound in one layer 
from end to end of the tubes, and is of manganin, and as it is 
all of the same gauge, and current is passed through the whole 
in series, and the box being airtight, any heating that does 
take place is evenly distributed, and in the case of ratios is 
entirely immaterial. When used as standards the voltage is 
naturally less and heating reduced accordingly. In any case 
the greatest heating should not bé more than 30°C. approxi- 
mately, the error produced being, as shown by previous curves, 
negligible for all practical purposes. Moreover, a smaller 
gauge wire may be used than upon a bobbin, and it is easier 
to wind a tube more nearly non-inductive than a bobbin. Add 
to this the fact that the whole of the wire is visible, and 
that half the surface of the whole wire is open for radiation 
direct and the remaining half by radiation through the tube, 
and we have sufficient reason for departure from the general 


routine. 
TN TT e 


THE MANUFACTURE OF CALCIUM CARBIDE. 


An account of the manufacture of calcium carbide, as carried 
out at Froges, near Grenoble, has recently appeared in the 
Zeitschrift fiir Elektrochemie, from which we abstract such por- 
tions as appear to be of interest. A waterfall capable of 
yielding 500 н.р. to 1,000 н.р., according to the time of year, 
was formerly utilised at Froges for the production of aluminium, 
but since the price of that metal has fallen considerably, and a 
large works for its manufacture has been started elsewhere by 
the same company, the smaller factory at Froges has been used 
more or less as an experimental station, calcium carbide and 
10 per cent. ferro-aluminium being the commodities chosen to 
be made in a tentative manner until their remunerativeness 
is put beyond doubt. The whole of the plant and apparatus 
is of the simplest description. There are two dynamos, 
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each giving 6,000 amperes at 60 volte, which are used for 
feeding the furnaces, and a smaller machine of 65 amperes at 
110 volts, serving as an exciter. Each large dynamo can feed 
three furnaces, but at the present time only one of each set is 
in use at a given moment; they are, of course, used in turn. 
The furnaces are of the old Héroult type for the production of 
aluminium, and have not been altered for their change of 
function. The body of the furnace forms the cathode, and the 
anode is a large carbon rod suspended above the central cavity. 
The fused prodact flows away through an opening in the body 
of the furnace, so that the method, though crude, is practically 
continuous. The actual process of manufacture is far from 
complex. A mixture of coke and lime is filled into the central 
cavity, the anode is lowered, an arc is formed, and the opera- 
tion is pushed on until the workman judges by the size and 
colour of the flame issuing from a hole in the cover of the 
furnace that the formation of the carbide is complete. The exit 
hole is then opened, the fused charge flows out and а. new 
quantum of raw material is shovelled in at the top. A charge 
is worked off in about 40 minutes. In the event of the manu- 
facture of calcium carbide proving a stable and remunerative 
trade, it is proposed to fit the furnaces with automatic feeding 
arrangements whereby the process may be truly continuous and 
the output may be consequently increased. At present each 
furnace can turn out about 300 kilogrammes of carbide per day of 
24 hours; but, on account of the demand being by no means great, 
it is found sufficient to run only during an ordinary working 
dap, so that the total output of the factory does not exceed 300 
kilos per day. "The supply can at any time be increased both 
at Froges and at the new works at La Praz, should a consider- 
able demand for calcium carbide arise. 

It is to be regretted that no estimate of cost is appended to 
the article. RN 

_ € Á—— e 


ELECTROLYTIC WHITE LEAD. 


In the Journal of the American Chemical Society (1895, 
XVII., 885-842) will be found a Paper by R. P. Williams 
describing the working of the electrolytic process for the 
manufacture of white lead invented by Mr. A. B. Brown, of 
Boston, U.S.A. In this process a sodium or potassium 
nitrate solution is electrolysed in a series of wooden vessels 
divided by porous partitions into two compartments, one con- 
taining a pig-lead anode, and the other a copper cathode. The 
solution is run in from an overhead tank, and on the passage 
of the current the anode dissolves, forming lead nitrate, 
whilst sodium hydroxide is formed in the cathode compart- 
ment, and free hydrogen is evolved, the copper being unacted 
upon. The primary reaction which takes place is probably 
that shown by the following equation :— 


2NaNO, + 2H,O + Pb = (2NaOH + H,) + (PbO, + 2NO,). 
The lead nitrate and sodium hydroxide solutions thus formed 
are drawn off separately, and mixed in quantitative proportions, 
with the result | | 
Pb(NO,), + 2NaOH = Pb(OH), + 2NaNO,, 


that a white precipitate of lead hydroxide is formed, sodium 
nitrate being left in solution. An automatic rotary filtering 
device is employed to continuously separate the amorphous 
precipitate of lead hydroxide from the sodium nitrate solution, 
which is pumped back into the reservoir and used over and 
over again. ‘This regeneration of the sodium nitrate is one of 
the economic features of the process., The final step is the 
admixture of bicarbonate or normal carbonate of sodium with 
the lead по whereby a precipitate of pure lead car- 
bonate is obtained according to the following equation :— 


Pb(OH), + HNaCO, = PbCO, + NaOH + H,O, 


and the resulting sodium hydroxide has only to be recarbonated 
to render it available for use once more. Thus the two main 
agents in the process—sodium nitrate and sodium bicarbonate 
—do duty over and over again, with but slight addition to 
make up for loss. The original alkaline nitrate solution may 
be of any convenient strength, but IIb. per gallon (10°B.) is 
recommended as being sufficiently concentrated. 


At an experimental station worked for several months at 
Cambridge (Mass.) under the direction of Mr. A. B. Brown, 
the inventor of the process, 500lb. of white lead were turned 
out per day, and the process was found economical as com- : 
pared with the old methods, inasmuch as it uses pig-lead as 
it comes from the furnace without remelting, whilst in the 
Dutch process it has to be cast into buckles of definite 
size, and after the action of acetic acid from one-half to one- 
third of the lead employed is left uncorroded, and has to be 
recast. Again, every reaction takes place rapidly, instead of 
requiring from two to six months as by the other mode. 
There is also a great saving in materials and labour; no free 
acid, either acetic or nitric, is used, and the process is clean 
and non-poisonous. · Тһе product is pure, as the sodium 
hydroxide removes any impurities which may be present in 
the raw material; for instance, any salts of aluminium or 
zinc would be dissolved, and it removes organic matter. 
The white lead produced is globular, and so fine that no 
grinding is required; in fact, a special. brand of cloth has to 
be made to filter it. The Dutch and electrolytic paints have 
been exposed side by side for two years, and no difference can 
be detected in durability or opacity. The covering power of 
the new paint is from 12 to 20 per cent. higher than that of 
the Dutch, which is stated to owe its superiority to that made 
by most other processes to its globular character. The prac- 
tical failure of the French rapid precipitation process is 
attributed to the low covering power of the product (“ Clichy 
white), resulting from its crystalline form. The new 
material being globular, and even finer in texture than the 
Dutch, has therefore an improved covering power. 


ELECTROCHEMICAL ACTINOMETRY. 


This formidable title is chosen as the heading of an article 
by M. Maréchal appearing in L' Eclairage Electrique and trans- 
cribed into the Zeitschrift für Elektrochemie, whence we select 
such portions as are of interest. 

The apparatus described is designed to measure the elec- 
trical energy resulting from the impingement of light upon a 
copper plate covered with a thin film of oxide and opposed to 
a second plate with a clean metallic surface. Both plates dip 
into a solution of a haloid salt of an alkali metal, and the 
non-oxidised plate is protected from light by a suitable 
envelope. The electrolyte should be dilute, e.g., it should 
contain about 1 gramme of the salt per litre. On connecting 
the electrodes with a sensitive galvanometer it is found that. 
the potential difference between the plates responds to small 
variations in the lights falling on that which is exposed, and 
that the plate with the film of oxide is always positive to the- 
plate with a clean surface. ‘Diffused daylight gives a reading 
of some thousandths of а ‘volt, and direct sunlight one of 
nearly 0:1 volt. | | | 

The author has observed that for comparatively weak sources 
of light (taking daylight as а standard), e.g., the oxyhydrogen 
light, the voltage is inversely proportional to the square of the 
distance of the source of light, i. e., it is proportional to the 
intensity of the light; with sunlight, on the other hand, the. 
voltage lags behind the light intensity. Using monochro- 


matic light it is found that the voltage is much influenced - 


by the wave length of the impinging ray. Using sodium 
chloride or bromide as the electrolyte, the effect increases 
from the red end of the spectrum, gradually to a maximum 
at the green or green-blue portion; with sodium iodide the 
maximum voltage ranges from the yellow to the green-blue. 
Blue rays give only a feeble result, and the violet almost none. 
By promoting selective absorption the sensitiveness of the 
arrangement can be greatly increased. For this purpose it 
suffices to dip the oxidised copper plate in a weak solution of 
some colouring matter. Thus, using the dyestuff known as 
* crystal green” the sensitiveness of the couple is increased 
three or fourfold, while, with “ malachite green," the increase 
is some eight times the original value. In this case the sensi- 
bility of the plate is naturally greatest for red rays. — 

It appears that in all the cases quoted the light does not. 
act by virtue of accompanying heat radiations nor by its so- 
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called chemical rays of the violet and ultra- violet, but by what 
Maréchal dubs its ‘‘ actinicity.’’ The reaction brought about 
by the impinging light may be simply represented thus: 
4CuO + 2NaI + H,O =2Na0H + Cul,.3Cu0. 
Numerous uses for the actinometer are suggested. It may 
be employed for the direct electrical registration of optical 
signals. Needless to say it is also proposed as a photometer. 


THE TELEPHONE AT THE SPRINGHILL INFIRMARY, 
BIRMINGHAM. 


The telephone system at Springhill Infirmary, Birmingham, 
was laid down to prevent loss of time in calling medical aid to 
any part of the institution. The infirmary comprises a main 


From the description of which the foregoing is a digest, it | block, through the length of which there runs a corridor some 


seems ihat the actinometer is an ingenious contrivance for 
measuring & somewhat mixed quantity; but there is no evi- 
dence to show that the particular value measured is identical 
with that other complex entity, the special fraction of vibra- 


tions of & particular class which affects the normal human | 


eye with the sensation known to the possessor of that organ 
as light. 


NEGATIVE RESISTANCE. 


There is & great whetting of swords and sharpening of spears, 
and the evil spirit of war is glooming threateningly over a 
certain section of the Physical Society. The question at issue 
is one of terminology, and a little more ; the outcome of recent 
discussions and experiments concerning the electric arc. The 
facts which Mrs. Ayrton and Mr. Frith have recently furnished 
can, it appears, be very comfortably reconciled with their view 
of the theory of the arc, by. assuming the arc to possess a 
negative resistance. And, moreover, it is not easy, prima facie, 
to bring these facts into conformity with experience by the 
simple device of assigning to the arc a “ back electromotive 
force.” The phenomenon, for instance, that in a circuit of next 
to no resistance, do what you will with current and carbons, an 
arc is always erratic, and only can be made steady by inserting 
resistance, is a mystery which gives almost a potential quality 
to resistance. Again, the power-curves, deduced from volt- 
meter and ammeter when an alternating voltage is superadded 
to asteady-current aro, constitute evidence apparently in favour 
of the heresy that there is a lurking negative resistance. 

We have accustomed ourselves to use the word ‘‘resistance ” 
іп a sense practically identical in analogy with that in which 
dynamics employs the term “ friction "; and that any electrical 
system of currents and conductors can engender negative resist- 
ance is as heterodox a notion as that any mechanical system 
can be possessed of negative friction. If an engineer asserted 
that his shafting was provided with bearings which aided 
instead of retarded the rotation, he would, to say the least, be 
lightly spoken of. It is not unnatural that some electricians 
should be found sufficiently wanting in courtesy to gibe at an 
expression во new to them as negative resistance.” 

Resistance is the youngest member of the electrical 
trinity, and we have learned to regard it as the most tangible. 
Its measurement has become the cardinal operation of all elec- 
trical testing ; its standards are as nicely determined as any- 
thing we are accustomed to regard as fized ; and that its sign 
is always positive is, or was, q ite as certain as that you could 
not photograph through a brick-wall. 

On the other hand, the “ back electromotive force” of the 
arc is always a fugitive quantity. In electrolytes, cables and 
land lines, a similar will-o-the wisp may have deluded us 
under the title polarisation ”—an unfortunate term, too often 
associated with such theories as are “all carvéd from the 
carvers brain.” Is there any necessity for orystallising our 
knowledge of the aro at its present primitive stage? A man 
of less astuteness than Prof. Silvanus Thompson could reduce 
“ negative resistance” to an absurdity ; and a man of greater 
ignorance than Prof. Áyrton might have risked the heretic 
suggestion, but whether he would have stated his case so 
plausibly is another matter. 

When Finsbury and South Kensington are at loggerheads, 
experiment alone can aid us. If the arc has resistance, experi- 
ment should tell us its linear dimensions, and its locus between 
the carbons. And, if the resistance is negative, experiment 
ought to tell us which dimension makes it so? Perhaps the 
locus is negative; we suspend our judgment, and confess that 
“back electromotive force " introduces a confusion only a little 
less confounded. 
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Fic. 1.—New Telephone Switchboard : Springhill Infirmary, 


100 yards long. On either side of this corridor are short 
passages and staircases leading to the various wards. This 


block has accommodation for over a thousand patients. In 


addition to the main block, there are situated in various parts 
of the extensive grounds the wards for epileptic patients, male 
and female; the nurses’ home and other departments. In such 
a large and scattered establishment the rapid summoning of 
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assistance becomes a matter of prime importance, hence the 
introduction, some four or five years ago, of a very complete 
system of telephones, call bells and alarms. 

. The installation has recently been overhauled and reorganised, 
and a new switchboard fitted up. The centre panel of theswitch- 


board (Fig. 1) is occupied by sixty drop indicators and spring . 


jacks, of the Western Electric Company’s pattern, by-means of 
which telephonic communication can be made with every ward, 


* 


kr prs 3 
|. 
© 


Fia, 2. 


the nurses’ home, the medical officers’ quarters, and a number of 
other points. The usual adjuncts, “ ring offs,” plugs and cords, 
speaking and ringing keys, are placed below. The transmitter, 
which is of Hunningscone type, is suspended by flexible cords, 
and is rendered adjustable for height by an arrangement of 
spring rollers, similar to those used for railway carriage blinds. 
The roller with the cords and connections is shown in Fig. 2. 
The roller s carries two metal discs, d, insulated from each 
other, to which the ends of the transmitter cords are attached. 


E 
Fia. 3.—Showing fire alarm in connection with two telephone circuits. 


These discs rub against contact springs, c, keeping the circuit 
complete for all positions of the transmitter. This device has 
been patented by Messrs. Walker Bros., of Birmingham, who 
supplied the new switchboard. Above the centre panel there 


is a series of glazed frames which carry lists of code signals,’ 


and instructions to the attendant.. Above this, again, are 
three bells, the two outer ones being magnet-bells, which 
are used for emergency alarms when special assistance 


is urgently required in either of the epileptic wards. The 


й 


centre one ів а deep-toned Jansen-type bell; it can be rung 
from every point where a telephone set is stationed, and is used, 


only in case of fire. 
go arranged that when the fire bell is rung, the indicator which 


The fire alarm and telephone circuits аге 


corresponds to the station from which the alarm is given is . 


dropped. Fig. 3 shows how this result is obtained on two 
circuits. The bell F with a battery of sufficient size is connected 
to the earth terminal on the switchboard, and to a lead L, which 
has branches to two way keys Ei, Æ» one at every telephone set. 
These pushes (Fig. 4) when iu their normal position maintain 
the telephone circuit intact, but when one of them is depressed, 


it completes the bell circuit by way of the telephone line and 


indicator +, ?,. | 
Side panels on the switchboard carry pushes which are 
connected to single stroke bells, for signalling purposes, in the 
boiler house, the nurses’ home, the local fire station, and one, 
which is perhaps the most interesting, and certainly the most 
important, is connected to single stroke bells in every ward, 
arranged to all ring simultaneously. The use of this is to enable 
the attendant to call the attention of any particular medical 
man wherever he may be. For example, Dr. Z is wanted 
urgently in ward A. The nurse in charge of the ward would 


Fic. 4. 


go to her telephone and ask that Dr. Z might be summoned, 
The switchboard attendant presses his switch the number of 
times which is Dr. Z's code signal, and the doctor, wherever he 
may be in the building, knows immediately that he is wanted 
somewhere, and by going to the nearest telephone learns where 
and why. This of course saves a lot of running about, and the 
time which was formerly lost in finding the necessary help is 
reduced to a minimum. 


pi 


A METHOD FOR THE U:E OF STANDARD CANDLES 
IN PHOTOMETRY.* 


BY CLAYTON H. SHARP. 


The fundamental assumption on which is based all American and 
English practice in the use of candles as a standard of light in 
photometry is that the intensity of light emitted by a le is, 
within certain arbitrary limits, proportional to the rate at which 
the material of the candle is consumed. - Supposing this assumption 
to be in a measure justifiable, we could scarcely imagine it to be 
d rud exact. | 
which Liebenthalt has recently shown to have such a large 
influence on the intensity of the Hefner light, can scarcely be of 
inappreciable inflence on the candle flame. But no matter how 
nearly this assumption approximates to the true state of affairs, the 
fündamental and inevitable difficulty with this definition of the 
light unit still remains. It is this: What we ought to know 
is not the mean rate of eonsumption during the period over 
which the measurements extend, but the rate at the instant 


Abstract from the Paysical Review, Vol. III., No. 6. 1896. 

+ Liebenthal, “ Ueber die Abhüngigkeit der Hefnerlampe und der 
Pentanlampe von der Beschaffenheit der umgebenden Luft." Elektro- 
technische Zeitschrift, XVI., р. 655, 1895. Zeitschrift fiir Instrumenten- 
kundz, XV., p. 147. 

.$ For evidence confirming this statement see an article by John 
Methven, read before the Southern District Association of Gas Engineers 
and Managers, London Gas World, 1889, p. 572. A translation into 
Mu will be found in Dingler’s Polytechnisches Journal, 1890, Vol. 277, 
p. 276. ; 


The purity and hygrometric state of the air, 
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at which a photometer setting is made. Since it is im- 
practicable to determine this quantity, the mean rate has been 
used for correcting observations. That this cannot be a proper 
method of procedure on the assumption made is shown by a study 
of the enormous and quick variations to which the quantity of light 
emitted by a candle is subject. Curves* showing these instan- 
taneous variations have been obtained by the use of a sensitive 
bolometer which, when exposed to the radiation of a candle flame, 


would respond to every change in the intensity of that radiation. 


It is quite possible that a series of photcmetric settings should be 
made in such a way that their mean would give a value considerably 
lower than the mean ordinate of an intensity curve covering all the 
time between two weighings of the candle. Moreover, in. the 
bolometric investigation it was found that corrections to the mean 
ordinates of the various curves for deviations from the normal rate 
of consumption did not serve to reduce these ordinates to à common 
value ; or, in other words, that the energy radiated was not propor- 
tional to rate. Since the radiant efficiency of a candle flame does 
not change with its size, - provided that it does not smoke,—this 
would be true for luminous radiation as well as for total radiation. 
This is in accord with the observations of Tyndal + and the results 
of Von Jolly, who showed that on a mountain summit candles have 
a shorter flame and diminished intensity, with the same rate of 
ccnsumption. Recognising these facts, the German photometrists 
have insisted that the flame height is the significant factor, and that 
candle measurements should be made only with a standard height 
of flame. They would clean the wick of the candle, wait until the 
flame height becomes normal, and then set the photometer.t 
There are certain objections to this method of procedure, although it 
undoubtedly gives better results than the English practice. In the 
first place, it must be a time-wasting and patience-trying operation. 
Moreover, it is very doubtful if snuffing the wick of a standard 
candle is an allowable operation, since the shape of the flame 
depends on the particular cur] which the wick assumes, and is 
normal only when thé wick has its natural curl. A more desirable 
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Fic. 1.— Curves by Liebenthal. 


method would be to measure, at the instant the photometer setting 
is made, the height of the candle flame ; then, knowing a relation 
between the height of the flame and the intensity of light emitted, 
to reduce the instantaneous intensity to the intensity at normal 
flame height. 

The first question, then, becomes: Does any definite relation 
exist between these quantities? Giroud has shown that the 
slender, pointed flame of his bec-bougie varies at the rate of about 
2 per cent. per millimetre, the relation between flame height and 
intensity being nearly linear. Liebenthals has drawn curves (see 
Fig. 1) showing this relation in the case of the Hefner lamp and of 
the English standard candle. For the former the relation is 
approximately linear for small variations, and shows for variations 
between 36mm. and 45mm., 2:6 per cent. per millimetre. 
two English candle curves are practically straight lines for all 
ordinary variations, and show 2:1 per cent. and 1:9 per cent. per 
millimetre respectively, for variations between 40mm. and 50mm. 


* Sharp and Turnbull, “A Bolometric Study of Light Standards," 
Physical Review, Vol. IL, p. 1. This article will be referred to frequently. 

T Tyndal, Beat as a Mode of Motion." Also Dr. Frankland, PA4o. 
tophical. Transactions, 1861. 

+ In the original directions for the proper use of the German Verein- 
skerze, however, it is stated that snuffing is unallowable, and that measure- 
ments should be made only when the quietly-burning ffame has reached a 
height of 50mm. See Beschluss der Versammlung des Vereines des 
Gas- und Wasserfachmünner Deutschlands, &c. Dingler's Polytechnisches 
Journal, 206, p. 529. This is a reprint from the Journal für Gasbeleucht- 
ung und. Wasserversorgung, 1872, November 12th. On the other hand, sec 
the report of a committee of the Verein von Gas- und Wasserfacmiinnen 
as transcribed in Lu Lumière Electrique, XXXIV., p. 178. Here snuffing 
the wick is recommended. Sce also Krüss' book, “ Elektrotechnische 
Photometrie." a 

$ Liebenthal, ‘‘ Photometrische Untersuchungen über die von Hefner- 
Alteneck’sche Lichteinheit," Elextrotechnische Zeitschrift, IX., p. 96, 1888. 
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The present experiments were suggested by the results of the 
bolometric tests of candles. They were undertaken first for the 
purpose of investigating this relation between flame height and: 
intensity, and second, to determine whether the use of this rela- 
tion would not make it possible to get more consistent results than 
can be obtained by correcting for rate of consumption. | | 

Two methods were employed to determine the flame height- 
intensity ratio. In the first method the intensity of the radiation 
of the candle was measured by the bolometer in the way previously 
described. To measure the height of the flame, a long camera was 
constructed, having its lens and ground-glass plate at a fixed 
distance from each other. The ground-glass plate was graduated 
empirically to read directly in millimetres the height of objects 
focussed upon it. The candle was placed on a pan attached to a 
spiral spring of such a length that its elongation would be just equal 
to the length of the candle. By this arrangement the ор of the 
candle was kept at a constant height above the floor, and when once 
the image of the base of the flame had been accurately adjusted on 
one of the lines of the camera screen (to facilitate which the screen 
was capable of a slight vertical movement), it remained there during 
a considerable period of time. Hence, to measure the height of the 
flame at any instant, it was necessary only to glance at the image of 
the top of the flame and to note its position on the screen. 16 will 
be noticed that this camera device is, to a certain extent, a modi- 
fication of Krüss' optical flame measure which has been in use a 
number of years. Extended to take in the bottom of the flame, 
and combined with the spring balance, it enables measurements 
to be made with great quickness and with a sufficient degree of 
accuracy by an observer who is located so far from the flame as to 
leave it entirely undisturbed by his movements. The magnifying 
power employed was about two, and heights were measured only 
to 0-Dmm. Greater closeness of measurement was deemed unneces- 
sary on account of the ill-defined nature of the base and tip of the 
The actual base of a candle flame is difficult to observe 
cn account of the small quantity of light which it emits. The 
procedure adopted was to set on the line of demarkation between 
the charred and uncharred 3 of the wick, since this was 
found usually to mark the base of the flame. In case a close 
inspection of the candle showed the base of the flame to be slightly 
above this point, a further adjustment of the screen was made. 


Fd. 2.— Arrangement of Photometer. 


In order to ensure great steadiness of the flame, the candle was 


laced in a roomy, well-ventilated box having a glass window. 
Having put the candle in position before the bolometer, and 
having adjusted the camera properly, the bolometer screen was 
raised and simultaneous observations were made of galvanometer 
deflections and flame heights. These readings were corrected for 
any change in sensitiveness of the bolometer and any drift of the 
galvanometer needle, and were plotted, using flame heights and 
galvanometer deflections as so ordinates: | 
In the second method à Lummer-Brodbun photometer was used. 
At one end of a photometer bar 200in. long was placed a 110-volt 
glow-lamp. This was maintained at a voltage of 100 by means of a 
storage battery. Being run at low eflicienty, its colour was about 
the same as that of a candle, and its change in candle power during 
the time it was in use was too small to be detected. At the other 
end of the bar was the candle, supported by its adjusted spring. 
The candle was always placed so that the curl of the wick was per- 
pendicular to the axis of the bar.* Thearrangement for measuring 
flame heights is shown in Fig. 2, which represents a projection of 
the apparatus on a horizontal plane. В is the photometer bar, С 
the candle, M a mirror placed behind the candle in such a way as to 
reflect the rays from it through the lens L, which projected them 
on a graduated screen S placed immediately behind the bar. The 
mirror was carried on a movable support so as to admit of an adjust- 
ment of focus. This arrangement was adopted, since by its use one 
observer could do all the work. The method was simply to make 
a rather quick photometer setting, and then instantly to note the 
position of the top of the flame on the screen, reading the position 
of the photometer afterwards. ! 
In some of the earlier measurements a kerosene lamp with an 


* For the variation of the intensity of candle asa function of the azimuth 


of the plane of the wick, see Methven, /oc. cit. ; also an article by Sugg, in 
the Journal for Gas Lighting. 
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Argand burner similar to the ordinary загар р burner was 
used as a secondary standard. The upper part of the сопот 
was covered by a closely fitting cylinder of ferrotype iron in suc 
a way that the top of the flame was entirely hidden. This fur- 
nished a very steady source of light after it had been burning long 
enough for the parts to become thoroughly warmed, and ite 
intensity was unaffected by slight adjustments of the height of the 
epe provided only that the flame was always high enough. 
Unfortunately, its intensity varied enough from day to day to make 
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Fic. 3.—Bolometer Curve. 


its indications unreliable without a daily calibration, and it was 
replaced by the more convenient and accurate glow-lamp. Obser- 
vations of variation of intensity with flame height are not affected 
by this fact. 

The observations were treated in the following manner :— The 
various observed values «f flame height were collected in such a 
way that heights of 4Imm., 41‘5mm. and 42mm. formed one 
group; 42°5mm., 43mm. and 43:bmm. another, &c. The mean 
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height of each group was found, also the mean 1 bar- reading corres- 
ponding to it. The candle-power of the standard was found by 
аша the mean of all the heights and bar-readings, and reducing, 

by means of an approximate correction, to a standard flame height 
of 45mm. Using this value for the intensity of the glow-lamp, the 
intensity of the candle corresponding to each group was computed. 
By means of a curve plotted from these values the percentage 
variation per millimetre of flame height was determined. 
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Fia, 5.— Photometer Curve. 


In order to find the relative accuracy of this and of the ordinary 
method of using candles, the following observations were made :— 
A candle burning normally was weighed by the method of tran- 
sits," was transferred to the spring balance, and ten or more 
saper settings made, the flame heights also being noted. 

e candle was then weighed again, and another group taken. 
A number of such sets of observations were made on several days, 
and since the glow lamp was used as a.reference standard these 
sets are comparable with each other. The mean value of the 
cándle power of the glow lamp given by each of these sets of 
observations was corrected for rate in the ordinary way, ahd was 


! Table I. 
i | 
Bolometric. е | Photometric. со Photometric. | bod 
1894. | 1895. 1895. 
Nov. 299 2:2 | July 27............ 55 | рес. 5, E 
Dee. 5............... 27 | Oct. 30 54 » F 2:3 
1895. Nov. 1, I.......... 53 P G 
Feb. 23, II. 2˙2 I 55 3 H 
„ casas cas 2:5 | Nov. 6, I.. 2:2 Dec. 4, I) 
Ш......... 32 IL. 27 J | 
March 21, I 31 | Nov. 27, I... T 27 K K 
| IL. 2-9 L . 
» » 2:6 
Opt. ( 27 Dee. 2, AM., 5 2-7] A М | 
| B B NJ 
Dec. 2, r. u., € 
ZEE ui р | 2:8 | 
» D* 
Weighted mean 
Mean | 27 ot aes 27 


also corrected by reducing from the mean flame height to the 
standard height of 45mm., using the mean yalue of the relation 
between intensity and flame height as determined from all the 
observations, both bolometric and photometric, The deviation of 
each value obtained for the candle power of the glow lamp from 
the mean value obtained from all the observations was computed, 
and this deviation was reduced to per cent. A comparison of the 
percentage deviations given by the two methods shows their rela- 
tive accuracy, while the absolute values of the percentages show 
the error which one is liable to make in using candles in either of 
the two ways. 

The results obtained in the various sets of observations are 
shown reduced and plotted in Figs. З to 6, and in Table I. Figs. 
3 and 6 show results obtained with the bolometer, connecting the 


Galranometer Deflections. 


40 41 42 48 44 
Flame height in Millimetres. 


45 40 47 48 49 50 51 


Fic. 6.—Bolometer Curve 


height of the candle flame with the intensity of the radiation as 
measured by the galvanometer. Figs. 4and 5 show similar results, 
the photometer, however, being used instead of the bolometer to 
test the radiation. The variation found in the intensity expressed 
in per cent. per millimetre is shown in Table 1. An inspection of 
the curves will show that while the relation between flame height 
and intensity is a fairly definite one for any given group of observa- 
tions, there is a considerable range of variation in the values for it 
as obtained from different groups. Moreover, the relation some- 
times changes during one burning of the candle. Fig. 6 illustrates 
this peculiarity in that there is a group of points marked E 
which lie considerably below the line plotted to represent all the 
observations ; and that the slope of the flame height-intensity curve 
plotted from the points marked [7| is materially different from 
that obtained from other groups .of гра This may be due to а 
change in the shape of the wick. The fact that this relation is not 
absolutely constant does not vitiate the proposed method of treat- 
ing candle observations ; for since the deviations of flame height 
from 45mm. is seldom more than 10 per cent., if our assumed value 
for this relation is in error by as much as 20 per cent., our reduced 
value for candle-power would be in error by no more than 2 per 
cent, 

The mean deviation from the mean of observations corrected in 
this way was a little over 2 per cent., and fourteen out of twenty 
values were in error by 2:1 per ‘cent. or less, In the case 
of corrections for rate, the mean deviation was over 6 per 
cent., while but one out of fourteen values: deviated by less 
than 2 per cent., and only four by less than 4 per cent. In other 


E 
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words, by correcting for flame height an error of less than 2 per 
cent. may reasonably be expected, and the probability of making an 
error greater than 4 per cent. is small ; whilein correcting for rate, 
errors of 8 per cent. and 9 per cent. are of common occurrence. The 
values corrected for rate might, perhaps, be more consistent if the 
rule were followed to reject all observations in which the rate fell 
below 114 or above 126 grains per hour. Similarly, the errors in 
the values corrected for flame height might be smaller if observations 
made at extreme flame heights were to be rejected. Indeed, it is 
one of the chief advantages of the method that the observed flame 
height furnishes a criterion for the rejection of any observation 
which is regarded as doubtful In this discussion, however, in 
order to be equally fair to both methods, no observations have been 
rejected. 

The results of these photometer observations confirm fully those 
obtained by the use of the bolometer in determining the variations 
of light standards, and show very conclusively that the fundamental 
assumptions on which the bolometric testa were based, were entirely 
justifiable. : 

In the *'' Bolometric Study of Light Standards" it was shown 
that the British candle is subject to sudden variations in intensity 
which are sometimes as large as 15 per cent. Many of these 
sudden drops were noticed while making the photometer observa- 
tions, and they all had the same characteristics as are shown by 
the bolometer curves. Fig. 7 shows a group of these observations. 
Assuming that the time intervals between the various photometer 
settings were equal, points were plotted showing the relation 
between intensity of the candle and time and between flame 


1 2 8 4 656 6 7 8 9 10 11 12 
Time inter vals, 
H = Flame height in Millimetres. I= Intensity of Candle. 
Fic. 7.— Variation of flame-height (H) and intensity (I) of English candles, 


Dotted line shows intensity reduced to standard flame-height. 


height and time. It will be seen at once that tho two curves are 
of very similar characters. ‘The flame height gradually increased, 
and with it the intensity until, when the height of 48mm. had been 
reached, there was a sudden drop, the change in intensity amount- 
ing to 12 per cent. These curves evidently show in an imperfect 
way variations precisely similar to those which are so faithfully 
reproduced by the galvanometer needle. In view of these qualita- 
tive and quantitative results it would seem to be impossible to 
ie the reliability of the bolometer as an instrument for making 
such tests. 


THE ELECTRICAL RESISTANCE OF ALLOYS.* 


BY LORD RAYLFIGH, SEC. R.S. 


The recent researches of Profs. Dewar and Fleming upon the 
electrical resistance of metals at low temperatures have brought 
into strong relief the difference between the behaviour of pure 
metals and of alloys. In the former oase the resistance shows 
every sign of tending to оер, altogether as the absolute zero 
of temperature is approached, but in the case of alloys this con- 
dition of things is widely departed from, even when the admixture 
consists only of a slight impurity. 

Some years ago it occurred to me that the apparent resistance 
of an alloy might be partly made up of thermo-electric effects, 
and as a rough illustration I calculated the case of a conductor 
composed of two metals arranged in alternate laminæ perpendicular 
to the direction of the current. Although a good many difliculties 
remain untouched, I think that the calculation may perhaps suggest 
something to those engaged upon the subject. At any rate it 
affords d priori ground for the supposition that an important dis- 
n may exist between the -resistances of pure and alloyed 
metals, f 

The general character of the effect is easily explained. According 
to the discovery of Peltier, when an electric current flows from 
one metal to another there is development or absorption of heat 
at the junction. The temperature disturbance thus arising in- 
creases until the conduction of heat through the lamin:e balances the 


* From Nature. 


des Jahres, 1895." 


Peltier effects at the junctions, and it gives rise to a thermo-electro- 
motive force opposing the passage of the current. Inasmuch as 
the difference of temperature at the alternate junctions is itself 
proportional to the current, so is also the reverse electromotive 
force thereby called into play. Nowa reverse electromotive force 
proportional to current is indistioguishable experimentally from 
a resistance, so that the combination of laminated conductors exhibits 
a false resistance, having (so far as is known) nothing in common 
with the real resistance of the metals. 

If e be the thermo-electric force of the couple for one degree 
difference of temperature of the junctions ; t, t' the actual tempe- 
ratures ; then the electromotive force for one couple ise (- f). If 
we suppose that. there are n similar couples per unit of length per- 
pendicular to the lamination, the whole reverse electromotive force 
per unit of length is e (f- t“). Again, if С be the current corre- 
sponding to unit of cross-section, the development of heat per 
second at each alternate junction is per unit of area 273 Xe & C, 
the actual temperature being in the neighbourhood of 0°C. This 
is measured in ergs, and is to be equated to the heat conducted per 
second towards the cold junctions on the two sides. If k, k’ be the 
conductivities for heat of the two metals, | and l’ the corresponding 
thicknesses, the heat conducted per second is 

(t- t) K,; 

or if / CT“) &p, /I =, 1+l’=1/n, the conducted heat is 

n (t-t) {k/p+k/q}. 
In this expression p+q=1, the symbols p and q denoting the pro- 
portional amounts by volume in which the two metals are associated. 
Thus, when a stationary state is reached, 

i 273 * * C= t {k/p+k/q}. 
This determines ((- t) when C is given; and the whole back elec- 
tromotive force per unit of thickness is rC, where 
EN 273 x е? 
К/р + ЕЁ [ч 
This is the expression for the false resistance per unit of thickness, 
which, it should specially be noted, is independent of n, the num- 
ber of couples. The number of couples which co-operate is indeed 
increased by finer lamination, but the efficiency of each is decreased 
in the same proportion by the readier conduction of heat between 
the junctions. It is scarcely necessary to point out that the false 
аас is called into play only by currents which flow across the 
mine, 

In my original calculation the metals chosen for illustration were 
iron and copper. In this case (Everett's C.G.S. system of units, 

. 192) e 1,600. The conductivities are to be measured in ergs. 
or iron, k—0:164x4'2x10'; for copper, k'z1:11x42x10', 


Thus, if the metals are in equal volumes (р=т@=%), 


‚=? x 273 x 1,600? 
42 10 x 1°27 
This ів the thermo-electric addition to the true specific resistance, 
and is about 15 per cent. of that of copper. Such an addition may 
seem small; but it should be remembered that for the more 
distinctively thermo-electric metals e is much larger, and that it 
enters by its square. In any case it seems desirable that this 
complication should be borne in mind. The consequences which 
follow from recognised laws for laminated structures, however fine, 
must surely have some bearing upon the properties of alloys, 
although in this case the fineness is molecular. 


—26 2. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


— — 


(To-day) FRIDAY, June 26th. 
PuvsicAL Socigty. 
5 pm, Meeting at Burlington Houte. Papers to be read: 
(1) “ Admittance and Impedance,” by Е. Bedell ; (2) 
“On the Properties of a Body baving a Negative Resist- 
ance," by Prof. S. P. Thompson; (3) “On Bare Wire 
Resistances," by H. F. Burstall. 


*“ Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Thursday, 6 p m. 


BOOKS RECEIVED. 

* A Practical Treatise on tlie Otto Cycle Gas Engine." By 
William Norris. (London : Longmans, Green & Co. Price 10s. 6d). 

Jahrbuch der Elektrochemie; Berichte über die Fortschritte 
By Dr. W. Nernst and Dr. W. Borchers. 
(Halle-a.-S. : Wilhelm Knapp.) 

** Electric Wiring Specifications for Incandescent Lighting." By 
George H. Kimber. (New York: G. Н. Irwin and Co.) 


D 2 


278 


THE ELECTRICIAN, JUNE 26, 1896. 


The Slectrician. 
The Oldest Electrical Journal (1861—1878. 


каро every Friday, Price Sixpence; Post Free, Sixpence Halfpenny 
Editorial, Publishing and Printing Offices, 


1, 2 & 3, SALISBURY COURT, FLEET 8T., LONDON, 
Telephone No. 6949. Telegrams: “ ELROTBIOIAN NEWSPAPER LONDON." 


—— —— 


AU Letters relating to Subscriptions, Advertisements and other business 
matters should be addressed to the Publisher, «TRE ELECTRICIAN,” 
Salisbury-court, Fleet-street, London, E.C. Cheques and Money Orders 
should be made payable to "THE ELEOTRICIAN " Printing and Publishing 
Company, Limited, and be crossed ** Coutts and Co." 

All Editorial letters to be addressed to the Editor. 

AU letters intended for insertion in Tue  ELEOTRICIAN," or oontaining 
questions, must be accompanied by the name and address of the writer, 
not necessarily for publication, but as evidence of good faith. No notice 
whatever will н taken of anonymous 5 


Е. Volumes i t THE ELECTRICIAN” commence $n May and Novémber. 
Subscription Rates.—The Rates for Subscriptions to THW ELEOTRICIAN " 


are as follows :— YEAR. HALF-YEAR. . QUARTER. 
United Kingdom ......... 266. Od. . . . 18& 6d. ...... 78. Od. 
Postal Union ............... 80s. Od. ...... 16s. Od. ...... Od. 


(Post free, payable in advance.) 


TO ADVERTISERS. 

“Тнк ELECTRICIAN ” offers ay ine (e es to Advertisers. It has 
by far the largest fers expeptional of any English Electrical paper and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, che., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the 
not later than First Post on Thursday. Renewals of expiring advertise- 
ment orders and alterations to standing advertisements must be in Pub- 
lisher’s hands by Wednesday at latest. No alteration can be made in 
Wrapper Advertisements after Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL e accepted 
up to & p.m. on Thursday. ` 


qe BOOKS cad PUBLICATIONS: 


SUBMARINE CABLE LAYING AND REPAIRING. By H. D, WI LX. 
50и. Price 12s. 6d., post free. 

and 

culars 


ELECTRICAL LABORATORY NOTES AND FORMS (Elemen 
Advanced’. Arranged by Dr. J. A. FLEMING, M. A., F.R.S. Printed 
on application. 


ELECTROMAGNETIC THEORY. „ВУ OLIVER HEAVISIDE. Vol. I. Price 
198. 6d., post free 188. Vol. ІГ. is in 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. By Dr. J. А. FLEMING. · 
vor 8 e OF ELECTRIC CUREENTS. NEW EDITION. 


22. 6d., 
bis ILU TH TION OF INDUCED CURRENTS. Price 125. 6d., 


ELECTRIC J LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
eT oL M.A., D.8c., F. R. S. 98 original illustrations, handsomely bound. 

ce 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 108. 6d., post free. Also in German, 8s. 6d., Lo«t free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. 

THE ART OF ELECTROLYTIC SEPARATION OF ЖА (Theoretical 
and Practical). By Dr. GEORGE GoRE. Price 10s. 6d., post free 
ELECTRO-CHEMISTRY. By Dr. Сковок Gore. Price 2s., postfree. . 
PRACTICAL NOTES FOR ELECTRICAL lle Т8. By A. E. KENNELLY 

and H. D. WILKINSON. Price 6s, 6d., post free 

€ ARMATURES AND CONMUTATORS (Theory and ттан): Ву 

F. M. WEYMOUTH. Price 7s. 6d., post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
S. RAM. Price 7s. 6d., post free 888. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULÆ. BY 
W. GEIPEL and H. M. KILGOUR. Price 7s. 6d. net, post free в 9d., abroad, 8s 
large-paper edition, 12s. 6d. net, post free, 18s., abroad, 18s 

“ THE VVV 18 TWO Volumes. hse Stout 

vers, 25., ое, 98. : i 
2a. Tod. са each. eingle Primers, 3d 8d., post free, bjd. Abroad postage са dois 

THE WORK OF HERTZ. By Dr. O. J. Lopes. Price 2s. 6d. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &с 
Ву А. С. CURTIS-HAYWARD, B.A. Price 2s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BRAUMONT. Price 3s. 6d., post free. 

MOTIVE POWER AND GEARING, By E. TREMLETT CARTER. 

ration. 


n 
THE ELECTRIC ARC. By Mrs. HERTHA Ay RTON. [In i er 
FULL CATALOGUE POST FHEE ON APPLICATION 


OONTENTS OF THE OURRENT NUMBER. 
J 263 | The 


Control by Municipal 

The Electrical Resistivity of Authorities of Consuming 
Bismuth ............ ТТР 267 Devices and the Wire соп- 
A New Lorenz Apparatus. Ill. 267 necting them to the Mains. 


The Crompton Potentiometer : By C. Н. Wordingham ...... 282 
Its Use and Capabilities. London County Council......... 285 
By W. C. Fisher, A.M.I.C.E. American Notes 281 


Illustratekkk ... . 269 | CoRRESPONDENCE— 
The Worship of the Power 
Factor.—S. P. Thompson.. 288 
The Langdon Davies Motor. 
W. Langdon Davies 289 
Permeability Bridges. — P. 
T. Clulow зл оола е 


Electrolytic White Lead  ...... 
Electrochemical Actinometry .. 272 
Negative Resistance 215 


The Telephone at the Springhill 


‘Infirmary, Birmingham. LEGAL INTELLIGENCE — 
Illustrated ..................... 273 Electric Construction Com- 
A Method for the Use of - pany v. Hurry and Young. 290 


Standard Candles in Photo- Jardine v. King, Mendham 


metry. By C. H. Sharp. А and Co., and Miles 290 
Illustrated ..... ............... 274 | Trade Notes and Notices ...... 291 
The Electrical Resistance of COMPANIES’ ` MEETINGS AND 
Alloys By Lord Rayleigh... 277. REPORTS— 
Meeting of Scientific Societies.. 277 ^ Metropolitan Electric Supply 
THE UNITED STATES TELEGRAFPHS 278 Company (Limited)......... 294 
Electromagnetic Theory. Ву New Companies, ke 295 
О. Heaviside. Continued ... 279 | Companies’ Share List 296 


THE UNITED STATES TELEGRAPHS. 


It is seldom we criticise anything pertaining to America 


without fear of hurting the susceptibilities of our over-sensi- 


tive kinsmen on that side the Atlantic; but in the matter 
of national telegraphy we are spared this embarrassment by 
their doing all the fault-finding themselves. This they do in 
terms which we should not venture to employ, and with such 
complimentary references to the telegraph system of our own 
country that, even if inclined to join in an outcry against the 
American systems, our pen would be disarmed. The tele- 
graphs of the States are in the hands of one, or at most two, 
huge companies, which have no doubt the defects common to 
all great monopolies. But whether the work is badly done, 
or whether the charges are excessive, it is not for us to say. 

The Americans, however, who ought to know best, condemn 
the companies on both counts, and point to England as 
furnishing a model for imitation, whilst their own is held up 
as an example of extortion and inefficiency. For twenty 
years past efforts have been made from time to time to transfer 
the telegraph to the States’ control, or otherwise amend 
matters ; and it is said that not a year has gone by without 
some Bill being laid before Congress or Senate to 
effect one or other of these objects. Why those efforts 
have failed is more than we can explain; but that they 
have failed is certain, the numerous telegraph  cor- 
porations which once served the United States having been 
meanwhile amalgamated, one by one, until we see them now 
all practically under the domination of the Western Union 
Telegraph Company—a company 80 vast and powerful that 
apparently the Government is afraid to tackle it, because of 
the financial and political difficulties that would have to be 
faced were any such project seriously entertained. 

There was atime when it would have been easy to purchase 
the companies in detail, acquire the whole of their rights on 
reasonable terms, and exercise them in a perfectly legitimate 
way. But that opportunity was missed; and we now see the 
Government year after year pressed to adopt measures which 
can hardly be called legitimate, and which indeed strike us as 
being little better than confiscatory. These projects generally 


‘take the form of competition on the part of the States—a 


competition which, if effective, is most unfair to the other 
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competitor ; if not effective, most unsatisfactory to the public ; 
and in either case most extravagantly wasteful of money 
and plant. Such a competition, if consistently pursued, 
can have no object other than to bring the offending mono- 
poly to terms, an object which cannot be achieved with- 
out virtually duplicating the existing system and waging 
a war of rates. In England it is held that no Govern- 
ment would be justifed in adopting that course against the 
National Telephone Company; and we believe that similar 
principles of action will prevail in the United States. The 
shifts that are resorted to in order to evade or surmount 
obstacles to popular telegraphy in that country tend to con- 
vince us that confiscation in any guise whatever has ceased 
to find favour there. One of these ingenious projects has just 
reached us, outlined in the evidence of Mr. Patrick B. DELANY 
before a Committee of the Senate inquiring into the feasibility 
of what is called ** Postal Telegraphy by the Machine System." 
From the point of view of the State this system may be 
described as а fast-speed telegraph monopolised by the Govern- 
ment, at very cheap rates, between principal towns and cities 
where the traffic would suffice to warrant that mode of 
signalling. From another and perhaps more accurate point 
of view the suggestion is one for realising Mr. Devany’s high- 
speed telegraph visions. As all the world knows, that eminent 
inventor has done wonders in the way of phenomenal trans- 
mission of electric signals—so phenomenal, indeed, that 
ordinary telegrams are wasted upon it. Accordingly, Mr. 
Detany would increase the maximum number of words 
to 50 at least, so that, in fact, people would conduct 
their letter-writing by telegraph, and the State would enjoy 
the privilege of. conveying correspondence by wire instead of 
by post. We have the greatest admiration of Mr. De.any’s 
mechanical skill; but we have also the greatest respect for 
the American Senator’s cuteness; and we shall be immensely 
surprised if the inventor, in this instance, gets the better of 
the statesman. 

Nothing, probably, would tempt the Government of the 
United States into the course recommended by the promoters 
of the ** machine system,” except the possibility of diverting 
to itself the best part of the traffic from the Western Union 
Wires, and reaping such a profit on the business as would 
supply funds for buying out the remainder. At its best, how- 
ever, the process would be a long one; and meanwhile, sup- 
posing the machine system" to be as eminently successful 
and as immensely popular as its advocates assume that it 
would be, the rest of the country not blessed with centres of 
industry and affairs like New York, Chicago and Washington, 
would be left to the mercy of the maimed and exasperated 
monopolists. . We are glad to observe that some healthy mis- 
givings on this score were betrayed by the Committee, who 
asked some pointed questions both of Mr. DxraNv and a 
Mr. Bett who followed him on similar lines, representing 
the Typographical Union. The first - named witness, of 
course, had no concern with anything but his own device, 
and he made no pretence that it could be economically 
applied to wires the traffic on which. would not keep it 
fairly occupied at high speed. But Mr. BELL was more 
candid—or perhaps we should say less cautious. He would 
not recommend anything being done at a loss to the State, 
not even for the benefit of the Press, and obviously not for 
those smaller communities which cannot supply matter 
enough to keep a fast-speed machine system postal tele- 
graph going at its fastest. Of course all this can only mean 
that the State is to work only such lines as offer a sure source 
of great profit, whilst the rest of the country is to be left with- 
out the benefit of State interference. Or, to put the case 


more bluntly, where-the existing companies can be robbed of 


their monopoly they are to be robbed ; but where it would not 
be profitable to interfere, the monopolists are to be let severely 
alone. As the aggregate of the let alone area is by far 
the largest, both in extent and population, we may be pretty 
sure the States Government will not adopt a suggestion so 
partial and one-sided as this. 

A great portion of Mr. Dexany's argument before the 


Senatorial Committee consisted of references to the British 


telegraph system, which he favourably contrasted with the 
system prevailing in the United States. There is nothing in 
this country at all comparable with what Mr. Drraxv desires 
to introduce into America, so that his comparisons may be 
accepted as perfectly genuine and disinterested. From these 
we learn that not only is the British the most efficient tele- 
graph system in the world, but that it is the most liberal and 
self-sacrificing. We knew this already, but we did not expect 
to receive testimony from America that it was also a paying 
concern. It seems that in America, as in these islands, the 
opinion is prevalent that British telegraphy under State con- 
trol does not pay. Mr. Derany’s comment on this is much 
the same as our own in an editorial note last week. With 
characteristic eloquence he exclaims: “ This is a misleading 


and truth-impoverished statement.” It has never been in. 


our power to command language such as this, but we have 
said something of a kind which follows: It is well under- 
stood in England that the telegraph branch of the Post Office 
has not a distinct financial head, and that the Post Office 
accounting bureau arrange disbursement and expense items 
from а standpoint not in accord with. the ideas prevailing 
among the heads of the telegraph service, and that if the 
telegraph branch kept its own books the yearly exhibit would 
show a handsome profit.” Of course, we are much obliged 
to this witness of unimpoverished truth; but it in no way 
helps -him with his argument for a partial acquisition of the 
telegraphs by the United States, to be worked by entirely 


novel and untried methods, and on-principles of competition 


which are essentially more objectionable than the worst forms 
of monopoly. We bought and paid handsomely, too hand- 
somely, perhaps, for our telegraphs, and have not grudged 
the money. If the United States cannot, or will not, do the 
like, it had better try its hand at regulating ths monopoly in 
the public interest—a task we should imagine far easier and 
less risky than attempting to SEHR it by arbitrary and 
rapacious competition. 


ELECTROMAGNETIC THEORY.—LXXXVII.* 
BY OLIVER HEAVISIDE. 
(Continued from page 141.) 


6 350. At the very beginning of the treatment of the subject 
of diffusion there presented itself to our consideration the 
execution of a differentiating operation which, according to 
ordinary notions of differentiation, was unintelligible. This 
was the operation concerned in the function p41, where р is 
the time differentiator, and 1 is the special function of t which 
is zero before and unity after the moment £—0. Instead of 
the operand being 1, it may be any function of the time. The 


square root of a differentiator occurs in the fundamentals: 
‘of the physical subject, namely, the generation of a wave of 


diffusion. It is necessary and inevitable; also, when studied, 
it is found to facilitate working. 
In order to avoid introducing the idea of fractiona! differen- 


tiation from the theoretical standpoint, I took the value of р?1 
* This series of Articles is a portion of Vol. II. of Mr. Heaviside’s work 


on Electromagnetic Theory.” All rights of reproduction are reserved. 
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as known experimentally, § 241 equation (A). There is no ' 


question as to its value; it is settled by Fourier's investiga- 
tions in the theory of the diffusion of heat in conductors. 
But, without this reference to a known result, we should be 


justified by the consistency of the results obtained by the |. 
assumption that the function pi1 was of the form employed. 


For the general formuls for diffusive waves were obtained, and 
then series of reflected waves, and finally these were converted 


to series of normally subsiding states. The same process was | 


also carried out for Bessel waves and normal series. 

There will be & good deal of use made occasionally of 
fractional differentiation in the following, when it turns up. 
The theory of the matter, also, will not be overlooked. But 
the primary object of the chapter now beginning is electro- 
magnetic waves, and the generalisations will take a subsidiary 
place as they are suggested.. Those who may prefer a more 
formal and logically-arranged treatment may seek it else- 
where, and find it if they can; or else go and do it themselves. 

At present, merely for the sake of completeness, I intro- 
duce one example of the experimental discovery of the meaning 
of p*1, founded upon the old diffusive methods. We found in 
§ 240, equation (7), that when an infinitely long cable, with 
constants R, 5 (resistance and permittance per unit length), 
is subjected at its beginning to impressed voltage e, the current 
produced on the spot was expressed by | 

| C= (8/8)? e (1) 
If е is constant, we have to find what p1 means. Now, we 
can work out this problem in Fourier series, first for a finite 
cable, and then proceed to the limit. Thus, let the cable be 
of length l, and be earthed there. Then, if г = – RSp, 
5 2 
sin sl 
is the potential V at z due to e, as in § 265, equation (1), since 
it makes V =e at the beginning and V= O at the end. The 
algebrisation by the expansion theorem ($287, equation (48), 
or in any equivalent way) makes | 

a\ де 
3 0 i) zm 8 i 
where, in the summation, s has the values z//, 27/1, 8z/l, &c. 

Observing that the step from one s to the next is /, and 
that it becomes infinitely small when / is made infinitely 
great, we see at a glance that / — o» converts (3) to 

Ve 26 [ав in из, (4) 
. 77 7 0 8 

That is, there is a conversion of the Fourier series to a 
definite integral, the previous finite step / becoming the 
infinitesimal step ds. The current at the beginning, 2 = 0, is 
got by C= - R-t4V/d.), and then putting c = 0. This makes 
| _ 2e ( eyes 

C a | ds, (5) 


Comparing with (1), and removing unnecessary constants, we 
see that 


T sin sx UE 
oc E j 


| pl =Ë f «сев, (6) 


which is & well-known integral. Perhaps the easiest way to 
evaluate it (by an ingenious device, also well-known), is thus: 


0e e? ext e yt y=" | ety de dy 
TS O TI 0 7^J0J0 


С zl 2mrdr e il. — aad | = е (7) 
п/о Tt o at 


So, taking the square root, we arrive at the required result, 
p = (nt). | (8) 
The above is only one way in а thousand. І do not give 
any formal proof that all ways properly followed must neces- 
sarily lead to the same result. is | 
It should be noticed, in passing, that the operator C/e, 
which is rational when / is finite, reduces to the irrational form 
in (1) just when the Fourier series passes into the definite 
integral by making / infinite. At the same time the infinite 


series of waves involved in the Fourier series reduces to а | that is, R is generalised to R Lp and Sp to K+ Sp. 


single wave. 
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$ 351. On the basis of the result just obtained, we are in 


‘possession of the value of p%+#1, when m is any integer, posi- 
itive or negative. 


Thus, when » is positive, we have whole 


‘differentiations to perform upon p!l. For example, 
g*l-—pp!l-p(rt) m 
1 — 1.3 t-§ ? 1.3.5 t- t (9) 
E! Ei rdi p a ze. 
9.9 qi 93 m 
and soon. When m is negative we must perform integra- 
tions from O to t. Thus, 
i 
T 
. 2 2371 10) 
prs, o ple.-——, 
* * 1.8 1 7. 1.5.5 al 


and so on. 

We also know the value of *I, where » is integral, or is 
an integer +4. Say it is integral and positive. Let the 
operand be %u where |» is the factorial function 1.2.3.... n. 
Then 


{* {*—1 і" i^ 
p= — р^ =1, pal Ss 11 
Пата Cmo 7 Th = 
and now introducing the index 4, we get 
pii U = pm U 1 = рт" 1 (12) 


m (we) 
Here m — n is integral, so we have the former cases again, as 
in (9) and (10). Now the fundamental property of |» is 


= |%- 1, (18) 
with the addition that its value must be fixed for any one 
value of n, for instance, 1 —1. It follows that O = 1 also, and 
that u is œ for all negative integral values of n. Consequently 
(11) and (12) are also valid when u is negative. For example, 
pl-0, provided t is positive. It is really an impulse at the 
moment t=0. Also pl = ї-1/ | aL, and this is zero, unless ¢ is 
also zero. | | 

Comparing results, it will be observed that if we use the 
formula (13) when л is an integer + }, as well as when it is 
an integer, and introduce the datum that 


e (14) 
‘the above results in generalised differentiation are valid with 
the extended meaning of ». Thus 


g=} -isir Gaul, &е. | 


|-;--2)l-h ji-i-Hi-b&ep (45) 
we shall now have 
t” і“ 
12 зэ] =” ý mem чен. 
Р | * P [n P л Р (16) 


when л is any integer, or is midway between two consecutive 
integers ; and the same as regards m. 

The extension to the case of * being any real number, 
positive or negative, is not difficult, but we do not want it at 
present. The above can be applied to numerous electromag- 
netic problems without going further into the meaning of 
generalised differentiation. That - is т: is, as far as the 
above is concerned, merely & convention or definition, the 
factorial notation being convenient for showing the system 
involved, and for the expression of results. 


§ 352. After the above little mathematical excursion we may 
return to the physical problem out of which it arose, but 
generalised to include self-induction and leakage. Let the 
cable have the four constants R, K, L, S, in the notation pre- 
viously employed, the additional L and K being the inductance 
and leakage per unit length. Then the current produced by 
е impressed at the beginning of an infinitely long cable is 

(К+ =) | 
С= m A (17) 
See 


Vol. I, § 221, equation (12). 
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Now this is a far more developed case than the former. Ways 
of algebrising it have to be found. The previous mode of 
attack will be found to be enormously complicated. But we 
can find what (17) means pretty straight out from itself, with- 
out the circumbendibus involved in evaluating complicated 
integrals by rigorous methods. 

Notice some special cases first. If only R and S are finite 
we have the former case. But if R and S are zero, whilst L 
and K are finite, we have a similar case. Thus 


C = (K/Lp)'e = (КТ), (18) 


by using the value of p41. The current increases to infinity 
according to the square root of the time. This is a curious 
case of leakage conductance and inductance only, and is purely 
a magnetic problem. 

Next, all four constants being finite, p = 0 in (17) produces 
the steady ultimate state C-(K/R)e. Неге (R/K)! is the 
effective steady resistance reckoned at the beginning of the 
circuit. In the extreme case R — 0, no steady state is reached, 
of course. 

Further, let R/L=K/S. Then p goes out from (17), which 
again reduces to C= (K/R)'e. This is the distortionless case, 
§ 209. It now holds good always, whether e is steady or not, 
the cable behaving towards the impressed voltage as though it 
were & mere resistance. 

Again, putting p = ni in (17) will produce the simply periodic 
current that results when e is simply periodic, by reducing it 
to the form C2 (K'--S'p)e. The developed formula was given 
in $221, Vol. I., and need not be repeated. 

Finally, p = о in (17) gives the initial value of C when e 
suddenly jumps from zero to & finite value, viz., 

C = (S/L)ie Lu, 
if v is the speed of propagation, or (LS) -I. 
In the theory of a plane electromagnetic wave the equation 
corresponding to (17) is | 
H= (2 + =) E 
К+ ері ’ 
where Н and Е are the electric and magnetic forces, с and и 
the permittivity and inductivity, k and / the conductivities, 
electric and magnetic respectively. It can be treated in the 
same way, and, in fact, it represents the same problem 
physically, except as regards the constant y. This was 
explained in Chapter IV. 


(19) 


(20) 


5 353. Now let е be constant after t=0, and zero before, 
and consider the case in which K is the only constant that 
vanishes. Then В 

= „әр: NR NM 21 
аут) Lv(1 + 24%) ex 
if a = R/2L. 

The suggestion to employ the binomial theorem is obvious. 
It wil expand the operator in powers of p, and so substi- 
tute a series of easy operations for an unintelligible one. 
Thus, expanding in rising powers of a/p, 


1.89/aM 1.3.5 / 
0-115 (0 -LEa +... l1. 
L| p Bw BW j 


Here we have only whole integrations. So the immediate 
result is, by the third of equations (11) above, 


(22) 


e f 1.3 o 1.8.5 \ 
= — 1 — t -—— rt — — t 3 eee 
Co pul ö (3) Morse XM 
a convergent solution in rising powers of the time. The 


straightforward and rapid way of getting the result is 
remarkable. 

But the binomial theorem furnishes another way of expand- 
ing the operator in (21), viz., in rising powers of p. Thus, 


cat (р/а)? е 


Lr (1 + р/2а)і 


1 р. 1З / ) 1.8.5 ур | р ) 
[— ree 1 — — — -—— — — — - ° 2 . 21 
Lv f da к |2 | 3 (аа Ы | \ oA 


Here we know already the value of (p/2a)'e, viz., ¢/(2zrat)}. 


We have, therefore, merely to perform whole differentiations 1 


upon it to produce the solution with the same directness in 
this form :— 
1 2 292 29252 
2 EUN NT C eb (25) 
Lv (2таг)і Bat 2(8at)? |9(8at)? 
This is a divergent series. So much the better. It is easier 
to calculate except when at is so small as to bring the point 
of convergence too near the beginning. 
Equations (28) and (25) are equivalent. 
with (8) 8886, we see that (25) is the same as 


C= 3r; “H (at), (26) 
v 
where H,(at) is the divergent zeroth Bessel function which was 


shown to be numerically equivalent to 21,(«t). "Therefore (28), 
being convergent, should represent 


C= L “ад, 


Comparing (25) 


(27) 


That it does may be verified by multiplying together the 
ordinary series for the exponential and the convergent Bessel 
function ; (27) then becomes (28). | 

Besides the very direct way of getting the results (which, I 
may remark, are quite correct*), there are several points to be 
noticed. Thus, we find the use of the binomial theorem is 
justifiable, to substitute an infinite series of separate integra- 
tions or differentiations for the operator involving the radical. 
Next, that the convergency of the series in powers of p 
obtained does not enter into the question at all. Either (24) 
or (22) is divergent when a/p is numerical. But both are 
valid, though one gives rise to a convergent final result, the 
other to a divergent one. As regards the practical use of the 
latter, see § 835 for the present. The question will arise again. 

Notice further that we obtained 178 from (21) through 
(22) without any use of fractional differentiation. But if we 
take the special case of the same got by making L= 0, we 
reduce (21) to the form (1), and cannot now escape from p. 
This is curious. The lesser seems to contain more than the 
greater. The explanation is to be seen in the other way of 
expanding the operator. The reduced form of (24) is (1), and 
both involve рё. It still remains remarkable, however, that 
we can escape from / and so evaluate it by generalising the 
problem involved in (1). 

§ 354. Observing that in the form (27) we have an expo- 
nential factor, a third mode of algebrising (21) is suggested— 
viz., by putting in the exponential factor at the beginning. 
This is the way. We have | 


наа) 
р+ 2а р + 2a | 


obviously. Now, here є“ may be shifted to the right, pro- 
vided we simultaneously change p to p - a. This makes the 
last become Л 
=e at 6 е 
P+ as 
and now it is є“1 or є“ that is the operand, not 1. (If an operand 
is always understood to be at the end, the unit operand may 
be omitted in general, just as in arithmetical and algebraical 
operations, and it is sometimes an advantage to omit it.) So 
far only makes a pretty change; but we can go further. For 


at, D. 80) 
€ T- ". | (ВО) 
(8), $ 263. 


(28) 


(29) 


with unit operand understood. Compare with 
Substituting (80) in (29), reduces it to 


eu „ к, P 2e 1 , (81) 
р+а р-а (p-adj ( %) 
with unit operand again. Now expand by the binomia 
theorem and algebrise. We get | 
21.384“ 1.8. 5 % 
раа каа...) 
€ { 52 2˙03 D" 


272 4,4 6,6 
Ev ай ач art | NN t 9 

* How Know that (27) is right? Because, when ¢ is turned to 
( - "|83 in the I, function, the result is the complete wave of current 
entering the cable. The partial characteristic is satisfied, as well as the 
terminal condition, "This generalisation will occur further on. 


c?! 


T 
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as required. Sve (23), § 388. Introduce the omitted factor 
Lr into equations (28) to (82) to produce the working of the 
electrical problem. 

Here again, there are points to notice. The transformation 
from (28) to (30) depends upon the property р" e = a" є“, 
: That is, the potence of р is, under the circumstances, simply 
a, when n is integral. So 


| p^ (uel!) = ayu, (38) 
if u is a function of t. Thus є“ may be shifted to the left by 
increasing p top+a. Similarly | 

Sp) (ue) = e" f( p + a)u, (84) 


if f (p) is а rational integral function of p. We find that this 
process is justifiable (by results) in the case of the irrational 
functions of p we have had in question. 
Having changed the operand and obtained (29), we then 
change it to unity again, through (80). This is expressed by 
fp) Leet fip- a)et = - P - 0), (85) 
; ' р-а 

The result is to come to an entirely different kind of operator. 
Instead of the first power of р under the radical sign, we have 
the square of р in (81). The subsequent expansion and 

correct algebrisation in (82) are obvious. 
But there is another thing to be noticed. Previously we 
had p with the + sign under the radicals. Now it has the — 


sign. Furthermore, it will be found that the alternative 
method of expanding (81) fails. This point wili be noticed 
again. 


Collecting results as regards I,(at), disconnected from 
unnecessary constants, we have 


cat, P i af P M 
T,(at) ( : (С) 


= (Eye с (2+5) аы PO 
p+a p-a (p — a?) 

The operand is є“ ог e~ when at the end. At the beginning 
they are factors only. The operand is 1, when no time func- 
tion is written at the end. 

So far there is only one constant essentially concerned along 
with p, viz., a. 
neglected, there are two constants involved. To this develop- 
ment I now proceed. 

. Corrections. In Article 86, equations (80), (81), (85), 
(87), (94), for ). read ), And after equation (87) read 
(-1«m«0). 


. (86) 


(To be continued.) 


THE CONTROL BY MUNICIPAL AUTHORITIES OF 
CONSUMING DEVICES AND THE WIRE CONNECT- 
ING THEM TO THE MAINS.* 


BY С. H. WORDINGEHAM. 


The subject of regulations as to the carrying out of the connec- 
tion within a consumer's premises of his consuming devices to the 
electric supply mains is one which has engaged the attention of 
electrical engineers and the officials of fire insurance conipanies 
from the days when electric lighting was first introduced ; and, far 
from diminishing, interest in the subject has lately been keener 
than ever. The discussion that has taken place has had reference 
almost entirely to the determination of ilis best of several rival 
systems of protecting and insulating the conductors. There are, 
however, many other points in connection with the question which 
are of vital importance to municipalities who are in possession of 
electric supply stations, and it is with these questions tbat the 
author proposes chiefly to deal, as they may be most profitably 
discussed at a meeting such as the present Convention. The 

uestion of the regulations themselves may appropriately be 
thrashed out at meetings of societies like the Institution of Elec- 
trical Engineers, or the Northern Society of Electrical Engineers ; 
at the same time, it is highly desirable that a uniform set of rules 
should be adopted by municipal Corporations. 

Before starting to make regulations, it is well to examine what 
powers the body making the regulations has to enforce them ; and 
this is a subject on which much doubt appears to exist, both in the 


* Paper read before the Municipal Electrical Association. 


But in the general case, when K is not. 


minds of engineers and contractors for wiring. There can be no 
doubt that under the Board of Trade regulations supply must com- 

ulsorily be discontinued if the insulation resistance of an instal- 
ation does not reach 10,000 ohms’; but, most certainly, if the 
insulation resistance exceeds that amount, the undertakefs cannot 
of necessity be compelled to connect, although most wiring con- 
tractors seem to suffer from the delusion that this is the case. It 
was distinctly stated by the Board of Trade officials, at the meeting 


called in Westminster to discuss the Board of Trade regulations 


recently issued, that under their Provisional Orders municipal 
bodies have the power to make such regulations as to the work on 
а consumer's premises as will prevent this consumer becoming a 
source of 


the heading of supply, the words being :— 
Provided also that if the owner or occupier of any such premises 


as aforesaid uses any form of lamp or burner or uses the energy: 


supplied to him by the undertakers for any purposes or deals with 
it in any manner so as to unduly or improperly interfere with the 
efficient supply of energy to any other body or person by the 
undertakers, the undertakers may, if they think fit, discontinue 
to supply energy to such premises as long as such user continues. 

„Provided also that the undertakers shall not be compelled to 
give à supply of energy to any premises unless they are reasonably 
satisfed that the electric lines, fittings, and apparatus therein are 
in good order and condition, and not calculated to affect injuriously 
the use of energy by the undertakers or by other persons." 

So far, good ; but, unfortunately, the Board of Trade officials 
did not seem at all certain as to how far this clause could be pressed, 
and it was quite clear that they considered that their duty ended 
when they had secured the safety of the public, their view appa- 
rently being that they should not interfere with the Englishman's 
proverbial castle. Much as one wishes, as a supply-station engineer, 
that the Board of Trade could see their way to allow a municipality 
to draw up regulations, and to submit them to the Board for 
approval, such regulations, when approved, being endorsed by the 
Board of Trade and becoming binding on consumers, it can be 
readily understood that there are difficulties in the way of a 
Government department so doing. It might be resented by the 
public, and it might be a precedent which, with far-reaching opera- 
tions, would involve difficulties in other directions. It is futile to 
discuss this solution of the difficulty, since there does not appear to 
be the slightest chance of the Board of Trade acting in the desired 
manner. | 

The case is different, however, with a municipality. It already 
interferes to a very large extent on a consumer's premises, with 
material benefit, it may be remarked, to the consumer—notably in 
the case of sanitary arrangements, and also to a great extent with 
regard to fittings in connection with water 0 0 „and to a less 
extent with gas pipes and fittings. Moreover, from the author's 
experience there can be little doubt that consumers of electric 
current would gladly welcome some efficient supervision on the 
part of the municipal authorities. At the present time, much as 
it goes against the grain, the electrical engineer has to say to the 
consumer : ‘‘ We have certain regulations which we enforce, but 
these regulations are merely intended to prevent your becoming a 
nuisance or a danger to other people. We have nothing whatever 
to do with the way in which your contractor chooses to carry out 
your work." Now, this is not a right state of things. ` It must be 
notorious to all present that in every town there are many con- 
tractors whose one aim and object is to obtain work at any price, 
and then by scamping the work, to make some profit ; the last 
thing they think of is to make a good, durable, and efficient job. 
These men are not the majority, but they exist in considerable 
numbers, and their presence works most serious mischief to those 
firms who honourably desire to do good work at a fair price. 
Indeed, it may be said that cheap and inefficient wiring is a crying 
evil at the present time. From every point of view the operations 
of the unscrupulous wiring contractor should be restrain From 
the consumer’s point of view, he should be protected against the 
danger and expense of bad wiring ; from the point of view of the 
electrical trade generally, unfair and dishonest competition should 
be stopped ; and lastly, from the point of view of the Corporation, 
shorts and leaks, which have to be sought with much trouble, 
should be avoided. . 

From what has already been said, it will be gathered that it is 
exceedingly difficult to enforce regulations with no better autho- 
rity than that given in the Provisional Order, and some other 
means must be sought. In the case of Glasgow, the requisite 
power has been obtained by a side wind in a most ingenious 
manner. The following words have been inserted as Clause 65 in 
the Glasgow Building Regulations Act, 1892: * Any installation 
for electriclight in any building shall be subject to such regulations 
and conditions for securing the safety of the public and for the 
prevention of fire as the lord provost, magistrates, and Town 
Council of Glasgow, being the authority empowered to supply gas 


| and electric light within the city, may reasonably require. 


er or unsatisfactory supply to any other consumer. 
The clauses in the Order which are relied upon for this are under 


1 
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This clause appears to be an exceedingly useful one, though 
it seems rather an omission not to state who is to be the judge of 
what the reasonable requirements of the Corporation may be. 
In the Provisional Order it is provided that disputes should be 
referred to arbitration, but not so in this Act. 

The author would go further than simply getting authority to 
enforce regulations, and would obtain powers quite apart from those 
.the Corporation have as undertakers. This might be done by con- 
stituting them, through their engineer, an advisory body to the 
consumer who chose to avail himself of their advice—that 1s to say, 
any consumer, no matter how small, oould, by the payment of a 
fee, small in the case of very small consumers, obtain the services 
of the Corporation to draw up a specification for the wiring, and to 
watch the earrying out of the work, power being given, as in any 
ordinary specification, to have the work done in a definite, pre- 
determined manner. 

The consequences of such action on the part of the Corporation 
would be far-reaching, and the effects most beneficial to the con- 
sumer and to the undertaker. At the present time many possible 
consumers are lost, some because they are not in a position of 
themselves to know the advantages and disadvantages of electric 
lighting, and do not care to trust to an ordinary contractor for 
advice, but who would regard the engineer to the Corporation as 
being in an independent position; others because they are too 
trusting, and believe statements made to them that a supply can 
be produced more cheaply by their own plant, when very often the 
purus supply would be far cheaper, the object of the contractor 

eing to sell as much material as possible ; and lastly, those who 
seek expert advice, but who are unable to distinguish between the 
genuine consulting engineer qualified for his position and the con- 
tractor masquerading аз a consulting engineer. Аз electric supply 
is cheapened, and the posue of electric motive power are 
increased, occasions will arise very frequently in which manufac- 
turers and others will desire to have reliable expert advice, and in 
most towns who is better qualified to give this tkan the engineer to 
the Corporation? He is presumably well found in commercial and 
technical experience, and is unlikely to give other than straight- 
forward advice ; for most such engineers, it is to be hoped, are 
imbued with the same feelings that actuate the members of the 
Corporation whom they represent—viz., that a Corporation exists 
for the good of the citizens generally. 

The author is quite aware that the proposal which is here made 
is likely to lead to violent opposition from consulting engineers. 
A cry would be set up that the Corporation was competing with 
them, and that it was unjust to do so. This raises the whole 
question cf кише control versus private enterprise. This is 
not an arena for the discussion of political or social problems, 
but all those present are committed to the principle that there 
are certain undertakings best placed in the hands of the Corpo- 
ration; and, once this principle is admitted, it is difficult to 
see why the idea should not be carried out in its entirety, and 
consumers not only be supplied with current, but be guarded 
in such a manner that they сап make proper use of the supply. 
Moreover, it is doubtful whether the competition would be keen, 
for, except in the case of very small consumers, the fee charged 
should be comparable with that charged by a consulting engi- 
neer, and the consumer would be under no compulsion 
to consult the Corporation, though he should be urged, if not 
compelled, to consult some person of experience. In this way the 

ractice of consulting engineers would in the long run probably be 
argely increased, although a large part of the work might be done 
by the Corporation. Another consideration is that there are not 
many consulting engineers even in large towns, and it is doubtful 
a the most lucrative part of their work lies within the city 
itself. 

. Another obvious remedy for the evils which are under considera- 

tion is for the Corporation to itself employ a staff of workmen 
and carry out the wiring. Though there is doubtless much to 
be said for this, the author is of opinion that it is unwise fora 
Corporation to embark upon this business for several cogent 
reasons : (1) There is considerable risk of financial loss attached ; 
(2) The consumer would regard the guarantee furnished by the 
Corporation carrying out the wiring as applying to far more 
than the work for which they were actually and properly 
responsible. (3) Such action would very largely increase the 
difticulty of enforcing regulations upon contractors when they were 
selected by consumers to carry out the wiring. (4) Such objections 
as there are to competition with consulting engineers would apply 
with manifold force to competition with wiring contractors. 

Having now discussed the necessity for regulations and the best 
means to enforce them, it remains to consider what points it is 
requisite to control. It is highly desirable that wiring rules should 
be as uniform as possible, and this Association will have accom- 
р a very useful work if it can succeed in inducing its mem- 

ers to adopt a standard set of regulations. At the outset it is 
evident that the conditions desired to be attained from the supply 
station point of view are not necessarily identical with those 


to be obtained from the fire insurance point of view. At the 
same time, if the course suggested in this Paper were adopted, 
it would be necessary to include the desiderata of both these 
authorities in the standard rules. Moreover, all systems of supply 
do not require quite the same regulations ; thus, the insulation 
resistance of a consumer's premises need not be nearly so high 
when the system is a high-pressure one with separate transformers 
to each consumer, or when it is a high-pressure supply, with 


isolated distributing mains fed through transformers, as in the 


case of a general supply at low pressure. The last case is on all 
fours with the supply of water known as constant.“ In the 
old system of water supply the water did not pass directly 
to the consumer’s taps, but through a reservoir. Any leak, 
therefore, on the consumer's premises did not directly affect 
the water mains, provided the extremity uf the service pipe was 
properly controlled ; but with a constant supply, in which the 
full pressure of the mains is on every pipe, tap, and fitting, it is 
absolutely necessary that all these should be strong and thoroughly 
tight, and the water authorities compel the consumer to make 
them so. Similarly in the case of a low-pressure supply, every 
wire, every switch and fitting, is part and parcel of the supply 
mains, and a leak anywhere in a consumer's house becomes a 
leak on the system which has to be localised ; and engineers do 
not need to be reminded of the trouble and annoyance this entails 
on them. Therefore the rules as to insulation resistance may wel] 
be more stringent for a low-pressure supply. At the saine time, 
high insulation is always desirable, and the high-pressure s!a ions 
might retain the same rule, for the sake of uniformity. 

The author does not propose in this Paper to attempt to draw up 
a complete set of regulations. The task of doing this should, in 
his judgment, devolve upon a committee of this Association, power 
being given to this committee to confer with other bodies interested 
in the subject, and to make recommendations to the next Conven- 
tion; but he would suggest various points, which, in his opinion, 
should be prominent in the rules, and these points might be 
thoroughly discussed at the present Convention, so that the pro- 
posed sub committee might be guided by the general sense of the 
members of the Association in preparing their report, the final 
adoption of which by the Association would thus be greatly 
facilitated. ö 

First, and perhaps of greatest importance, is the insulation 
resistance. The standard decided upon should be such as experi- 
ence has shown is attained when average thoroughly good work is 
carried out. It is of no use setting up a standard which can only 
be attained by drying the switches and fittings with calcium 
chloride, and warming the ends of the cables with blow-lamps. 
Moreover, allowance should be made for exceptional circumstances, 
such as wet plaster in new buildings, the standard not being 
enforced, if the work appears to be good, until time has been 
allowed for the moisture to dry out. In connection with the 
standard of insulation resistance set up, definite rules should be 
made as to methods of making and covering joints, if joints are 
employed, and of the distance to which non-insulating coverings 
of cables should be pared back, and as to the types of switches, 
fuses, lampholders, &c., which are allowed. The quality of the 
cable, the nature of its insulating covering, and the method of 
supporting the wires, should also ba defined. 

Second. Next in importance to the question of insulation resist- 
ance is proper provision against sudden demands of undue magni- 
tude being made on the mains, and in the case of multiple wire 
distributors, which are beooming universal, the proper subdivision 
of the lights, so that efficient balancing may be attained. In con- 
nection with this, the number of lights allowable on a single circuit 
must be defined, and also the number of lights controlled by one 
switch.. Regulations must be made as to the gradual starting and 
stopping of motors, and the adjusting of arc lamps, so that exces- 
sive currents at starting shall not be taken. Regulations should 
also be drawn up for the proper control of electric welding, electro- 
lytic processes, and electric furnaces. Proper provision must be 
made to prevent a short circuit being made of sufficient magnitude 
to seriously disturb or cause a oessation of supply: under this 
heading the number and position of the fuses and their carrying 
capacity should be provided . for, and regulations drawn up as to 
flexible conductors, and the placing of temporary consuming devices 
or those which have to be frequently moved iu position. 

Thirdly. In view of the probable earthing of one conductor in 
most systems of supply, and even apart from this, it is important 


that every precaution should be taken to prevent a consumer from 


obtaining a shock, and, with this view, regulations should be drawn 
up to prevent any person unintentionally touching а circuit con- 
veying current. This will apply to switches, fuses, lamps, heating 
devices and motors. These last are liable to be placed in unskilled 
hands, and should be constructed in such a manner that the 
brushes require little or no rocking or adjustment during running, 
such adjustment as is necessary being made without having to 
touch the conductor. Under the heading of personal danger should 
be included proper provision against hot particles of carbon drop- 
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. ping from arc lamps, and the fixing of the lamps at such a height 
that they can be passed under with safety. 

Experience has shown that installations are often completed 
before any notice is given to the engineer that a supply of current 
is required, and in this way proper supervision із impossible. The 
regulations should provide that notice be given to the Corporation 

before the wiring is begun, and, in the author's opinion, a fully- 
equipped standardising and testing department should be set up, 
and samples of material be submitted of sufficient size that proper 
tests could be made of them to see that they areup to the required 
standard. Samples also of switches, cut-outs, distribution boards, 
&c., should be submitted for approval, and the more important, 

.if not all. should be tested and stamped by the Corporation, as is 
done with water fittings. 

Above all things, the author would urge that the regulations be 
comprehensive, not too numerous, and, most important of all 
definite; the words ** shall" and will" being used for should 
and ‘‘ would," and as little as possible being left to the discretion 
or caprice of the inspector. 

. Much might be done to raise the standard of work done by 
.wiring contractors were a system of authorising electric light 
fitters, on similar lines to the authorisation of gasfitters which at 
present exists in some towns, to be drawn up. This question 
might well be considered in connection with regulations for wiring, 
It js à complicated matter, however, and beset with many practical 
difficulties, among which may be mentioned—(1) Should the con- 
tracting firm or the individual workmen be authorised? (2) 
‘Should the municipal authority itself make the inquiries, and if 
necessary an examination ; or should it accept the inquiry and 
examination of such a body as this Association, or the Institution 
of Electrical Engineers, or the Northern Society of. Electrical 
Engineers? (3) What power has the municipal authority to insist 
upon the authorisation of such fitters ? 

The foregoing Paper is intended to promote discussion of the 
subject with which it deals, and to lay down certain suggested 
lines on which action might be taken. It is not, however, the 
author's intention to dogmatise on the matter. He is aware that 
there are many difficulties to contend with in this question, and 
that up to now it has been found impracticable to adopt any 
uniform standard, and he does not hope to succeed in a task 
where others, far abler than himself, have failed. At the same 
time, if this Association does not aim at producing a universal 
standard set of regulations, but only at agreeing on a standard for 
all municipalities, a very great deal will have been accomplished, 
and matters simplified for consumer, contractor and engineer. In 
conclusion the author begs to propose the following resolutions for 
adoption by this Convention :— 
^. Resolved. —That thls Convention of the Municipal Electrical Asso- 
ciation is of opinion that the need of a standard set of regulations for 
controlling the fixing and connecting of consuming devices supplied 

from 1 electric supply stations is urgent, and that such 
regulations should be drawn up and adopted by members of this 
Association. 

Resolved.—That a sub-committee of members of this Association 
be formed to draw up a draft set of regulations, and to inquire what 
powers exist for enforcing such regulations when made, and also 
to ascertain how further powers for this purpose may be obtained 
if necessary ; the sub-committee to have power to confer with any 
person or body of persons having special knowledge of or interest 
in the matter, and, subject to the approval of the Council of this 
, Association, to obtain legal advice on the matter. The sub-com- 
mittee to present a full report of the work to the next Convention. 


DISCUSSION. 


Mr. ROBERT HAMMOND said that those who were present at the 
Conference at Westminster would remember how strongly they expressed 
themselves upon the subject of the Paper. They ought by means of 
such conventions as these to get the really practical opinion of the profes- 
sion and place it before the Board of Trade. He was thoroughly with Mr. 
Wordingham on one point, and that was that the municipal engineer 
should have the power of inspecting the work, and being paid for the 
inspection. Mr. Wordingham remarked that he was aware that such a 
proposal was likely to lead to violent opposition from consulting engineers, 
but he (Mr. Hammond) disagreed with that; he did not think that 
opposition from consulting engineers need be expected. Anything that 
raised the standard of work was a benefit to the consulting engineer. 

Mr. W. A. CHAMEN thought that most contracting engineers would be 
very pleased to see the standard of work raised, and his firm had always 
found that a good set of rules was a very great benefit from their point of 
view. He thought the idea of a corporation taking up the work themselves 
would be a very bad plan indeed. Не happened to know that the Pre- 
sident held views directly opposite to Mr. Wordingham, and it would be 
interesting to hear what he had to say upon the subject, but he (Mr. Chamen) 
thought the corporation should have as much control as they could. 

*Mr. J. S. RAWORTH thought they were falling into an error in think- 
ing that electric light wanted ко much regulation. The fact was that the 
very worst electric installation was very much better than gas. If they got 
ап installation that did not quite come up to their notions on the subject, 
yet they had made a distinct advance, and the gentleman who had spoken 
on behalf of the fire insurance offices had, he thought, made a very good 


point when he said that the business of the offices was to collect the fees 
and not so much to inspect, because after all the offices did not reduce the 
fees because the electric light was put in, and as their risk was reduced by 
substituting electricity for gas they were in a better position than before. 
He remembered the time when some insurance companies reduced their 
premium 20 per cent. on the adoption of electricity, but now they say, 
“We shall not increase your premium if you comply with our rules." 
With regard to bad work on electric lighting installations, he certainly had 
never seen any of it. He had taken tours on the Continent, and had 
always found that the very best work over there was very much worse 
than the worst in this country. Some of the old specimens of wiring that 
they had in the upper storey of the Brush offices came to his mind. They 
Were carried out by pupils according to their own ideas, and the wires 
were laid among books, dropped under boards, run up walls, and pulled 
through wooden partitions, but the place was not burned down yet. He 
asked them not to invade the consumer's castle any more than they could 
help. If they went into a house and turned up the carpets they would 
have the consumers turning round and saying, “Oh! we will go back to 
gas and be blown up rather than have all this bother." They took gas or 
water into their houses, and they got an ordinary plumber to arrange 
their pipes just as they pleased. He did not think there was any great 
necessity for all these rules and regulations; they should be content to 
let the current go through the meter and be paid for it. 

*Mr. E. MANVILLE quite agreed with Mr. Wordiogham in saying that 
the question of local authorities doing the wiring and fitting up of houses 
themselves was a усту delicate one. In his opinion a great deal of progress 
that electric lighting might otherwise have made was not made because 
of people having short leases. It was natural that people with short 
leases should not feel inclined to invest comparatively large sums of 
money in fitting up their houses for the benefit of their landlords, and he 
thought it would be a good thing for the progress of the electric light if 
local authorities could see their way to fitting up such places at a rental, 
which might very well be carried on to the incoming tenant. He did not 
think there would be much fear for the invested money, because the 
tenant coming in would be practically certain to continue to take the light 
and the local authority would really run no risk. 

Mr. WILLIAM ARNOT said that what was wanted was a set of regula- 
tions that would guide and regulate the contractor in his work, such regula- 
tions to be drawn up so that the municipal engineers should be able to 
test the contractor’s work from inside, or from a certain poiat, without 
going over the whole of it. He did not agree with corporations taking 
on the wiring themselves, they had enough responsibilities upon them 
already. He agreed with Mr. Wordingham chat a committee of gentlemen 
interested in the question should meet together, and by discussion some- 
thing might be done. He thought that corporations should undertake the 
inspection and testing of fittings in consumers’ houses so far as would 
enable them to fulfil tbe conditions the Board of Trade had put upon them. 

Mr. H. TALBOT said that in Nottingham they had a set of rules, and 
only went round and made an inspection now and then. : 

Alderman CAREY felt inclined to advocate the idea that the corpora- 
tion should do the work. He thought it would give more satisfaction to 
the ratepayers in every possible way. 

Mr. W. HARPUR (Cardiff) was strongly opposed to the corporation 
doing the work, but he thought there should be some control by the local 
authority over the wiring of premises 

Mr. FARADAY PROCTOR said he had never found any difficulty in 
imposing regulations upon wiring contractors. In Bristol they never 
connected a peraon unless he had complied with their regulations. 

Mr. J. E. STEWART said he thought corporations ought to take no 
responsibility at all with regard to installations. The Board of Trade 
rules were very clear about inspecting the meters, but he did not think 
they said anything at all about inspecting the wiring. It placed a respon- 
sibility upon a corporation which ought to be borne by the fire oflices. 
If the fire offices neglected their duty, it was not for the corporations to 
do it for them. If consumers wanted their houses inspected, it should 
be done by the corporation engineer on a fee being paid, but it should not 
be made compulaory. 

Mr. ALBION T. SNELL thought Mr. Wordiogham had succeeded in 
raising a great interest in the question. With regard to the inspection of 
consumers' premises by corporation engineers, he thought this would be 
done better by consulting engineers ; corporation engineers had quite enough 
to do in looking after their proper work, if they were to do it properly. 

Mr. T. P. WILMSHURST (Halifax) said they all seemed unanimous as 
to the desirability of having a uniform set of regulations; but Mr. 
Wordingham seemed to think they had no power to enforce them, and 
alao that the Board of Trade had no power to approve of their rules. He 
ventured to think that this view was not correct, Under the Electric 
Lighting Act of 1882, Section 6, they had the power to make or repeal 
bye-laws, and there were penalties in cases of breach of such bye-laws :— 

“Any local authority within any part of whose district electricity 
is authorised to be supplied under any licence or special Act may, 
in addition to any regulations which may be made uuder the 
preceding provisions of this section for securing the safety of the 
public, from time to time make, rescind, alter, or repeal bye-laws 
for further securing such safety ; and there may be annexed to any 
breach of such bye-laws such penalties to be recovered in а 
summary manner as they may thiok necessary: Provided always 
that no such bye-laws shall have any force or effect unless and until 
they have been confirmed by the Board of Trade and published in 
such manner as the Board of Trade may direct." 

Major CARDEW said he should have thought they would have had 
enough regulations. Somebody had discovered that there was a power of 
making bye-laws, subject to the approval of the Board of Trade. These 
bye - laws were for the public safety; but how far they would enable them 
to make new wiring regulations was a very doubtful point. Then, of 
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course, it would be for the Board of Trade to consider whether such 
regulations would be of benefit or not. It was undesirable to tie up the 
freedom of the consumer any more than was absolutely necessary to secure 
the result wanted, viz., safety for himself and an avoidance of interference 
with the safety of others. He should say that in many cases bye-laws 
might be made especially where the electrical adviser of the corporation 
found it necessary on the ground of safety. | 

Mr C. H. WORDINGHAM, in reply, said that so many points had been 
raised on his Paper that he hardly knew how to answer them all. He 
could appreciate the difficulty of a corporation interfering too much in 
the consumers’ premises as to the wiring to be adopted, and it was for that 
reason he had brought forward his suggestion that the Corporation 
engineer should be ailowed to be consulted ; he could draw up specitications 
and would bein the position of the consulting engineer, the work would 
be more personal than municipal, and there would not be the irritating 
feeling of the corporation interfering with the consumer, There would be 
very little difficulty in drawing up the specifications because all emall shops 
and such places were very inuch alike. His experience of conaulting 
engineers was that they did not think these small jobs worth much bother, 
so that he did not think they would be very much affected by the course 
he had suggested. It was most satisfactory to have Major Cardew's 
opinion as to their right to draw up certain bye-laws, and his own view 
was that the Association should draw up a small set of bye-laws. 


PHYSICAL SOCIETY. 


At the meeting of the Physical Society held on June 12th, 
Capt. Abney (President) in the chair, Mr. CAMPBELL read a Paper on 


“The Measurement of very Large and of very Small 
Alternating Currents.” 

The author advocates the use of air-core transformers for 
measuring voltages and currents which are either above or below 
the range of the instruments available. 

If an attempt is made to measure the current in the primary of 
an air-core transformer by observing the voltage on an open circuit 
secondary, it is found that the readings depend on the frequency. 
In order to overcome this difficulty the author uses a closed secon- 
dary with a very high inductance. In this case the primary current 
is proportional to the secondary current, which latter may be 
measured by an ammeter. The author has also investigated the 
case of transformers with iron cores, and of which the inductance 
of the secondary is large. In the case of a ring transformer with 
a closed magnetic circuit, if the load on the secondary consists 
solely of à Kelvin 100-ampere balance of very low resistance, the 
ratio between the primary and secondary currents is practically 
constant. With an open magnetic circuit transformer, however, 
this is not found to be so, as the ratio between the primary and 
secondary currents varies considerably with the frequency. 

Mr. BLAKESLEY said that the author's arrangement could only be used 
for measuring the current in the primary. He (Mr. Blakesley) had shown 
how to measure alternating currents by means of dynamometers and with- 
out the necessity for any special apparatus. 

Mr. GRirrFITHS exhibited and described his improved form of 
resistance-box. | 

This resistance-box has many novel features: (1) It permits of 
all the coils being compared with one another without the use of 
standard coils, and with great ease and rapidity. Hence it is 
sufficient at any time to compare any one of the coils with a 
standard to obtain the correction to be applied to all the coils. 
(2) The bridge wire can be calibrated by means of the box itself. 
(3) The temperature of the coils can be accurately determined, 
since they consist of bare platinum-silver wire wound on mica and 
immersed in an oil bath, which bath is kept stirred. (4) The 
resistance of the leads from the box to the object being tested is 
eliminated, as well as any error due to a change in this resistance 
with temperature. (5) The coils are arranged according to a 
binary scale, and the author claims that it is possible to 
measure resistances up to 105 ohms to within 0:000001 ohm. (6) 
All the coils, after being adjusted, have been heated to redness and 
allowed to cool slowly, so that all strain has been removed from 
the wire. (7) By having a separate pair of blocks for each plug, it 
is impossible for the insertion of one plug to affect the fit of a 
neighbouring plug. The plugs themselves are so made that no part 
of the plug is wider than the top of the hole, and so it is impos- 
sible to wear a shoulder on the plug. 

Prof. A. GRAY said that Mr Griffiths had disclosed and remedied all 
the weak points of the ordinary form of bridge. Lord Kelvin had ordered 
the paraffin to be melted off the coils of one of his resistance boxes, and it 
was found that the resistance of the coils altered considerably, owing, no 
doubt, to the strain to which the wire was subjected when embedded in 
the solid paraffin. Lord Kelvin had made coils without paraffin, and was 
specially in favour of the use of the binary scale. 

Prof. S. P. THOMPSON said he considered the binary scale the weak 
point of the author's arrangement, since it did not permit of ratios other 
than 1 to 1 being employed. 
| 515 asked what current could be safely passed through the 
COlls. 


The AUTHOR in his reply said that he believed it to be a great mistake 
to employ any ratio for the arms other than 1 to 1. 


Prof. S. P. THompson read a communication 


“On Rontgen Rays.“ 

The author, after describing the various forms of tubes he had 
made, with a view of discovering the best form for the produo- 
tion of Róntgen rays, gave an account of the experiments he had 
made to try and obtain some indication of polarisation. In this 
connection a large number of crystals have been tested, but the 
experiments have all given negative results. 

The author exhibited an electroscope with aluminium leaves, 
and inclosed in a wire gauze screen, to protect it from the 
influence of outside electric charges, by means of which he was 
able to show the discharge of a positively or negatively elec- 
trified body by 1neans of the X-rays. 

A method of obtaining dust figures by the discharge of an elec- 
trified body by the X-rays was shown, and some of the results 
which have beon obtained were exhibited. ) 

All attempts to obtain true reflection have failed, although it 
appears as if most bodies, including air, are capable of giving diffuse 
reflection. . : 

Dr. SHETTLE, who was announced to give a Paper on Röntgen 
raya, explained that he had just discovered that the effects he had 
intended to describe wore due to red light which had penetrated 
his dark room. 

Prof. DU BOIS said that Galitzin had found that Róntgeu rays were 
polarised by tourmaline, a special form of developer being employed. "The 
behaviour of tourmaline to light waves presents some curious features ; 
for if the wave length is increased, a point is at length reached where the 
ordinary and extraordinary rays are equally absorbed. For greater wave 
lengths the ordinary conditions are reversed. If the Rontgen rays were 
not homogeneous, the contradictory results obtained by different observers 
might be due to the fact that they were working with rays which were 
differently absorbed by tourmaline. 

Mr. SWINTON said he had tried the effect of heating the cathode, and 
had obtained results which were similar to those obtained by the author. 
Mr. Swinton further said that he had found that the blue luminescence 
sometimes observed depended on the size of the cathode. With tubes in 
which the cathode was almost a complete hemisphere it was impossible to 
eliminate this blue luminescence. | 

Mr. APPLEYARD suggested the performance of the experiments under 
the surface of a dielectric. 

Prof. GRAY said he had obtained some indication of regular reflection, 
but nothing definite. : 

The AUTHOR, in his reply, said that it bad been found that if the 
Rontgen rays are reflected from a surface of sodium in vacuo the amount 
reflected is a minimum for normal incidence, and increases at oblique inci- 
dence.. Compariog this bebaviour with that of ultra-violet light, it supports 
the idea that the Röntgen rays consist of transverse vibrations. 


The Society then adjourned till June 26th. 


An International Congress of Electricians.—-The Swiss 
Society of Electrical Engineers has convoked an International 
Electrical Congress, which is to take place at Geneva from 
August 4th to August 9th next, under the presidency of M. 
Turrettini. The Congress has the support of the American 
Institute of Electrical Engineers, the Electrotechnisc her 
Verein (Berlin), the Electrotechnischer Verein (Vienna), the 
Institution of Electrical Engineers, the Société Belge des Elec- 
triciens, the Société Internationale des Electriciens, and the 
Verband Deutscher Electrotechniker. Those-who propose to 
read Papers are requested to forward the manuscript before 
July 20th, and those who propose to take any part whatever 
in the Congress must send their names in before July Ist. 
The folowing subjects are set down for discussion at the 
Congress :—(a) Magnetic Units, (^) Photometric Unite, (c) Trans- 
mission and Distribution of Power to Great Distances by 
means of. (1) Direct Currents, (2) Alternate Currents, (d) Protec- 
tion of High-pressure Overhead Electric Lines against Atmo- 
spheric Discharges, (е) Various Disturbances caused by Electric 
Traction. The price of a ticket for the Congress, which 
includes everything set down in the programme (exclusive of 
excursions) and in addition all publications relating to the 
proceedings, has been fixed at 20fr. The price of a ticket for 
ladies accompanied by a member of the Congress is 15. 
Intending participants are requested to secure lodgings 
beforehand by applying directly, and, if possib'e, before 
August Ist, to the Bureau officielle des Logements de l'Exposi- 
tion, and to mention in their request that they are members 
of the Congress. All communications with regard to papers, 
&c., should be addressed to the Bureau du Congrés International 
des Electriciens, Universite, Genéve. 
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HORIZONTAL DOUBLE COMBINED CORE TAPING MACHINE. 


The first covering of the gutta-percha соге of a submarine cable 
generally consists of a plain tape, brass tape and compounded tape. 
The machine which we illustrate is for this purpose, and it is 
arranged for covering two cores simultaneously. In this particular 
machine the first tape is put on longitudinally, the width of the 
tape being just equal to the circumference of the core. This tape 
is carried on a disc at the leading-in end of the machine, and the 
arrangement for folding it over on to the core is very ingenious. 
It is first led over a special-shaped casting which throws the edges 
of the tape back, and it then passes through three small spoon- 
shaped pieces which act like the thumb and the first and second 
fingers of the human hand, folding the edges of the tape over on 
to the core perfectly. As soon as this is effected the tape is bound 


going perfectly flat and to obviate the risk of the edge cutting the 
gutta-percha core. By means of change wheels the speed of draw- 
ing through the core can be regulated and altered to give any 
desired lay, and the speed of the heads can also be varied by 
means of the coned driving pulleys to suit various widths of tapes. 
Each machine is quite independent of the other as far as the 
starting and stopping is concerned. 

Messrs. Johnson and Phillips, of Charlton, who are the makers 
of the machine, have given special attention to its design, as it is 
essential that this first operation in submarine cable making shall 
be most carefully and efficiently done, otherwise faults may very 
soon develop in the core after the cable is laid, necessitating 
enormous expense for repairs. As large numbers of machines for 


in position by a soft cotton binding from the two small bobbins 
shown. The brass tape is then put on from tie first disc, and the 
compounded tape from the second disc, both discs being provided 
with means of regulating the tension at which the tape is put on 
the core. The brass tape is led through a slotted tube to ensure it 


this purpose are used in all important submarine cable manufac- 
tories, the double machine which we illustrate must effect a 
considerable saving in ground space and labour, as, in addition to 
being a multiple machine, its design is very compact, and it can be 
operated by one lad. 


LONDON COUNTY COUNCIL. 


| The Trumway Question. 

At the weekly meeting of the London County Council, held at the 
County Hall, Spring Gardens, on Tuesday, the adjourned report of the 
Highways Committee again came up for discussion. The report, which 
recommended the Council to decline the offer of the County of London 
Tramway Syndicate, and to enter into an agreement with the North Met- 
ropolitan Tramway Company, has already appeared in The Electrician. 
The Committee, however, in addition, brought up a supplemental report, 
which stated that since the report was last before the Council further 
letters had been received from the Syndicate containing modifications of 
the proposals already made. The Syndicate sugzested that its proposals 
should be restricted to the undertakings of the North Metropolitan and 
London Street Tramways Companies, and stated that it would be prepared 
to take a lease of such parts of those lines as and when they might become 
the property of the Council, at a rent equivalent to the entire net earnings 
of the respective sections of the lines fur the twelve months preceding 
their lease. Further, they suggested that the length of the lease might 
he subject to modification, provided that the terms upon which the lines 
should be leased should also undergo modification. No proposal was made 
as to the extent of the modification further than that it was to be of such a 
character as to give reasonable a«surance that the capital sunk in substituting 
electrical traction for animal power would be replaced at the expiry of the 
lease, Having regard to the fact that in the Committee’s opinion the utmost 


length of any lease should be 14 yeara, they asked the Syndicate to state 
the modifications they intended, and received a letter which made it clear 
that the Syndicate had no modification to propose as regarded a term of 
14 years, but was prepared to discuss a tenure of 21 years on the basis of 
the purchase of the Company’s undertakings under the arrangement first 
proposed by it. The Committee were not prepared to recommend a lease 
for 21 years, or for any term extending beyond the date when the last 
portions of the line would in the ordinary course become purchasable by 
the Council. Having gone exhaustively into the financial proposal of the 
Syndicate, the report goes on to say that the sum of £75,299 shown as the 
average rent to be paid by the Syndicate represented what it would be 
willing to pay on the basis of a 28 years' lease. Although during the 
second period of 14 years the Council would be receiving the full rent 
offered by the Syndicate, on the other hand, under the proposed arrange- 
ment with the North Metropolitan Company, the Council would then 
have a free hand and be able to take full advantage of the total 
profits that could be earned at that date on the lines. It must 
also be remembered that the rent receivable from the Syndicate. 
would be on thebasis of electrical traction, whereas in the case of 
the North Metrupolitan Tramways’ offer the figures were on the basis 
of horse traction, leaving it open to the Council to largely increase the 
amount by calling on the Company to adopt electrical traction if found to 
be a success. The proposals of the Syndicate would also be disadvan- 
tageous to the Council from the point of view of capital expenditure. lu 
addition to purchasing the lines and buildings of the two Companies the 
Council would also be compelled to purchase the plant, horses, cara, &c., 
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estimated to cost £210,000, and that would be a dead loss t» the Council, 
as the Syndicate proposed that after the change to electrical traction these 
should be sold and the proceeds paid to the Syndicate in part payment 
of its expenditure on the reconstruction of the lines. As against that the 
Syndicate proposed that the lines as reconstructed should at once become 
the property of the Council without further expense. The question at 
issue had been obscured by a suggestion that if the Syndicate's proposals 
be not accepted the adoption of electrical traction would be postponed for 
14 years. Those proposals were based entirely upon the belief that the 
substitution of electrical traction would make the tramwaya far more 
remunerative than they were at present. They had, however, not yet been 
able to satisfy themselves of the certainty of the success of the proposed 
system of underground conduit traction in London. There could be little 
doubt that the trolley or overhead system had met with considerable 
success in America and elsewhere ; but proposals to adopt that system 
had always been refused by the Council, and the latter had no reason to 
believe that it would modify its views upon this matter at present. No 
evidence had been given by the Syndicate that in the limited number of 
instances where the conduit system had been tried it had been either com- 
mercially or practically a success, or that it would be possible to maintain 
the present low farea if that system were adopted. Should it after trial 
prove to be a failure, the Council might find itself in possession of a greatly 
depreciated property as the result of the alteration. The Syndicate, in ite 
letter of May 6th, offered to make an experiment with electrical traction 
on the Highgate Hill line; but the proposals for the purchase of that line 
by the Council having fallen through, that experiment could only be made 
with the consent of the purchaser. Should, however, the Council at any 
future time be satisfied that the use of electrical traction would be desirable 
and profitable, its adoption, under terms which were ia our opinion 
exceedingly favourable to the Council, was assured by a special provision 
inserted in the heads of proposed agreement with the North Metropolitan 
Company. 

In a second paragraph the Committee stated that if future development 
in the system of traction by electricity should promise a very largely 
increased return by reason of saving in working expenses and increase in 
number of passengers, they were of opinion that the bulk of such profit 
should accrue to tlie Council and the ratepayers rather than to any private 
Corporation. In order to more fully secure that object they had con- 
sidered whether modifications might be made in the special provision relative 
to electrical traction proposed to be inserted in the heads of agreement 
with the North Metropolitan Company, and they had now arranged with 


the representatives of the Company that in lieu of head & the follow- · 


ing should be substituted: 

* (3) (&). Not to use, except with the consent of the Council, in writing, 
other than animal power upon any of the lines included in the lease, pro- 
vided that the Company shall aud will, at its own expense, whenever called 
upon by the Council во to do, lay down and equip e, length of about a mile 
of tramway selected by the Council for any system of traction which may 
be chosen by the Council. 

“In the event of the Council deciding to adopt electrical or other 
mechanical power on the whole or part of the lines included in the lease, 
the Council or the Company, at the option of the former, shall reconstruct 
the permanent way, the Coüncil in either case paying the cost ; and the 
Council or the Company, at the option of the former, shall provide the 
n fixed machinery, which shall be maintained by the Company to 
the satisfaction of the Council during the term of the lease ; the equipment 
shall be provided by the Company to the satisfaction of the Council, and 
shall be.taken over by the Council at avaluation at the end of the terni of 
the lease ; and the rent to be paid by the Company shall be as 
follows :— 

“ (а) The Company shall continue to pay the rent to be reserved in the 
lease on the lines and depots and other buildings included therein ; subject, 
however, to deduction of the proportion of the rent allocated to such of 
the depots or other buildings which may have to be disposed of as 
unsuitable for use in connection with the altered mode of traction or 
otherwise. 

* (b) The Company shall pay an additional rent equal to 63 per cent. per 
annum upon the cost of reconstructing the lines, and of the acquisition of 
any necessary landa and buildings, and also upon the amount of any loss 
on the sale of depots or other builaings disposed of as unsuitable, and the 
cost of adapting, for the purposes of electrical or other mechanical traction, 
any of the buildings included in the lease ; and also a rent equal to 74 per 
cent. per annum upon the cost of the necessary fixed machinery, if provided 
by the Council. 

“ (c) The Company shall also pay to the Council 75 per cent. of the net 
revenue of the whole of its undertaking inside and outside the county, 
after deduction of (1) the rents payable to the Council under the clauses a 
and b, and (2) 5 per cent. on (a) the capital of the two Companies on 
June 30, 1895, less the purchase maneys subsequently paid by the Council 
to either of the Companies in respect of lines or depots ; (b) the additional 
capital outlay made by the Company for machinery (if provided by the 
Company) and equipment, and the loss, if any, on the sale of horse cara. 

* The Council shall, if it so desire, appoint an auditor, who shall have 
full power to examine and report upon the transactions of the Company." 

A special report of the Finance Committee was also submitted in 
accordance with the resolution passed by the Council a fortnight since 
(and reported in The Electrician at the time) instructing them to report 
on the financial bearings of the Syndicate's proposal The report stated 
that inasmuch as the Council had decided not to agree to a lease beyond 
14 years, and the Syndicate were not prepared to accept such a term, 
they recommended that the reference be discharged. With respect to 
the proposals of the North Metropolitan Tramway Company, they expressed 
their approval of the Committee's recommendations except with regard 
to the security offered by the Company, whicb, however, there was no 
difficulty in arranging satisfactorily. 


tion ; Belgium, 


Mr. WESTACOTT (Chairman of the Highways Committee) moved the 
adoption of paragraph 1 of the report declining the propoeals of the 
Syndicate. ИС. 

This was agreed to without discussion. 

Mr. BENN asked the Chairman of the Finance Committee if the Com- 
mittee had gone into the figures showing the probable revenue of the 
Council if the Council worked the tramways up to 1910. 

Mr. HOARE said that that matter had not been considered in detail by 
the Committee. 

Mr. WESTACOTT then formally moved the adoption of paragraph 2 of 
the Committee’s report, which recommended that the proposals of the 
North Metropolitan Tramway Company be accepted. 

Mr. J. BAKER moved the following amendment, “That the report be 
referred back to the Highways Committee with instructions to report for 
the purpose of comparison as to the probable profit to the ratepayers if 
the Council itself worked such portions of the northern system of tram- 
ways as will be within the control of the Council after 1898, information 
being given upon the basis of horae traction and also electric traction or 
other approved mechanical means.” Не said that as a member of the 
Highways Committee he had taken special and deep interest in the subject 
ever since the Syndicate had first approached the Council.. He felt from 
the very first that the proposals they had before them were entirely inade- 
quate for the value of the property which was partly in the possession of 
the ratepayers. He contended that it was the duty of the Council to see 
that London had not only the very best possible system for the con- 
venience of the general public, but that also in regard to its tram- 
way property the Council should in the interests of the ratepayers 
receive the largest possible financial consideration they could get. He 
thought that in his amendment he was asking something that was 
not unreasonable, his position being that the Council wanted more 
light and more information. They wanted figures as to what the property 
was worth, and how it could be worked to the best advantage. Having 
visited the principal cities in Canacta and the United States during the 
past few yeara, and observed the great advance that had been made in the 
tramway service ‘here, he considered it his duty to place before them 
some information on the subject which he had collected in the last few 
weeks. On January 1st, 1896, the following was the mileage of electric 
and other mechanical traction on the Continent of Europe :—Germany, 
245'30 miles running and 20773 under construction; France, 78°37 
miles running and 59:00 under construction ; Italy, 24°61 miles running 
and 57:00 under construction ; England, 36:38 miles running and 13 53 
unler construction ; Austria, 44:04 miles running; Switzerland, 25:24 
miles running and 4:80 under construction ; Spain, 17:99 miles running 
and 11:18 under construction; Algiers, 22:00 miles under construc- 
15°45 miles running; Norway, 4°66 miles running 
and 3°10 under construction ; Russia, 6:20 miles running; Servia, 
6:21 miles running; Bosnia, 347 miles running; Roumania, 3°37 
miles running ; Holland, 198 miles running; and Portugal 175 
miles running. By that it could be seen that England was far behind 
Germany, France and Italy in the adoption of the recent improvements 
in tramway traction, and London, wbich had greater need, and probably 
greater chances of success than any other city in the world, did not 
possess a single mile. Of the 866 miles of electric tramway in Europe, 
over half was in Germany alone, and it was in this country, after thorough 
trial and proof of economy, that the most rapid extension was going on. 
The example of the United States and Canada was still more striking. 
Eight or nine months ago it was stated that there were 10,000 miles of 
electric tramway ia operation in North America. It was now estimated 
at upwards of 15,00) miles. Hanover had a greiter mileage of tramways 
in proportion to its population than any other city on the Continent. The 
present company bought up the original one three years ago—then paying 
14 per cent.—and now with 15 miles of electric lines, started 18 months 
ago, and 34 miles of horse lines, was paying 4 per cent., and во successful 
had the electric installation been that all the remaining horse lines were 
to be converted to the electric system next year. Hamburg was the first 
city in Europe to have the whole of its tramways converted. It formerly 
employed 2,600 horaes. Many of the streets where the trams run were 
narrower than those in London and quite as busy. That was the largest 
installation in Europe, and had been a marked success. In Berlin two 
test lines were being converted and equipped for electric traction, and it 
was fully expected that very soou electric traction would supersede horses 
over the whole 125 miles of the system. Milan had a very successfully 
combined electric light and electric tramway system. The tramways 
of Rouen had just been transformed from horse to electric trac- 
tion, the opening of the latest line being on March 22nd last. 
The frequency of the service in 1895, with horse traction, was such 
that two round trips per hour per car were made; whereas, in 
1896, with electric traction, three round trips per hour per car 
were accomplished. From February 8, 1895, to March 19, 1895, the: 
receipts from horse car service, with 50 cara in operation, amounted to 
£2,009 ; and for the eame period in 1896, with 52 electric cara, the receipts 
amounted to £3,890. During the period dealt with in these comparisons 
no change in the fares had been made, the first-class fare being 14d., and 
the second-class fare ld. "These figures showed in a striking manner that 
traffic increased with the adoption of electric traction, on account of it 
being so much quicker and more attractive and popular. It was not sur- 
prising, therefore, that a deputation of the Glasgow Corporation, which 
had recently visited the principal cities on the Continent to inspect their 
tramway systems, should say :—-' Our general observation is to the effect 
that a practically universal move in the direction of substituting electric 
power for horses is in progress all over the Continent,” and should recom- 
mend their own Corporation to adopt the most approved electrical system, 
and this, notwithstanding the fact that it was but a little more than a year 
since the same Corporation completely installed their own tramway system 
with new cars and horses. Nor was it surprising that the enterprising 
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Corporation of Birmingham, after making trial of two other modes of 
mechanical traction, should decide upon an electric system for their 
city, the contract for which, he believed, had now been entered into. 
He thought it would be seen from the foregoing that the earning power of 
a tramway under usual conditions might soon be doubled by the adoption 
of the improved systems of traction now in the market, as well as 
immensely augmenting the satisfaction given to the public, and he 
believed that the possibilities of London in this direction were equal to 
those of any city in the world. The clauses in the proposed agreement 
with the North Metropolitan Tramways Company, and the fact that the 
Company had a comparatively short lease and would naturally be desirous 
of continuing to use their present plant aud continue their present system, 
were not, in hia opinion, at all likely to ensure the improvements that 
London needed, nor the profit to the ratepayers that that valuable pro- 
perty should yield. He therefore trusted that a true estimate of our 
tramways might be arrived at before they committed themselves to the 
entirely inadequate figures that were proposed. In submitting the fore- 
going considerations, he would urge that the fullest possible inquiry and 
examination of the various systems in use on both sides of the Atlantic be 
made, and their value for London ascertained. He was of opinion that by 
thus holding their hands until thoee investigations were made, the value of 
their property, whether worked by a company or by the Council itself, 
would not depreciate, but quite the reverse, and it must be acknowledged 
by all that for the greatest city in the world, whose streets presented an 
ever-increasing difficulty through the congestion of iraffie, too much 
thought and care could not possibly be given to secure for it the best and 
most advantageous system that could be obtained. | 

Lord MOUNTMORRES supported the amendment. He said that the 
report of the Highways Committee would give tlie Council the reputation 
of being a somewhat impracticable and unbusinesslike body of men.  Suffi- 
cient data had not been laid before the Council to justify it pledging itself 
in such an important matter as that. Не thought that it would be fully 
recognised that horse traction was completely out of date. Throughout 
the length and breadth of America there was-scarcely a horse car running. 
The underground conduit system in New York and in Washington had 
been proved to be a success, and was now being laid down in Chicago and 
Cincinnati. That was a feasible method of traction without doubt, and 
there жаз no reason why the underground conduit system should not be as 
suitable as the overhead trolley system. The difficulty with regard to the 
underground conduit was that of insulation, but recent methods had been 
brought into use which would render that insulation as easy as the over- 
head system. 

Mr. BOULNOIS, M.P., said that the arrangement of the Committee 
with the North Metropolitan Tramways Company wasa most advantageous 
one for the ratepayers, and he strongly opposed any suggestion of the 
Council itself working the lines. 

Mr. BENN contended that by the proposed arrangement the Council 
would not get enough, considering the value of the property. The 
Directors of the Company considered that the financial position of the 
shareholders would be advanced, and, if that were so, it must be at the 
expense of other persons. Two yeafs ago the Highways Committee 
reported that by the end of 1898 they would be in a better position to 
make terms with the Company than now, for at that period an additional 
14 miles would fall in, and the Council would practically have a free hand. 
They were invited to accept the proposals because there were legal diffi- 
culties in the way ; but they had spent £25,000 in fighting the Company, 
and to give up to the Company in the last lap of the race would be folly. 
T wo years ago the Council had decided not to extend a lease to the Street 
Tramways Company beyond 1900, and now the North Metropolitan Com- 
pany had offered 24 per cent. for an additional 10 years’ lease of the 
most magnificent tramway system the world had ever seen. With regard 
to the heads of the agreement as to the substitution of electrical traction, 
he thought that anyone examining those clauses would see that they were 
so safeguarded with regard to compensations for disturbance and so on 
that any prospect of getting electric traction for the next 14 years was 
purely visionary. He asked the Council to look at Glasgow and to catch 
the spirit of that great municipality, and show that London would advauce 
at least in line with the great cities of the empire, 

Mr. BERESFORD HOPE said he did not think the Council could work 
the tramways of London to the advantage of the ratepayers. Under the 
proposed arrangement they were sure of their rent, and would take no 
risks in enforcing the Company to substitute electrical traction in the 
future. The electric tram might certainly be cheaper, but it would not be 
more expeditious in London. 

Lord ONSLOW said the Council bad not now to consider the question 
of electric as opposed to horse traction. The agreement provided for the 
Council calling on the Company to substitute electric traction, and it was 
after that report had been carried that the Council should consider what 
traction should be adopted. 

Mr. WESTACOTT, replying for the Committee, contended that all the 
argument had been based on the assumption that the Council could at 
once take possession of the lines, but that was not so, and it would be two 
years before they could get a portion of the system under their control if 
the Company fought ; then again in other cities they had the overhead 
wire system, but that the Council would not accept. By the arrangement 
they would secure a good system, and at once could begin to get something 
for the relief of the rates. 

The amendment was carried on a division by 61 votes to 56. 


ZS 
THE TELEPHONE IN AMERICA.—The Financial Times of the 20th states 
that the Western Union Telegraph, the Metropolitan Telephone and Tele- 
graph and the Amcrican Bell Telephone Companies’ interests have jointly 


incorporated a telephone company, probably to amalgamate the existing 
companies. The capital of the new Company is reported to be $16,000,000. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT. ) | 
New York, June 12, 1 896. 


The St. Louis Tornado.—On May 27th last a disastrous 
storm passed over St. Louis, Mo., taking the form of a 
tornado, and doing much damage to property. The saddest 
feature of the storm was the loss of over 800 lives in St. 
Louis city alone. Telegraph, telephone, electric light and 
electric railway companies suffered great damage to their 
property, and telegraphic and telephonic communication 
between St. Louis and the rest of the country was for a 
time wholly cut off. The power house, car sheds and boiler 
house of the Union Railroad Company were completely 
demolished, four men being killed, one of them the chief 
engineer. The work of restoring the electric wires to their 
normal condition has necessarily been slow, on account of 
the great entanglement and breaking down of the poles 
themselves. 


The Drawbaugh Patents.—A favourable report was made 
in the United States Senate on June 3rd on the Bill for the 
relief of Daniel Drawbaugh. This Bill directs the Commis- 
sioner of Patents to issue to Daniel Drawbaugh patents for the 
inventions of improvements in telephony, described and 
claimed in pending applications filed by Drawbaugh at 
various times from 1880 until 1884, notwithstanding that 
said inventions may have been in use or on sale for more 
than two years prior to the date of the filing of Drawbaugh’s 
original application of July 26, 1880. A proviso gives all 
persons having apparatus containing any of these inventions 
in use at the time of issuing such patent, the right to con- 
tinue the use of such apparatus without charge or molestation, 
and no one is to be liable to Mr. Drawbaugh for any manu- 
facture, use or sale of Drawbaugh's inventions prior to the 
issuance of the patents authorised in the Bill. 


Long Telegraph Circuit.— Тһе telegraphic circuit over which 
the Hon. Chauncey Depew's message was sent from the, 
Electrical Exposition building on May 26th, as computed by 


the Postal Telegraph Cable Company, was 42,572 miles. The 


routes travelled by the message were as follows: New York 
to San Francisco, 4,118 miles; San Francisco to Canso, 
4,914; Canso to London, 2,828; London to Tokio, 13,677; 
Tokio to London, 19,677 ; London to New York, 8,663. The 
entire distance was covered in 57 minutes. 


Compressed Air Oars.—The Metropolitan Traction Com- 
pany of New York city is about to conduct some experiments 
in the use of compressed air for the propulsion of street cars. 
Some cars are now being equipped with the apparatus, and 
the tests will be made on one of the uptown lines. It is stated 
that the Company is not altogether satisfied with the under- 
ground conduit system now in use on some of its uptown 
branches, and is looking for some other efficient system with 
a view to its final introduction, if such а system can be found. 
The Company has gone to great expense, however, in equip- 
ping the electric lines, and it hardly seems reasonable that it 
should have made so great an outlay without being pretty 
well satisfied as to the actual obtainable results from the 
electric system. The actual figures covering the cost of 
operation, &c., have never been given out, and it is a matter 
of uncertainty in the publie mind as to whether the system 
is really economieally operated or not. 


The Niagara Falls Power Company. The Niagara Falls 
Power Company has decided to extend its present power house 
and wheel pits and instal seven 5,000 n.». electrical genera- 
tors. It is stated that the power developed by the new 
generators will be carried to Butfalo by an overhead cable, and 
there utilised for electric lighting, electric railways and for 
manufacturing purposes. The contract for the new dynamos 
has been let to the Westinghouse Electric and Manufacturing 
Company of Pittsburgh, and Mr. L. B. Stillwell, the Com- 
pany's chief engineer, is now engaged in planning the elec- 
trical equipment. 
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The New York Rapid Transit Problem.—The Manhattan 
Elevated Railway Company has formally presented to the 
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simpler in construction and less expensive. Although quite 
roughly constructed, our apparatus answers all practical pur- 


poses, and gives reasonably accurate results.— Yours, &c., 
June 3, 1896. P. T. Crvrow, Eng. Dept. 


THE WORSHIP OF THE POWER-FACTOR. 


Rapid Transit Commission of this city its plans for providing 
rapid transit. It proposes to do this by building several 
extensions, both lateral and longitudinal, and to add third and 
fourth tracks to the existing lines. Mayor Strong, who was 
thought to favour the scheme, entered his opposition to it at TO THE EDITOR OF THE ELECTRICIAN. 


the meeting of the Commission on Thursday of this week; but Sm: In common with many other engineers, the writer of 
as another meeting will be held next Thursday, it is expected | the article in your columns upon Mr. Langdon-Davies's motor 
that some agreement will be arrived at. The railway com- seems to take an altogether exaggerated view about the so- 
pany wil not exact any conditions from the city for the | called power-factor of motors. From the importance he 
privileges asked, but will assume all responsibility itself in the | attaches to it one would think that it had something to do 
way of damage suits by property ownérs. The proposed with the efficiency of the apparatus. He says he is sorry 
improvements would very materially relieve the existing | that іп my report on the motor І have made no comment on 
unsatisfactory conditions, and it is thought that they will the power-factor, which in this motor I found to be about 0:49 
satisfy the requirements for rapid transit for many years to at full load. For my own pari, when a motor of so small a 
come. The fact that the underground tunnel scheme has size ag 3 н.р. gives an efficiency as good as 90 per cent., I 
been practically killed by a court decision, has turned public | should not mind if the power-factor were still smaller; and I 
attention in the direction of the elevated railway system, as regard it as a piece of superstition to demand that it should 
that now seems to offer the only solution of the problem. be higher. In larger sizes of motors it would naturally 
be higher. In condensers, the lower the power-factor the 
better they are. In transformers a high power-factor is 
| of importance only to the supply company, but of none 
primarily to the consumer. And, even in that case, the 
eee lies in the 5 that the transformer 
may by the very nature of things be running many hours a 
PERMEABILITY BRIDGES. day on no load. If transformers were only switched on when 

TO THE EDITOR OF THE ELECTRICIAN. Wanted to run with a good load, the power-factor would be а 

Sm: Referring to the description of “ Prof. Ewing’s Рег- | Very unimportant consideration. Now, motors are not left on 
meability Bridge" in your issue of May 8th, it may be of | circuit all day or all night idle; they are run only when 
interest to your readers to note that a similar arrangement wanted, and normally run on a fair load. If, then, by sacri- 
has been in use in the testing department of the General ficing the unimportant detail of an ideal power-factor one can 
Electric Company for very nearly two years. It was devised | gain the practical result of a singularly high efficiency with 
in June, 1894, by Mr. Frank Holden, who was at that time in good starting effort, why grumble? It would be easy enough 
charge of the instrument room, and the necessary apparatus to go the other way. In order to satisfy the pedantic demand 


CORRESPONDENCE, 


ae | 


was constructed very shortly afterwards. 

Although differing in detail, the underlying principle appears 
to be identical in the two cases. Thus, in both arrangements 
the bar to be tested and a standard bar of precisely similar 
dimensions are slipped into two parallel magnetising coils, and 
the ends of the bars securely clamped by two yokes of soft 
iron. The relative permeability of the two bars is then deter- 
mined by adjusting the number of ampere turns on each until 
no permanent deflection is observed on the magnetometer 
needle placed above them. The B-H curve of the standard 
bar is known, and with the help of this and the readings 
obtained as above, a point on the B-H curve of the sample is 
readily determined by simple calculation. The process is 
repeated with different values of H sufficient to enable the 
B-H curve of the sample to be plotted. 

The difference between the two arrangements lies merely in 
the method of adjusting the ampere turns to obtain a balance. 
In Prof. Ewing’s case, the adjustment is made by varying the 
number of turns, the current being constant; while in Mr. 
Holden’s device the same result is arrived at by varying the 
current, the number of turns being constant and the same in 
each coil. | 

Omitting the dial switches, which are not required in our 
case, the other apparatus used is essentially the same as Prof. 
Ewing's. The entire arrangement is not so neat in general 
appearance as Prof. Ewing's, but has the advantage of being 


| for a high power-factor, let the motor be redesigned to run 
hot with a low efficiency and bad starting effort. The pedant 
. Who worships at the shrine of the power-factor will be satis- 
. fied, but the motor will be decidedly worsened. This is not 
_ the way to facilitate the progress of alternate-current motors. 
‚ Even the central-station engineer would hail the prospect of 
trebling, if he could, his present slender day load by à demand 
for current for motors, though their power-factor were but 
half as good as that of the motors in question. Being a 
, practical man, he would rather have the dividend than the 
'high power-factor. He prefers substance to shadow.— 
Yours, &c., Sirvanus P. THompson. » 
Morland, Chislett-road, West Hampstead, N.W., 
June 28, 1896. 


TO THE EDITOR OF THE ELECTRICIAN. 
SIR: T think the best answer to Prof. Silvanus Thompson’s 
letter will be found in the figures in the table below of a test 
made by Mr. Langdon-Davies with a small motor giving a 
little less than ф B. H. y. at about 2,400 revolutions per minute. 
It will be seen that an efficiency of 81:4 per cent. is obtain- 
able with a load factor of 70:4 per cent., and an output of 
0:422 в.н.р. If this be possible with such a small output, 
surely better results are possible with а 4 в.н.р. motor such 
as that tested by Prof. Thompson. — Yours, &c., 
June 25, 1896. Tur WRITER or THE ARTICLE. 


Brake | | B.-power | Appar'nt Watt- True True | А | 
| B.-power Torque | x, Ampere PP Power |Effici'ncy 
load Speed. + correc- \ | Volts. Amp. А power | meter wer | power | | Remarks. 
(Ibe.) | | Н.Р. tion H.P. b. ft.) | oid (watts). | reading. | (watts). (I.H.P.). factor eee 
— A E — —— aan S — мы "сг — n e: eret ls nue I € —À 
2.655 .. 0 is | 98:4 | 70 | Direct. | 6958 | Direct. | 1275 017 0˙1833 | Light without brake. 
55 2400 0418 0618 | 0889 | 9875 82 | — 810-0 — 5700 076 | 0704 | 809 
55 | 2,420 0422 0622 | 0:889 | 988 | 82 — 8100 — 5700 076 , 0704 | 814 
30 2.450 0:366 | 0566 | 07762 | 98:8 | 875 — 866:0 — 615-0 082 | 071 68:8 
50 | 2,480: 0371 0571 | 0762 | 989 | 88 — 8700 — 615°0 082 |0707 | 693 
40 ' 2370 0371 0671 | 1016 |988 | 1175  — 11600 — 7550 098 | 0634 | 681 
30 2472; 037 0:57 07762 | 995 94 — 936°0 — 652:0 0:92 | 0697 | 651 
50 2480: 0371 | 0571 | 0762 | 999 | 90 — 900-0 — €45°0 091 ! 0717 660 
355 | 2,4501 0425 0623 | 0889 990 | 975: — 965:0 — 690:0 097 | 0715 | 674- [without weights. 
.. i 2,500 M 888 995 | 84 ! — 8358 — 28501, O38 | 054 aed With brake coupled light 
| 2,560 | T 995 | 70 — 696°5 — 1520 018 | 0188 | Light without brake. 


* The brake absorbs 0:20 н.р. running light. Motor E. 110. 
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THE LANGDON-DAVIES MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The following tests may interest you; they refer to 
motor No. 118 mentioned in your article on my motors in last 
week’s Electrician. 

The tests shown in Fig. 15 of your last week’s issue were 
made with a stator having 82 equally-spaced slots, wound as 
a four-pole machine having four conceniric coils per pole, as 
in Fig. 7. The rotor had 19 copper bars; the number of 
copper bars should have been greater to give the best result 
with such a stator, but I had not the materials to hand 
wherewith to construct a suitable rotor. | 

I have since fitted this stator with a rotor having 81 bars, 
and obtained a starting torque of 1:5 pounds feet, viz., a 
weight of 9lb. lifted by a cord wound on а 4in. pulley, the 
weight hanging dead, not touching the ground. | 

I have not been able as yet to make complete tests of the 
machine, but I can safely say that this is equal to full load 
running torque. 

I find also that cos ¢ (a factor of the power, not to my mind 
“ the power factor) has increased.— Yours, &c., 

| W. Lanepon-Davies. 
57, Comeragh-road, West Kensington, W., June 22, 1896. 


CATHODE RAYS AND X-RAYS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Some experiments I am making on the connection 
between cathode rays and X-rays have just given me a result 
which it seems desirable to publish without delay for the 
benefit of other workers. Having designed a tube with the 
now usual oblique anticathode or ‘ reflector” of platinum 
to receive the impact of the cathode discharge and gencrate 
X-rays, and an interiorly projecting wire of aluminium in the 
path of the latter rays, I have found that, with a sufficiently 
high exhaustion, there were produced simultaneously two 
shadows—an X-ray shadow on а luminescent screen outside 
the bulb, and a cathode ray (or Crookesian) shadow on the 
glass wall of the bulb. > Both shadows were thrown as from 
the ‘‘reflector’’ as origin; but while the cathode ray shadow 
was capable of being deflected both magnetically and electro- 
statically, the X-ray shadow was not so deflected, even though 
the wire object within the tube was itself electrified either 
+or-. A slight shifting of the X-ray shadow was traced 
to a small change in the apparent origin of the X-rays, as the 
cathode discharge fell more on one spot or another of the 
platinum “reflector.” At no state of exhaustion did the 
“reflector” convert all the cathode rays into X-rays.— 
Yours, &c., Sitvanus P. THompson. 

June 25, 1896. 


LEGAL INTELLIGENCE. 


Jardine v. King, Mendham and Oo. and Miles. 


Judgment was delivered in this action on Tuesday last, full particulars 
of which were given in our last issue. In delivering judgment, Mr. Justice 
North said that several points had been raised during the progress of the 
case which he did not think it necessary to consider, as he had come to 
the conclusion that the defendants’ contrivances were not an infringement 
of the plaintiffs patent. The law of the case was governed by the well. 
known case of the ticket - punch patent, in which the Court of Appeal had 
laid down that a similar machine for the accomplishment of the same 
action would not necessarily be an infringement of the other. He said 
that automatic time-checks for taking the times at which workmen arrived 
at their work were well known at the time of the plaintiff's patent. There 
were numerous differences between the plaintiff's and defendants’ machines, 
and the question was whether they were substantial differences or merely 
equivalent to imitations. For instance, in the plaintiff's machine the box 
operated without any electric current except at the moment the current 
passed and opened the drawer. In the case of the defendants’ machine 
the current was permanent, and the box could only work when the current 
was on, which it was during the whole time the box was in operation. In 
th> plaintiff's, before the current was on, the checks went into the early 
compartment, whereas in the defendants’, before the current was on, the 
checks were not received at all; and soon. His Lordship then compared the 
specifications of both patents, and said that all the plaintiff could claim 
was his method of operation. From the discrepancies he had pointed out he 
had come to the conclusion that there were substantial differences between 


the methods of operation of the plaintiff's and the defendants’ machines. 
He could not say that the defendants’ machine was a colourable imitation 
of the plaintiffs, nor was it equivalent to the plaintiff's process. The 
action would, therefore, be dismissed, with costs. | 

Judgment accordingly. 


Electrical Construction Company v. Hurry and Young. 


This was an action brought in the Scotch Courts by the Electric Con- 
struction Company against Messrs. Hurry and Young, electrical engineers 
and contractors, of Edinburgh, for the payment of £50. 13s. 5d., the price 
of a dynamo supplied in September, 1891. The defence to the action was 
that the machine did not conform to the terms of the contract. | 

Lord LOW, in giving judgment last week, said he must find for the 
defendants, as he held the defence was a lone. The defendants had 
directed the attention of the plaintiffs to the matter, and had called upon 
them to remove the machine. This had not been done, and the defendants 
had continued to work the machine until the present time. Under the 
old Scots law he (Lord Low) thought the defendants would have put 
themselves into a wrong position by continuing to work the machine after 
the plaintiffs had been called upon to put it right ; but under the Sale of 
Goods Act, if & purchaser had not expressly or by implication accepted 
goods, he could retain them and claim damages, or set up the breach of 
contract in diminution or extinction of the price. He was therefore of 
opinion that the defendants were entitled to set up the breach of contract 
in diminution or extinction of the price, and as the expenses incurred 
exceeded the value of the dynamo, he assoilzied the defendants with 
expenses. | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Ca 
Price Lists, and similar matter should be sent early in the week.] 


SPECIAL NOTIOB—tThe 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND BAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7s. 6d., post free 8s. 3d. abroad 9s. The book is greatly enlarged, 
is quite up-to-date, and includes the new Board of Trade Regulations. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Flect- 
street, London :— 

“Тнк ALTERNATE CURRENT TRANSFORMER,” Vol. I.—Dy Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Eprrio is Now KEADpT. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

LABORATORY NoTES AND Forms.—With the above title, we have ready 
a set of 40 Elemen and Advanoed Exercises for use in Electrical 
1 classes. ese have been peopared by Dr. J. A. Fleming 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as а record of the work done by the student. 

Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three ls. nett ; or the set of 5 (or Advanced) 
Exercises can be obtained у 5s. 6d. nett. e complete set of Twenty 
Elementary and Twen dvanced Exercises are price 103. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s, 6d. 
nett (now ready). Strong portfolios can be had, price ls. each, A full 
prospectus sent post free. 

‘ SUBMARINE CABLE-LAYING AND Repargina.”—By H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now Reapy. 


TENDERS InNviTED.— The Free Library Committee of the County 
Borough of Rochdale invite tenders for the electric lighting plant 
required at the Free Public Library, consisting of gas engine, dynamo, 
wiring and fittings. Specifications, &c., may be obtained from 
Mr 8. S. Platt, A. M. I. C. E., Borough Surveyor. Tenders must 
be sent in to the Deputy Town Clerk (Mr. James Leach), Town 
Hall, Rochdale, by noon of Tuesday, the 30th. Further particulars 
appear in our advertisement columus. 


The Vestry of the parish of St. Mary, Battersea, 
invite tenders for the supply and erection of boiler house plant, 
engine house plant, switchboard and connections, accumulators, 
wiring and fittings, &c, for electrica'ly lighting the municipal 
buildings and Town Hall. Tenders can be sent in for sections of 
the work. Specifications, &c., can be obtained of Mr. R. Hammond, 
Ormond House, Great Trinity-lane, London, E.C., after Monday 
next, and tenders must be sent in to Mr. W. Marcus Wilkins, 
Vestry clerk, Municipal-buildings, Lavender-hill, S. W., not later 
than Tuesday, July 14th, at noon. Further particulars are given 
in our advertisement columns. 

———— The Urban District Council of Ealing require tenders 
for work in connection with the extension of their electric lighting 
station at Ealing. Tenders to Mr. Wm. Ruston, Clerk, Public 
Buildings, Ealing, W., by 4 p.m. on Wednesday, July 186. 

— The Edinburgh Town Council invite tenders for build- 
ing work in connection with the proposed additions ani alterations 
to the electricity station. Tenders to the Burgh Engineer, 1, 
Parliament-square, Edinburgh, by July 13th. 


- 
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TENDERS INvITED.—Tenders are being invited by the Spanish 
Minister for Foreign Affairs for the construction and working of a 
telephone system in San Juan de Puerto Rica. The copy of the Royal 
Order inviting tenders may be seen at the Commercial Depart- 
ment of the Foreign Office, Downing-street, S. W., between 11 and 6. 
Tenders must be sent in to the Ministry at Madrid by August 
10th, and must be accompanied by a depoeit of $800. | 


— — The General Direction of French Posts and Telegraphs 
invite tenders for 25 kilometres of telegraph cable with six pairs 
of paper-insulated conductora. Tenders to the Direction, 103, 
Rue de Grenelle, Paris, by July 11th. 


TENDER ACCEPTED.—It is stated that the Elektricitäts Aktien- 
Gesellschaft vormals Schuckert and Co. have received the contract 
for the erection of a large electricity supply station at Barcelona at 
an estimated cost of £240,000 (2). Provision will be made for the 
supply of current for working the local tramways. 


Темрекѕ Кесегукр. — Тһе Leeds City Council received nearly 70 
tenders for an electrical installation for working the proposed 
Roundhay and Kirkstall tramway, on the overhead electric 
system. Only two firms sent in estimates for the entire work, all 
the others being for sections of the contract. Should it be found 
desirable to let the contract in sections, the Highways Committee 
have, it is stated, practically agreed upon the firms to be entrusted 
with the supply of engines, dynamos, boilers and the erection of 
the generating station. The tenders which the Committee have 
selected for these items amount to about £25,000. "The whole of 
the work is likely to cost between £70,000 and £100,000. 


APPOINTMENTS.—Mr. F. W. Shurlock, B.A., B.Sc., has been 
appointed Principal of the Swindon and North Wilts Technical 
School. Mr. Shurlock is at present engaged as Lecturer in 
Mathematics and Physics at the Bristol Merchant Venturers’ 
Technical School. 


— Mr. August Bornemann has been appointed general 
шарада of Ruston, Proctor and Co. (Limited), in place of the late 
Mr. John Kent. Mr. Bornemann has been in the firm’s service 
during the last 19 years. , 


APPOINTMENTS Vacant.—The Corporation of Paisley require а 
resident electrical engineer to design and superintend the laying 
down of an electric light installation, and to manage the same after 
completion. Salary, £200 per annum. Applications to the Town 
Clerks, Messrs. Young and Martin, Paisley, by July Ist. 

— — From our advertisement columns it will be seen that 
an assistant lecturer and demonstrator of physics is required by the 
Firth College, Sheffield, after M:chae!mas next. Salary, £120 per 
annum, together with certain allowances. Applications to the 

Registrar by July 9th. 

A workshop instructor in house wiring and jointing 
is required by the governing body of the Battersea Polytechnic, 
London, S W. Some particulars will be found in our advertise- 
ment columns. 

Under the Swansea Intermediate and Technical 
Education Scheme applications are invited for (1) lecturer in 
metallurgy and chemistry, (2) lecturer in physics, and (3) lecturer 
in engineering. Salary in each case, £200, rising to £250 per 
annum. 


The Brighton Town Council require temporary lec- 
turers and instructor in applied electricity and physical science at 
the Corporation Technical School. Salary £80 per annum for two 
evenings per week. Applications to the Town Clerk. 

LiquipatTions.—Creditors of the Universal Electris Carriage 
Syndicate (Limited) must send in particulars of their claims to the 
liquidator(Mr. W. О. Attree), 41, Coleman-street, E.C., by July 1st. 


— We have received a summary of the liquidator's account 
in the matter of Poole and White (Limited) from September 15, 
1895, to March 14th last. The accounts show that there was a 
balance brought forward from receipts of £165. 24. 61. This is 
partly exhausted as follows: Board of Trade and Court fees, 23.; 
costa of solicitor to liquidator, £123. 7s. 4d.; incidental outlay, 
£3. 11s. 8d.; total, £127. 1s.; balance forward, £38. 1s. 6d. Proba- 
bility of any dividend for creditors, nil. It is somewhat surprising 
that the creditors in this concern, the whole conduct of which from 
the commencement of trading was of a mos; peculiar character, 
have not, in the light of the result of the action Gaskell v. Gosling, 
arranged to place a clear statement of affairs before counsel in order 
that, 1f 80 advised, steps could be taken to obtain a similar verdict 
to that in the action referred to. There never was a commercial 
failure in which investigation on behalf of trade creditors was more 
necessary than in the bankruptcy of Poole and White (Limited) and 
its subsequent receivership. | 


THE HoroPBANE " System ОЕ DIFFUSION or Јлонт. —We learn 
that Holophane (Limited) are about to place upon the market a 
newly-designed set of fittings to be used with the patent diffusing 
globes associated with their system. The dome of the Hol- 
phane" globe is made with & rim which clamps into the new 


fitting, and makes it extremely safe, effective and simple. The 
fitting can be plain or ornamental in character, and is especially 
adapted for ceiling lights, to supersede chandeliers and spray 
brackets. Holophane” globes are also made to fit the regulation 
electric light fittings supplied by the regular dealers, and the 
globes are equally suitable for electric light or gas. Where a 
softened light is required, as for reading and writing, these globes 
are certainly an improvement on the ordinary clear glass globes. 
“ Holophane ” globes and fittings will not be on the market for 
а few weeks, as the necessity for show rooms and larger offices has 
required new premises, and these have been taken at 91, 93 and 
95, Queen Victoria-street, London, E.C., to which address the 
Company will shortly remove. 

Ѕплсіом Bronze WikE.— The Phosphor Bronze Company issue 
a useful hanging sheet table of approximate weights and electrical 
resistances of patent silicium bronze wire, giving information 
which will be found of service to electrical engineers. The wire is 
supplied in five classes, varying in conductivity from 100 to about 
30 per cent. (for Jong spans). The information given includes 
tensile strength, electrical resistanca, conductivity, &c., and the 
explanatory matter accompanying the table shows the uses to which 
this wire is most generally applied. | 

‘ THE JOURNAL.”—Part 123 of the Journal of the Institution 
of Electrical Engineera is now ready, price 3s. This part con- 
tains the discussion оп Mr. Dane Sinclair's Paper on Telephone 
Exchanges and their Working," and Mr. W. E. Langdon's Paper 
on Railway Telegraphs, with Special Reference to Recent 
Improvements,” and th» discussion thereon. ^ 


ABERDEEN.— Ihe Harbour Commissioners have written to the 
Electric Lighting Committee of the Town Council asking for the . 
terms upon which they would be prepared to supply current for 
the lighting of the harbour. The matter has been remitted toa 
sub-committee. 


ALDERLEY EpaE.—Notice is giyen of the intended transfer by. 
the District Council of the Provisional Order to the Alderley and 
Wilmslow Electric Supply (Limited). The terms of the transfer 
provide for the payment to the Council of the cost of obtaining the 
Order and for lighting all streets in the compu'sory area electrically. 
The Council reserve power to purchase the undertaking at any time 
on six months' notice by paying to the Company all capital 
expended, less depreciation, and making up a cumulative dividend 
of 8 per cent. on the capital. | 


BANGALORE (INp1IA).—A scheme for the construction of tram- 
ways in this city has been laid before the Municipality by Messrs.. 
Arbuthnot and Co., the Indian agents of the Electric Construction 
Company. It is proposed to employ electricity as the motive 
power. Us 

Верғоко. —Тһе Corporation have received the sanction of the 
Local Government Board to the borrowing of £17,000 for electric 
light extension purposes. The Local Gas Company has been 
notified that the Corporation will discontinue to use the gas lamps 
in several streets after January Ist. 


BigMINGHAM.—Negotiations are still in progress between the 
Public Works Committee and the Canadian Syndicate who are 
seeking to become lessees of the city tramways. The Committee 
insist upon a higher rent being paid for the lines, the introduction 
of halfpenny fares and the abolition of steam traction. The only 
point remaining to be settled is the mileage of line to be worked 
on the underground conduit system, and how much of the tram- 
ways will be worked on the overhead system. It is reported that 
the concessionaires have accepted the Committee's terms, and have 
agreed to employ the underground system on 10 out of the 22 miles 
of tramways about to be leased. A special meeting of the Com- 
mittee was held yesterday (Thursday) to finally consider the report 
to be made to the Council. | К. | 

BniaHroN.—The Town Council have decided that iu the event 
of consumers leaving their premises during any half-year the 
successors in occupation are not entitled to benefit as regards the 
reduction in the charge for electric current by the amount con- 
sumed by their predecessors, nor to count such consumption 
towards reduction in the event of their taking current at other 
premises. 

Юовілм. — It is stated that the Dublin United Tramways Com- 
pany have decided to purchase the undertaking of the Dublin 
Southern District Tramways for £273,500. The capital of the 
Dublin United Company is £540,371, with a debenture loan of 
£75,600. Tho terms of the purchase will shortly be laid before a 
meeting of the shareholders. ——The Bill promoted by the Dublin 
Southern District Tramways Company for extending their tram- 
way system in and around Dublin has beon rejected by the Select 
Committee of the House of Commons. 


Елілма. —AÀ. Local Government Board inquiry was held at Ealing 
on Tuesday into the application of the District Council to borrow 
£25,000 for electric light extension and other purposes. 


292 


THE ELECTRICIAN, JUNE 26, 1896. 


East HannincFigLp.—Mr. С. W. Clarke’s new roller mills and 
the rectory have been wired and fitted up for the electric light, 
current for both places being supplied from a Crompton dynamo 
driven by a Davey-Paxman engine. The plant is stationed at the 
mills, and current is conveyed to the rectory, a distance of about 
600 yards, by means of overhead cables. 


Evectric Traction IN SovTH Arrica.—It is stated that the 
Syndicate which recently acquired the Cape Town tramways have 
purchased the Port Elizabeth tramways, and will equip them elec- 
trically. It is also announoed that electric traction will be intro- 
duced on the Johannesburg tramways. 


ExETER.—Mr. H. D. Munro, engineer to the Exeter Electric 
Light Company, has been appointed borough electrical engineer at 
a salary of £200 per annum, and various other staff appointments 
have also been made. The Electric Light Committee have made 
arrangements for installing and repairing electric light fittings in 
the houses of customers under a system similar to that employed 
at Leicester. The Council have made all preparations for the 
transfer of the electricity works on Tuesday next. 


EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL. — Tho follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from June 17th to 
June 23rd, with the ports of destination :— 

Argentina, —Duenos Ayres, £194. Australasia— Fremantle, £1,676 
(including £1,635 telegraph material); King George’s Sound, £13; 
Sydney, £498; Wellington, £140.  Azores—Fayal, £15. Beloium 
Antwerp, £165 (electric fuses) ; Brussels, £72. Brazil—Bahia, £61 (tele- 
graph material) ; Rio de Janeiro, £177 (telegraph material) ; Rio Grande 
do Sul, £102 (telegraph material. Ceylon—Colombo, £33.  China— 
Shanghai, £120. £gypt—Alexandria, £240 (telegraph material) France 
—Boulogne, £70. Gibraltar, £26. (ireece—Syra, £50 (telegraph appara- 
tus). olland— Amsterdam, £120 ; Flushing, £10. India— Bombay, £57; 
Calcutta, £95 ; Rangoon, £14. Japan—Yokohama, £3,770 (including £270 
telegraph material. Panama—Santos, £51.  Portugal—Oporto, £31. 
Russia—St. Petersburg, £171 (including £133 telegraph material). 
South Africa—Cape Town, £128; Durban, £705; East London, £65 ; 
Lourenco Marques, £428 (telegraph material); Port Elizabeth, £425. 
Spain—Pasages, £24 (telegraph material).  Sweden—Stockholm, £844 
(including £224 telegraph material). 

GLASsdow.—At the last meeting of the City Council it was 
reported that at May 31st the revenue from the electric lighting 
department amounted to £23,034, an increase of £5,240 compared 
‘with the corres 77 7 period of 1895. At the meeting of 
the Electric Lighting Committee on Tuesday it was agreed to 
recommend the Council to reduce the price of electric current. 


HALITAXJ.— The Local Government Board have sanctioned the 
borrowiag of £20,000 by the Town Council for electric light exten- 
sion purposes. 

HANLEY.—AÀ deputation of the members of the Incorporated 
Association of Municipal and County Engineers visited Hanley a 
few days back and inspected the various town improvements 
which have been effected during the past ten years under the 
supervision of the Borough Engineer, Mr. J. Lobley, who was 
president of the Association in 1886. Mr. Lobley read a Paper 
dealing with the various improvements effected in the town, 
including the establishment of the Borough Electricity Works, 
for which a Provisional Order was obtained in 1891. The 
Paper contained a description of the public arc and incan- 
descent lighting, and the visitors were much interested in a 
description of Mr. Lobley's automatic lamp-lighting device. Mr. 
Lobley expressed his acknowledgement of the assistance rendered 
by Mr. G. H. Cottam, the electrical engineer to the Corporation, 
during the early years of the electric lighting undertaking, and to 
Mr. C. A. Cowell and Mr. C. J. Sutherland, who were last year 
appointed electrical engineers and joint managers under Mr. 
Lobley's general directions. The author of the Paper was awarded 
& cordial vote of thanks on the motion of Mr. Boulnois, of Liver- 
pool. The visitors were subsequently taken a round of inspection, 
which included a visit to the electric light works, at which several 
novel methods of dealing with the work at the station, introduced 
by Mr. Lobley, were shown and described. 


Hvurr.—The Electric Light Committee have just decided to 
- recommend the erection and equipment of another generating 

station in Sculcoates-lane, at a cost of £40,679, on the high-tension 
system. For some time past the questions of the extension of 
the electric light and the adoption of electric traction on the local 
tramways have been before the Corporation, and under the present 
scheme provision can be made to supply current for working the 
trams. A proposal to extend the electric light mains to East Hull 
at а cost of £9,562 has been postponed. 


LivERPooL.—A Local Government Board inquiry was held last 
week at Liverpool into the application of the City Council to 
borrow, amongst other sums, £5,550 for wiring and fitting up St. 
George's Hall for the electric light. 


Ме Exp (Lonpon).—The Special Electric Lighting Committee 
have issued a report in which they recommend the Vestry to light 
the district electrically, and to apply for a Provisional Order. 


MITCHELSTOWN (Conk).— The Board of Guardians have decided 
to light this village electrically, and intend to make an application 
to vest in the Board the necessary powers under the Electric 
Lighting Act (1882). 


NEWMARKET.—An unsuccessful attempt was made at the last 
meeting of the District Council to rescind the resolution recently 
passed in favour of the establishment of electricity supply works, 
the motion being rejected by eight votes to four. 


RovaL AGRICULTURAL Society’s MraETING.— The fifty-seventh 
aunual exhibition of this Society was opened on Monday last at 
Leicester. Amongst the most prominent exhibitors were Messrs. 
Clayton and Shuttleworth, Crossley Brothers, J. Fowler and Co. 
(Leeds), E. S. Hindley, Ransomes, Sims and Jefferies, Robey and 
Co., and W. H. Willcox and Co. The exhibit of Messrs. Clayton 
and Shuttleworth included both steam and petroleum engines, апа 
a fine example of the long-stroke fixed steam engine, manufac- 
tured by this firm, and specially adapted for electric lighting work, 
being on view. At Measra. Crossley Brothers’ stand gas and oil 
engines were exhibited, a. machine claiming special attention 
being a l4 нр. latest type gas engine, specially arranged for 
direct electric lighting purposes, and to give steady driving with- 
out the dynamo being flywheeled. The maximum indication of this 
machine is given at 48 H.P. The oil engines included new patent 
portable and horizontal machines of 7 H. ., 64 H P. aud 33 Н.Р. 
respectively. Messrs. Fowler's exhibit, although chiefly made up. 
of agricultural engines and machinery, included a fine example of 
the firm's 8 Н.Р. compound semi-portable engine, specially designed 
for all kinds of work where steady running is essential. As usual, 
Mr. E. S. Hindley made a good display of small-power engines and 
combined engines aud boilers. Included in this exhibit was a 
dynamo and high-speed engine direct-coupled, and a variety of 
donkey and centrifugal pumps, saw benches, band-saw machines, 
&c. In addition to a fine assortment of agricultural machinery 
and apparatus, Messrs. Ransomes, Sims and Jefferies had 
on show a large variety of steam engines and force-pumps, 
including a powerful 16 н.р. portable engine for general work. 
Messrs. Robey and Co.’s exhibit included two good specimens of 
the Robey oil engine of 7 and 8 B H. p. respectively, and a hori- 
zontal long stroke fixed steam engine of 8 н.р. fitted with automatic 
governor and link expansion gear, enabling the engine to maintain 
а practically constant speed with great variation of load. A medium 
stroke horizontal fixed engine of 6 н.р. was also shown for which 
the firm claim that it is well adapted for driving machinery where 
steadiness of running is an important consideration. Both engines 
work at 80lb. pressure. An improved Robey” gas engine was 
also shown for which the following important advantages are 
claimed : sensitive governor, positive lubricator, patent igniter, 
multiple impulse self-starter, preesure-starter, an improved com- 
bustion chamber and exhaust silencer, and specially balanced 
cranks, Mesars. W. H. Willcox and Co. always show well at the 
Royal Agricultural shows, and their varied exhibits on this occa- 
sion included a number of first-class lubricating oils, engine 
packings, engineers’ sundries, boiler mountings, engine fittings, 
pumps, tools, and many other articles for which the firm have 
obtained a well earned reputation. The Leicester Show may be 
termed an undoubted success. 


SHEFFIELD.—The tramway question occupies a good deal of 
attention in civic circles in Sheffield. The Council take possession . 
of the tramways in a few days, and have decided to work the 
lines. The condition of the rolling stock is therefore being con- 
sidered by the Tramways Committee. It is proposed to extend 
the present tramways, and the Corporation intend to promote a 
Bill in the next session of Parliament. The Council already 
possess power to introduce electric traction, and it is stated that 
as soon as the scheme of extensions has been definitely decided 
upon, this branch of the subject will be considered. 


Saip LichtTina.—The second-class cruiser Eclipse,” which was 
recently launched at Portsmouth, has been supplied with a duplicate 
set of electric light machinery by Messrs. 6. E. Belliss and Co., 
of Ledsam Street Works, Birmingham. 


SouTHAMPTON,—A Local Government Board inquiry was held 
at Southampton on Tuesday last by Col. J. O. Hasted, R. E., into 
the application of the Town Council to borrow £50,000 for the 
purchase of the worksand undertaking of the Southampton Electric 
Light and Power Company and for extensions of the plant and 
mains. The Town Clerk stated the purchase money amounted to 
£21,000, which comprised £19,187 capital expenditure to December 
31st last, a further amount on capital account to date of agreement, 
together with a nominal sum for goodwill. The Council intended 
to apply for a provisional order to extend the area of supply. The 
consulting engineer, Mr. E. Manville, and Alderman Bone also 
gave evidence. There was no opposition. 
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SwANSEA.—The question of inviting tenders for the electric 
lighting of the new market led to a lengthy discussion at the last 
meeting of the Town Council. It had been proposed by the Market 
Committee to confine the tendering to two local firms—Mr. J. Legg 
and Mr. J. S. Brown. Protests were made against this proposal by 
several members, who contended that the tendering should be open, 
and that the contract should be advertised in the usual way. ti- 
mately the Committee’s recommendation was agreed to. 


Sr. Pancras (Lonpon).—The second annual outing of the staff 
of the Regent’s Park electric supply station of the St. Pancras 
Vestry took place on Saturday, when about 30 of the employés 
journeyed to Hastings, and spent an eeable day. Mr. T. 
Cooper, M.A., 1 engineer to the Vestry, presided at the 
dinner at the Manor Hotel. 

бүрнвү (N. S. W.). -A company, called the North Sydney Electric 
Railway Company (Limited), with a total capital of £350,000 (of 
which £250,000 will, it is stated, be offered in England), is being 
promoted for the construction of a railway from the Post Office, 

ydney, to Milson's Point. It is proposed to employ electricity 
as the motive power, and the estimated cost, inclusive of all 
expenses for tunnel, lifts, land purchase, generating works, plant, 
rolling stock, and providing & working capital reserve, is put at 
£360,000. The Bill authorising the railway reached the Select 
Committee stage in the last session of the New South Wales Par- 
liament, and it is stated that leave will be asked for its reintroduc- 
tion this session at the earliest possible date. 

TELEPHONE TRUNK WIRE  ExrENstoNs.—-On Monday next 
telephonic trunk line communication will be established with 
Cambridge. | 

UNDERGROUND TELEPHONE WIRESs.— The Dundee Town Council 
have conditionally agreed to allow the National Company to put its 
wires underground. ——A committee of the Leeds Council recom- 
mend the Council to give the same Company facilities for putting 
its wires underground. 

W ALSALL.—AÀt Wednesday's meeting of the Town Council it was 
decided to give notice to the South Staffordshire Tramways Com- 
peany, requiring them to sell to the Council so much of their 

ertaking as is within the borough. 

West HaM.— The Corporation have considered and approved the 
report recently prepared by the Borough Electrical Мааса оп 
the electric lighting question, and which was referred to іп our 
issues of May 22nd and June 19th. Application is to be made to 
the Local Government Board for sanction to borrow £67,000 for 
carrying out the recommendations of the report. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for thts journal by Mn. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the sulject may be obtained. 


APPLICATIONS FOR PATENTS. 


Norm.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete ication, 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 


May 26, 1896. 

11,987. A. С. Horne. Glasgow. An improved electrical locking and 
unlocking railway signal apparatus. 

11,591. J. C. Кеухогрз. Wolverhampton. 
for electrical uses, 

11,417, R. C. Brown and F. E. Huntress. London. Improved means 
for electrically connecting the rails or sections of electric 
rail ways. 

11,421. J. D. Е. ANDREWS. London. Improvements in dynamos and 
electro-motors and in the gearing of same. - 

11,429. THe British THomson-Hovuston Company (ІлмІТтЕЮ). London. 
Improvements in and connected with electric brakes for clec- 
trically-propelled vehicles. (W. B. Potter, U.S.A.)* 

11,441. T. E. ADams. London. Improvements in clectric arc lamps.“ 

11,451. W. P. THoMPsoN. London. Improvements in apparatus for pro- 
ducing musical sounds hy electricity. (G. Breed and C. A. 

Bragg, U. S. A.)“ 

11,471. W. L. Wiss. London. Improvements in are lamps for alternating 
current circuits. (A. B. Fernald and J. H. Hubbell, U. S. A.)“ 

11,473. J. C. Love and J. E. Hopags, London. Improvements in electric 
railways or tramways. ' | 

May 27, 1896. 

11,481. T. Томітчвох. Bray. Improvements in the driving of machinery, 
vehicles, boats, &c., by electric motors or other high speed motors. 

11,517. Н. A. BESSEMER. Southampton. Improvements in or relating 
to the application of electric light to carriage or other lamps, 


Improvements in cut-outs 


11,519, R. J. Скотт and A. B. Hutcainas. Improvements in or relating 
to induction coils, alternating current motors, transformers, 
dynamos, and other machines depending upon the principle o 
electrical induction. 

11,520. W. M. Krees. London. А new electrical signal of the signal 
house at the railway station. 

11,552. C. Арам. Liverpool. Ап improved means for switching current, 
applicable for electric motor cars operated by a mixed supply.“ 

11,563. J. W. Swan. London. Improvements ia the manufacture and 
production of filaments for incandescent electric lamps. 


May 28, 1896. 


11,617. Н. BIN o. London. An improved electric alarm for railway 
trains and other purposes. 

11,627. E. J. CLuBBE, A. W. Ѕоотнет and THE ErgcTRIC Motive Power 
Company (LIMITED). London. Improvements in secondary: 
batteries. 

11,647. E. Тнворока (LADY Fores). 
to electric couplings. 

May 29, 1896. 

11,171. W. L. Poors, A. STONE and A. Sr. V. TuRQUAND. London. An 
improved electrical method of joining metallic and other tubes, 
pipes, bars, and the like. 

А. E. WoopHovsr. London. Improvements in the manufacture 
of electrical hot plates and other apparatus designed for electrical 
production of heat. 

11,750. W. P. Тномьѕох. Liverpoo. An improved apparatus for pro- 

ducing galvanic or electrolytic depositions. (The Elektra 
Galvanoplastische Anstalt, H. Teith and A. Floeck, Germany. ) 


London. Improvements relating 


11,724. 


11,732. Е. GnuNwaLD. Liverpool. An improved plate for storage 
batteries, : 
May 30, 1896. 
11,779. J. G. LonRAIN, London. Electric arc lamp. (J. McLau ghlin, 


United States. ) 
H. H. LAKE. London. Improvements in electric railways. (G. 
Ferraris and R. Arno, Italy.) 

J. ATHERTON, G. Кмонт and G. ELLIS, London. Improvements : 
in coin-freed electric meters for the measurement of electricity. 
J. KATZENSTEIN. London. Improvements in sockets or holdera 

for electric incandescent lamps. 
11,813. W. A. Price. London. Improvements in or relating to electric 
cables. 


11,783. 
11,800. 
11,801. 


SPECIFICATIONS PUBLISHED. 


Nork.— All specifications can now be obtained at the uniform price of 
8d. each. | | 
1895. - 


. BINSWANGER and Parr, Electric soldering apparatus. 

. NIEWERCH, H. and R. Arc lamps. 

. MIDDLETON and Мелге, Electric oven. 

. BunN and Tate. Electrically signalling on locomotives. 

. SAFETY TrEaD SYNDICATE, (LIMITED), and others. Electric conduits. 
. FREADENBERQ. Telephone systems, 

. SNELL. Laying submarine electric cables. 

. Cox. Electroplating ships, vate, &c. 

. BERDITSCHEWSKY (called Apost loft). "Telephonic exchange system. 
12,187. Ногрех. Telephonic apparatus. | 

. NiBLETT. Electrically lighting vebiclea. 

. Weise. Secondary battery plates. 

. BERDELL. "Telephone transmitters. 

. BRAULT and JBantTaup. Electrically propelled vehicles. 

. NEW AND Mayne. Dynamos and electric motors. 


. WETTER (Elektrivitüte Aktien-gesellschaft vorm, Schuckert and Co.) 
Electric railways aud tram ways. 


. THOMPSON (Higgins). Electric annunciator. 
. SCHNEIDER. Electric accumulators, 


1896. 
. BgAUJEAN. Securing electric insulators, hooks, &c., to walls, 
girders, &c. 
. Krorz and cthers. Conveying electricity to railway cars. 
. Lixpr. Accumulator batteries. 
. RvssELL and others. Telephones. 
. WETHERILL, Magnetic separators, 
. Baker. Arc lamps, electroliers, &c. 
. JACKSON (Etheridge). Autographic telegraph apparatus. 
. DEvONSRIRRE (Bassett). Electric cara. 
. D&gvoNSHIRE (Potter). Controllers for electric motors. 
. BALLANCE AND Hewson. Electric switches. 
. DEVONSHIRE (Priest). Controllers for electric motors. 
. HARDEGEN. Microphones, 
. HELLYER. Incandescent electric lamp shade holders. 
. DEVONSHTRE (Moody). Electric current transformers. 
DEVONSHIRE (Berg) Electric current power systems. 
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COMPANIES’ MEETINGS AND REPORTS. 


Metropolitan Electric Supply Company (Limited). 


An extraordinary general meeting of the Company was held at Win- 
chester House, Old Broad-street, on Tuesday, Sir Eyre M. Shaw presiding, 
“to consider the recommendation of the Board that the capital of the 
Company be increased to £1,000,000 by the creation of 50,000 new 
shares of £10 each, and (if thought fit) to pass a resclution in accord- 


ance with such recommendation.” 


The SECRETARY (Mr. E. Cunliffe Owen) having read the notice con- 


vening the meeting, 

The CHAIRMAN said: Gentlemen, the remarks which I made to you 
in the course of moving the adoption of the report at the last general meet- 
ing will have prepared you for the notice which you have recently received, 


and upon which this extraordinary meeting is summoned. You will no 


doubt remember that I then stated that our chief engineer, Mr. Frank 
Bailey, laid before us eome months ago his.estimates of our pro- 
bable requirements up to the year 1900. These estimates refer to the 
new works which are rendered necessary by reason of the most satis- 
factory manner in which the demand for electric lighting is being 
maintained. This increase is not only gratifying in that it is large, 
but I would specially point out that it does not come by fits and 
starts, but continuously, as if it were obeying some law of demand upon 
the maintenance of which we can rely with some confidence, and which 
has been the main factor in enabling us to make our calculations for the 
future. In addition to this normal progress, to which we can look forward 
as practically assured, I ought also to remind you of the reduction in our 
rates of charge, which we have felt ourselves justified in making to certain 
classes of our customers. We have every reason to believe that tbis 
concession will be a great boon to a large number of customers, especially 
smaller tradespeople, whom, owing to the regularity of their burning 
hours, we can supply economically, and to whom we are, therefore, able 
to offer our lowest current rates. The increase io our lamp density in 
many portions of our district also warrants our commencing the work of 
re-arranging our system of supply by the creation of transformer sub- 
stations. I need hardly point out that from the very commencement of 
our working, the formation of these sub-stationa has been kept in view ; 
but во long aa the demand was scattered it would have been impossible to 
arrange a supply on this system economically. Moreover, the experience 
which has been gained by other companies in the last few years through 
the working of these sub-stations has demonstrated that our caution 
in dealing with this matter was not misplaced. Special appliances, 
such as large transformers and concentric mains, with the necessary 
connections, are requisite for the work, and it has taken some time to 
bring their manufacture to the present state of perfection. We can, 
therefore, confidently look forward to obtaining the best results with 
absolute certainty and with a much smaller capital expenditure than would 
have been the case had we embarked on this undertaking during its 
experimental stages. In carrying out this development the Directors 
wish you clearly to understand that the work which has been carried out 
up to the present time has not only fulfilled its purpose of maintaining our 
supply during what may be termed the pioneering period of the Company's 
history, but the methods then adopted now enable us to carry out the 
new work with the greatest facility, and with the complete utilisation of 
our past expenditure. It will be at once obvious to you that to carry out 
these works on the most economical basia, it will be necessary to construct 
them to meet the demands of the Company as they arise from time to 
time, and to be in a position to take advantage of the most favourable 
time for making contracts for new machinery and materials. The resolu- 
tion which we now ask you to pass authorises the increase of the share 
capital of the Company to £1,000,0000 by the creation of 50,000 new 
shares of £10 each; and, for the reason which I have just given you, we ask 
you to leave it to your Directors to issue such new capital at such times 
and in such amounts as the exigencies of the Company shall seem to 
demand. We ask you to leave to the discretion of your Board the best 
method of placing tbe various issues on the market, feeling sure that you 
will credit them with the intention of furtherinz the best interests of the 
shareholders. I ought to add that it was only after the fullest consi- 
deration and after consultation with those best able to advise us, that we 
came to the conclusion that in the interests of the Company the capital 
required could be more advantageously raised by the creation of share 
capital tban by any other method. So few weeks have now elapsed since 
I last had the pleasure of meeting you, that we have not much additional 
information to impart as to our present position; but I am happy to 
inform you that the revenue for the first quarter of the present year 
amounted to £38,616, as against £31,201 for the corresponding quarter in 
1895, oran increase of 25:8 per cent. The number of lamps counected to 
our system, which, on the date of the last report, viz., March 17th last, 
was 272,000, now amounts to 235,000. Before I move the resolution I 
should like to refer to certain letters which we have received from some of 
our original shareholders, inquiring what benefits they will receive in the 
new issues. Now, while I am most anxious to assure our original share- 
holders that the Board fully realise how much is due to them, I feel sure 
that they will understand that it would be manifestly inexpedient, even if 
it were possible for me to tell them the precise terms upon which the first 
or any subsequent issue of this new capital will be made. The conditions 
under which these issue; will be brought out will quite possibly vary to 
meet the conditions of the market at the time; and I ask, therefore, those 
gentlemen who have been kind enough to write to us, to accept our assur- 
ance that, so far as is conveniently possible, the interests of the share- 
holders of the existing capital of the Company shall rect ive their firat and 
best consideration. I now beg to move the resolution before the meeting. 


Lord JOHN HAY seconded the motion. | 

Mr. JOHN NEWTON said he would be the last man to offer criticisms 
against Directora who had done so much for their shareholders as the 
Directors of this Company had done ; but still, shareholders had certain 
rights, and to ask them for powers to issue shares at such times and at 
such price as the Directors thought proper waa not showing that confi- 
dence in the shareholdera which the latter had in the Directors The 
issue of capital was a very simple matter, but the question was whether 
the Board should issue it at par to their own shareholders or at & 
premium. He asked them to have confidence in the shareboldera, and 
to give them some information that within the next six or twelve months 
an issue of new shares would be made, and to state the price, in order 
that they might not be taken by surprise. The shareholdera would gladly 
support them in the issue of new capital, but they would do so more 
gladly if the issue were made so that they might know that the money . 
was capital and that they would get interest on it. | 

Mr. BILSON asked if the Directors had considered the question of 
getting rid of the Founders' shares. 

The CHAIRMAN, in reply, said that if their shares really stood at over 
par he saw no reason why they should attempt to issue them at par to the 
shareholders or anyone else. If Mr. Newton wished for further details on 
the interesting point he had raised, the auditor was present and could 
satisfy him; but the general reply was what he had already said—that he 
did not think they would be justified ia issuing shares at par when they 
knew that they were valued at much more. With regard to Mr. Bilson's 
question there were no means known by which they could get rid of the 
founders, who had a perfect right to their shares. There were no means 
of extinguishing those shares excepting by holding а general meeting of the 
Company and altering its organisation. 

Mr. NEWTON asked whether the Ordinary shareholders would not have 
a right to appeal to the Courts if a large premium were taken from them. 

The CHAIRMAN, in reply, remarked that Mr. Newton had spoken as if 
existing shareholders were compelled to take the new shares, but there was 
no obligation whatever on them to do во. If they adopted Mr. Newton's 


view and issued the new shares at par to existing shareholders, a great 


many of them. might then tbrow their shares on the market and lower 
their price, to the disadvantage of poorer shareholders, who might desire in 
the following week to sell their shares. | | 

Mr. NEWTON regretted that that was not an answer, and he did not 
think it was complimentary to the shareholders to make such a reply. 
If shareholders were unable to take up the'r shares, there was a very just 
way of dealing with those shares —by the Directora selling them for. the 
benefit of such shareholdera. The shares which were not taken up would 
be sold for the benefit of the Company. | | 

Mr. JOHN GRIFFITHS, in further reply, stated that Mr. Newton had 
raised an objection to a course of procedure which was almost univereal in 
every important institution in this country. They would hardly find a 
railway company, he thought, or any of the great companies whose shares 
were at a premium, that would dare to issue their stock at par when 
investors could only acquire them at a very considerable premium in the 
market. It appeared to him, as advising the Company and the shareholders 
present, that it was the duty of the Directors to secure some moderate 
premium on the contemplated issue of new shares. In answer to one of 
Mr. Newton's criticisms, he would remind that gentleman that if the 
Directors had thought it right to recommend them to issue debentures, or 
debenture stock, or preferential stock, or anything that would bear an 
intereat-charge in priority to the shareholders’ rights, the same result which 
Mr. Newton regarded as so improper would arise. The same thing would 
tend, as he (the speaker) trusted that the proposal before them would tend, 
to improve the dividend on the stock of the Compauy and to raise its 
character as an investment before the publie. So far as he might expresa 
an opinion on the matter he would suggest that the price of issue should 
be such as, while bearing a moderate premium, should be a real temptation 
to the existing shareholdera to take up their allotments. They should 
have a real interest in being themselves subscribers for the hew shares. 
There were, however, many shareholders whose means would not permit 
them to buy the new shares, however much they might desire to do во. 
That being the case, he trusted that the price of issue would be such that 
they could sell their rights of allotment to the new shares for a moderate 
profit—not an extravagant profit such as would result from an is:ue of the 
shares at par. He would ask them to bear in mind that to issue the new 
shares at par would be practically giving away & large amount of goodwill 
which the Company had built up, and he felt convinced that the Company 
would benefit by the new shares being issued at a moderate premium. Of 
course, the premium would go to the credit of capital account. It would 
be downright improper, though, he believed, not illegal, to pass such & 
premium to thecredit of profit and loss account. It would go to the. 
credit of the capital and be used as capital for the purposes of the 
Company, and would, he was sure, tend to improve its value, and there. 
fore tend to improve the value of the Ordinary shares of the Company. 

Mr. NEWTON said he was not convinced by what Mr. Griffiths had 
said, because the premium paid by the shareholdera was capital which 
would be used for the development of the business and for the earning 
of dividends on that portion of the capital which was not called capital. 
They would, therefore, pay a higher dividend on the Ordinary shares, 
and the Founders' shares would come in for a share of profits to which 
they would really not be entitled. He would therefore move— 


* That this meeting recommend the Dircctors to make the issues of capital 
at par to existing shareholders." | 


Theirs was neither a railway company nor а gas company. 

The CHAIRMAN said he could not take Mr. Newton's proposal as ап 
amendment, but they could negative the resolution. He put the resolution, 
and declared the same carried, with one dissentient. 

The proceedings then terminated. 


THE ELECTRICIAN, JUNE 26, 1896. 995 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— d 


AUTO-ELECTRO FEED WATER PURIFIER COMPANY (LIMITED).—This 
Company was registered on June 16th, with a capital of £10,000, in £5 
shares, to acquire from Thomas Clifford-Jones his interest in British 
Patent No. 7,435 of 1893, in relation to the purification of the feed water 
of steam boilers, and to manufacture, buy, sell, repair, alter and deal in 
apparatus and machinery designed for the purification or heating of the 
feed water of steam or other waters and steam generators. The first 
Directors are: Thomas B. Cooper, Thomas Clifford-Jones, Edwin Dixon, 
Rupert E. C. Kettle, Ebenezer K. Mitting and Charles E. Shaw. 


BRITISH ELECTRICAL INDUSTRIES COMPANY (LIMITED). —This Com- 
pany was registered on June 18th with a nominal*eapital of £100, in £1 
shares, to purchase or otherwise acquire, take over as going concerns, and 
carry on any businesses connected with the working of electricity in all its 
branches, and to carry on the business of establishing and carrying on 
stores ! 


CYCLE AUTOMATIC MANUFACTURING COMPANY (LIMITED).— This 
Company has been formed, with a capital of £94,000, in £1 shares, to 
manufacture by automatic machinery cycles and cycle parts. The Company 
takes over the cycle business of the South of England Electric Manufac- 
turing Company, of Birmingham and Croydon. The purchase price is 
£44,000, payable £24,000 in cash, and £20,000 in fully- paid Ordinary shares. 


DENAYROUZE LIGHT SYNDICATE (LIMITED).—This Company was 
registered on June 17th, with a capital of £25,000, in £1 shares, to enter 
into and carry into effect an agreement to be made with Albert Vickers and 
Basil Zaharoff, and to carry on the business of suppliers of light, heat, 
electricity and other motive power, electricians, electrical and mechanical 
engineers, cherista, &c., the firat Directors being Albert Vickers, Dillwyn 
Parrish and Jobn Crossley. 


ELECTRICAL MANUFACTURERS (LIMITED).—This Company was regis- 
tered on June 19th, with a capital of £5,000, in £1 shares, to acquire and 
take over as a going concern the business of and dealer in electrical apparatus 
now carried on by Henry E. Childs, at 225, Upper Thames-street, Lon- 
don, E.C., and to carry on the business of manufacturers of and dealers in 
electrical apparatus of every description, electricians, electrical and 
mechanical engineers and suppliera of electricity. The subscribers and 
shares taken are :— Shares. 


Oscar T. Dorme, electricia kk . 25 
Edmund J. Coste, broxeerõrnr ccccscceseseceseceeesecs 25 
Thomas F. Moss, wire manufacturer ............................. 100 
Edward G. Richmond, electrical engineer ................ 8 ERAS 50 
H. Findlay, journalist ................. бала бата F 50 
Edward R. Ward, gentlemaapoͤ i . ã . 50 
E. Mezzadrey, hotel proprieter UU . 25 


The first Directors are Henry E. Childs and Thomas F. Moss. 


METALLURGICAL ENGINEERING COMPANY (LIMITED).—This Com- 
pany was registered on June 18th, with a capital of £100,0C0, in £1 
shares, to carry on the business of explorers, prospectors, miners, smelters, 
steel makers and convertere, engineers, tin plate makers, chemists, 
electricians, electrical engineers, suppliers of electricity, electrical appa- 
ratus manufacturers, &c. 


TAYLOR, TUNNICLIFF AND CO (LIMITED).—This Company has been 
registered with a capital of £60,000, in £5 shares, to acquire the business 
of potters and manufacturers of earthenware, and manufacturers of appa- 
ratus and appliances for electrical work now carried on at Eastwood Vale, 
Hanley, Staffe., under the style of Taylor, Tunnicliff and Co. 


BRITISH ELECTRIC LIGHT COMPANY (LIMITED).—Notice is given 
that this company no longer carries on any business. 


BRITISH INSULATED WIRE COMPANY (LIMITED).—The annual return. 
made up to March 25th, has just been filed. The nominal capital is 
£110,000, divided into 300 Founders’, 3,950 Preference, 9,450 Ordinary 
* A” and 8,500 Ordinary “B” shares of £5 each. 298 Founders’, 5,720 
Preference, 7,152 Ordinary “A” and 8,053 Ordinary В” ehares have 
been taken up, and shares of the nominal value of £49,110 have been 
issued as fully paid. The full amount has been called on 79 Founders’, 
2,745 Preference and 6,577 Ordinary “ A," and £47,005 bas been paid. Jn 
addition £265 has been received in connection with the forfeiture of two 
Founders’, 50 Preference and 52 Ordinary A shares. 


DIRECT ELECTRIC GENERATOR SYNDICATE (LIMITED).—The statutory 
return, made up to April 50#Ь, has been filed. 45,979 shares have been 
taken up out of a capital of £100,000 in £1 shares, and 41,799 have been 
issued as fully paid. The full amount has been called on 4,180 and £3,830 
has been paid. 


INDIA-RUBBER, GUTTA.PERCHA AND TELEGRAPH WORKS COMPANY 
(LIMITED).— Tbe annual return of this Company, made up to May 10th, 
was filed on June 10th. The capital is £812,000 in £10 shares ; 50,000 of 
these have been taken up, the full amount called and £500,000 received. 


LIVERPOOL GAS AND ELECTRIO PITTINGS COMPANY (LIMITED).— 
The annual retyrn of this Company, made up to May 6th, has been filed. 
The whole nominal capital of £10,000, in £1 shares, has been subscribed for, 
and the full amount has been called and paid. 

WINDERMERE AND DISTRICT ELECTRICITY SUPPLY COMPANY 
(LIMITED).—The annual return of this Company, made up to May 27th, 
has been filed. The nominal capital is £50,000, in £5 shares, and 507 of 
these have been taken up. £1 per share has been called on seven shares 
and nothing on the others, and £7 has been paid. 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
514. per oz. (June 25th). Consols (23 per cent.) 113—1134 for money, 
115—115; for account; 24 per cent. 106#—107 (June 25th). Stock 
Exchange Settling Days: Consols, July 1st; Stocks and Shares Con- 
tinuation Days, July 13th; Ticket Day, July 14th; Pay Day, July 15th ; 
Mining Share Carry-over Days, July 11th. 


ANGLO-PORTUGUESE TELEPHONE COMPANY (LIMITED).— Coupons 
No. 17 of the First Mortgage and No. 12 of the Second Mortgage Deben- 
tures of this Company will be paid, less income tax, by Parr's Banking 
Company and the Alliance Bank (Limited) on and after the 1st prox. 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED).— The 
coupons on this Company's Second Issue of Five per Cent. Debentures, 
payable on the 30th inst., will be paid on and after that date at Parr's 
Banking Company and the Alliance Bank (Limited), Bartholomew-lane, 
London, E.C. Coupons to be left three days for examination. 


BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIO TRAMROAD 
COMPANY (LIMITED).—The annual meeting of this Company was recently 
held at Brighton. The Chairman (Mr. E. C. Bleackley), in moving the 
adoption of the report, gave particulars of the progress that had been made 
during the year, and stated that the line, with the exception of a small 
section, had been completed. The passenger car had been delivered, the 
poles for the overhead wires were being erected, and the machinery was 
ready for delivery. Power to increase the share capital of the Company 
by £8,000, and the Debenture loan by £2,000, had been obtained. The 
application for extension of time to construct the line had also been 
granted. The Directors anticipate being able to open the line by the end 
of July. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended June 21st were £836, 
against £794 in the corresponding week of 1895, an increase of £42. The 
total receipts for the half-year amount to £23,178, against £25,095 for the 
corresponding period of 1895, an increase of £85. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 


PANY (LIMITED). —The coupon on this Company's Five per Cent. Austra- 
lian Government Subsidy Debentures, due July lst, will be paid on and 


after that date at Messrs. Barclay, Bevan und Co's. Bank, 54, Lombard- 


street, London, E.C. Coupons must be left three clear days for examination. 


EVERED AND COMPANY (LIMITED).—During the week this Company 
invited subscriptions for 3,504 £10 shares at a premium of £5. The 
authorised capital of the Company is £200,000, in £10 shares. The sub- 
scribed capital is £164,960, and the paid-up capital £135,704, made up ав 
follows :—£6,744 fully-paid shares, 9,752 sbares, with £7 per share paid. 
The assets of the Company have been valued at £227,903 by Messrs. 
Chatteris, Nichols and Co., chartered accountants, of London. The 
average net profits for the past ten years amounted to £13,762, or more 
than 10s. on the paid-up capital. The prospectus states that owing to the 
great increase of business the Directors consider it necessary to make the 
present issue, which is the balance of tke authorised capital of the 
Company. | 

* HINTS TO SMALL INVESTORS.”—Under this heading the Stal ist, а 
leading financial organ, in its issue of the 20th inst. devotes considerable 
space to a discussion of the merits of the £1 fully-paid share of the Oriental 
Telephone and Electric Company and of the Ordioary and Preference 
stocks of the Anglo-American Telegraph Company as investments for small 
capitalists. The journal points out that the dividend prospects of both 
undertakings have an extremely favourable outlook, and especially with 
regard to Anglo-Americans, calls special attention to the market argument 
that those stocks have not shared in the general appreciation that has taken 
place in submarine cable securities. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 21st inst. amounted to £1,221. The 
amount for the corresponding week last year was £1,245, decrease £24. 


THOMAS PARKER (LIMITED).—The annual report of the Directors of 
this Company states that the balance standing to the credit of the profit 
and loss account amounts to £2,605. 11s. 10d., out of which it is proposed 
to pay & dividend at the rate of 5 per cent. per annum, amounting to 
£2,387. 19s., and to carry forward the balance of £417. 12s. 10d. The 
Directors state that they did not think it necessary to write off anything in 
regard to the capital assets of the Company, as the buildings, plant, 
machinery and tools are all new, but one-third of the preliminary expenses 
and half of the amount at which the patterns' accouat stood on April 50, 
1895, have been written off. 


RAND CENTRAL ELECTRIC WORKS (LIMITED).—At a Board meeting 
of this Company on Tuesday last it was decided to make a final call of 5e. 
per share. 


STOCK EXCHANGE NOTICES.— TheStock Exchange Committee appointed 
yesterday (Thursday) a special settling day in £76,770 Four and a-Half 
per Cent. Second Debenture Stock of the Brush Electrical Engineering 
Company (Limited), and have ordered the same to be quoted in the 
Official List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— The 
traffic receipts of this Company for the week ending June 19th, after deduct- 
ing 17 per cent of the gross receipts payable to the London Platino- 
Brazilian Telegraph Company (Limited), were £2,900. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). —The 


estimated traffic receipts of this Company for the half-month ended 15th 
inst. are £2,448, against £2,121 in the corresponding period of 1895. 
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COMPANIES? SHARE LIST. 


AMOUNT| LAST PREVIOUS Price RATE PER BUSINESS DONE 
pe — OF DIVI- NAMF. WEEK'S PRICE, | Wednesday, CENT. DIVIDEND DUF. DuRING WEEE 
SHARE. | DEND. JUNE 17. June 24. | YIELDED. ENDING JUNE 20. 
| 
TELECRAPHS. £ s. d. Highest | Lowess 
#1,012,880| Stock 12/0 | Mpe tig ar S 47 4) 47 4) 5 2 о | Јап., Apr., July, Oct. zi .. 
82,993, 500 Stock 24/0 " Preferred ween ten eee ванна енна 999 — 9 n 92 93 92 93 6 1 6 " "n эц 
£2,993,560| Stock 5 eee mter 81 91 9 9 sT S 84 
£173,400 100 4% |*African Direct Teleg. 47 Dab. (Reg. & Bearer)....| 100 104 101 105 $17 8 | January and July ul as 
£250,000 £1) сө Amazon Telegraph (fally paid) .................. 1) 11 10 11 * 14 oe 
130,000 | #10 3 Brazilian Submarine ..................-... +. 15 15} 15 154 | 410 4 Mar., June, Oot., Dec. 153 154 
£75,000 £100 5 *. „Do. r Cent. Bonds (2nd Series, 1908) . abe 113 117 n3 117 4 611 | June 'and December e š 
10,000,000; $100 84 P aee а Cable Capital Stock ........-...... 190 170 130 170 4 8 6 | Јап., Apr.,Jaly, Oct. .. e$ 
16,000 10 8 Cuba Submarine Ns rr 12 18 12} 13} 518 6 February and August . ә 
6,000 10 10 Do. Preference 10 2 Сй cia КЫЗА зл 19) 203 19 20, 417 7 ; ИА 
19,931 5 2/0 | Direct Spanish (fully paid ФФ 84 4 4 811 | April and October .. 4 т 
6,000 5 10 Do. Preference 10 ae 8 10 10} 10 10 411 6 " n - * 
,000 | Stock | 4j Do. 44% Debeatures of £50 each... | 107% 1107 108% 1119 429 АР x 23 
60,710 20 2 Direct United States Cable, 1877 ....... 3 10 91 10} 4 8 0 Jan,, Apr., July, Oct. 10 oH 
400,000 10 2/6 | Eastern ........ AUD OR tendre 17 174 17 174 314 4 t x 178 17 
70,000 10 6% Do. 6 per Cent. Preference .... саге 181 18} 18} 187 JN WES „ т 18% 18ү, 
61,207,837 Stock © Do, 4 per Cent. Mort. Debenture Stock 131 184 131 131 21911 | May and November 13 1314 
02,100 100 b cf $ per Cent. Debentures, 18999. 106 109 106 109 413 3 | February & August - ра 
250,000 10 6 Bs pl. t tat sb Se ai der саа n LACER l7) 18 17 18 317 9 | Jan., Apr., July, Oct. 174 172 
000 Stock 4 А Do, coe Cent, Debenture Stock .......... 132 185 132 135 з о 2 | February & August ee T 
£54,100 100 b Do. 6 p. c. (Austin. Gov. Sub.)Dabs. 1 101 105 101 105 417 4 | January and July . e da 
,000 100 b *Eastern and S. African 5 p. Cent. Mor. Dab., 1900 . 101 105 101 105 417 4 " " <= e 
£300,000 100 4 м Do. 4% Mor e Debentures, 1909 (rege) 2 105 108 105 108 3 14 11 | February & August - PT 
£20,000 £25 47 Do. 47 Mauritius Sub. Debs. (regd.)...... ..| 110% 1137 110% 113% 311 1 | May and November 780 - 
130,227 10 2/ Globe Telegraph and Тгиз&............ ........ 100 1 1 11 4 110 Jan., Apr., July, Oct. 1074 10} 
130,042 10 6% Do брег Cent. Preference ................ 17 174 17 17h 887 à , 178 * 
130,000 10 | 10/0 great Northern. 951 $4 233 24] | 4 1 s | Jam, April,andJuly| 4 d 
utr E E dad ae :s per Cent. Debentures, 1883 issue... - 101 107 104 107 414-7 2 а 2238 $8 531 
, i pean . ‚—U eee —*V |a = 52 5 52 3 an ovember 
428 1 НЗ oe Platino Brazilian pw eb ep үү $ 2 3 ы sad d p P m os 
Y H per Cent. De entures . 1) 18 11) 113 March & September = P 
&100,000 | £100 | 4% |*acific European Tel. 47 Guar. Debs. Вод" 848.“ 1. 1H H 1 тер a = 
11,839 8. | 4/0 | Reuter's........ iugi] СӨ Т 6) 7h | 6 8 1 | April and October . 74 — 
8,381 |2100 Cert.| £2 |*3ubmarine Cables Trust 6 per „ 135 140 13; 140 4 8 9 Ж - 133 2 
15,609 10 6/0 West African Telegraph .. BET a AU 8 8 January and J uly . .. .. 
£233,800. 100 5% |* Do. 5 per Cent. Debentures (red.) wagonu 348. 468 103 106 415 8 | March & September 194 we 
40,000 10 2/0 | West Coast of America . 440894 5445 9 1 2 d January and July . .. 4, 
£150,000 100 8% Do. 8 per Cent. Debentures, MR order epa 10] 107 102 177 715 4 | June and December - "i 
83,321 10 if West India and Panama ........................ 1j T 4 8 - ay 
84,563 10 . Do. 6 per Cent Ist Preference 111 u 111 uj 5 2 2 | May and November 113 lij 
4,609 10 s Do. 6 per Cent. 2ad Preference .... TEE 9 10 9} 10} 5 14 3 " u E - 
£30,000 100 5 * Do. брег Cent. Dabentures, 1917 (red. ) — 109 112 102 112 á'ít' d June and December 2 ob 
64,248 16 5/8 Western and Brazilian.. eee 9} 9} 9 9} 412 4 | May and November Ifs 9j, 
83,129 Ц. 3/9 Do. Б рэг Cant. Caumniative Preferred ...... 6} 74 6} 7} 5 3 8 — 7 ы 
aisso | ios” | oy |* Do ooa Gent Dame” Seres “AM i510 05 e rusry à August x ся 
, 0 per Cent. Debs., Series " 2 5 Feb & A és 
6206400 | 100 | 6% |* Do. 6% Mort. Debs, Series “ B. 1010 . . top 199 m NE PI T rs х a 5 
1,177,000 | $1,000 7 Western Union 7% 1st Mort. (Building) Bonds.. 110 115 110 115 6 2 з May and November * е 
64,800 £100 6 Do. 6 per Cent. Sterling Bonds (red. 102 105 12 105 6 i5 11 | March & September - = 
TELEPHONES, "e "^ | 
44,000 5 2/6 Chili Telephone (fully paid) ........... ~ - T 2 
221,850 нр In. Consolidated Telephone Const. & Manufacturing.. vs " T * | May and November - x 
171,504 1 1/0 | Oriental Telephone and Electric (fully pate) ў vs $ 5 Yearly «<a ats -. - 
654,597 b 8 National .... Te 78 7 1 74 3910 June nd December 7 7d 
15,000 10 6 Do. 6 per Cent. Cumulative Ist Pref. .... 16 18 7 19 33 2 " % 18 - 
15,000 10 ü Do. 6% Cumulative 2nd Pref. (ашу paid).. 16 174 165 171 177 | " 7 Le - 
119,234 R 20 Do. 5% Non-Cumulative 3rd Pref. .......... 6 7 6} 7 S: 1r =p 61, .. 
1,100,000 | Stock 33% |" Do. Debenture Stock, 317 (red.) II. [ 107 110 107 110 8 4 6 | January and July .. 1034 102} 
58,000 5 8/9 „United River Раб ...ccesccccnccsnnvcecqessescce 3h 4 4 "d T " es .. 
£146,783 | Stock 5% Do. брег Cent. Debenture Stock (red. ).. wars 100 105 100 105 117 1 " n «s - 
3 ELECTRICITY SUPPLY COMPANIES, et с i | ni 
, £10 10 City of London Electric Lighti ully pa PS 1 5 84 6 - 5 
40,000 10 55 bo. 6% Cumulative Pref. (ally paid) eso mans 164 17 16$ 17 8 10 7 | - 17 1 
£100,000 | Stock | 6% |* Do. 65% Debenture Stock (red.) MICHEL У 134 138 $13 8 | June and December | 137 z 
19,900 £5 $e Electricity Supply Co. for Spann - z р | — ee - 
£30,000 £5 3/0 | Charing Cross & Strand Electricity Supply Corp. . 8} 8} 8} 8} s a 3 > 
£57,400 | £100 5% ро. ö per Cent. Debentures, 1900 ............ » ee — м e 
22,475 £8 d County of London & Brush Prov. Ord. (fully paid ) 8 9 8 9 ү а : và 
£10,000 £10 3/0 Do. Broek: (fully psid) sisena oso vh hene 124 13 12 13 4 811 | = 13 1218 
18000 25 * | Kenstagtou & Knightsbridge El. Light (fully paid) е | а 4 wr 
, + ens n nightsbridge y ү = © ое - — — = 
10,000 £5 6% Do. 1st Pref. Cumulative (fully pei раб) «22-25. Ө m" * January and July i£ en 
45,000 £5 3/0 | Liverpool Electric Bappy (fully paid) .. 2 — -... 8 8} 8 8} :2p MN - га ра 
111,000 5 ^ London Electric Supp ply pee dd a Geet ERE T i — a 
49,900 £10 6/0 W Electro upply (tully раі). apart 13} 14h 12 14 217 2 T 13 133 
6151.000 | Stock | 44% |" Do. 48% [беһв._............................ 120 123 120 123 314 5 June and December 2 = 
6,452 £10 4/0 Notting Hill Electrlo e р 9} 9} 93 25 | "A 9) "n 
ee кы * Rand Elect ri e Ses Re elo J prem. + prem a: as 66 
19,980 | 25 | 65/3 St. James and Pall Mall ............ . . . 11 ll u on | ia 10 i 
20,000 £5 7% Do. 7 per Cent. Ргеїегепсе.................. 9} 10; 9} 104 5-3 š os " 
59,900 5 4/6 Westminster Electric Supply (fully paid) id da add 91 10} 10 10j 219 6 - 104 БШ 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 8 1/6 Brush Electrical Engineering .. 62425 14 18 1} 18 5 S.5 Š tt 
90,000 9 67 Do. 6 per Cent. Pref. Non-Cumulative ...... là 13 là 1} 617 2 | " 1g lf 
4125,000 Stock | 417 Do. 44 рэг Cent. Dabentures.. 111 14 111 114 4 0 0 | March & September — Ue 
28,180 Б 3/0 Crompton and Co., 7 per Cent. Cumulative "Pret. 2 21 2 21 e January and July v өөө 
Sv, 201 5 1/6 Edison aud Swan United (* A" Swan)(£3 paid) . 1 1} 1} 2 710 5 | February & Auzust T .. 
£1 2,000 Stock 447 ро. 417 Mortgage Debenture Stock .. 105 108 105 108 4 5 1 | January and July .. “* - 
Ё m £5 АЎ Electric and General Invest. Ordinary (£1 paid) — T es | - - - 
110,000 2 а Blectric Construction eoa esa oss 1 14 14 18 * | = T z 
12,845 2 2/93 D». 7 рег Cent. Cumulative Pref. .......... 2 8 24 8 413 4 | September ........ Hr - 
91,195 2 10/0 Elmore's Patent Copper Depositing ..... ....... 1 à 1 5% | ec m et 
27,000 6 EN Fowler-Waring Cables (fully paid) . RA га 8 T$ | ДУ — .. 
560,000 10 15/0 | India Rubber, Gutta Percha, &c., Works . - 23 94 23 24 4 3 4 February & August 233 23] 
&2 15,000 100 ta * Do. 4perCent. Debentures ia ws Ist de Pl nd Vn 105 167 105 103 bI E March & September 106} 103 
15,995 £10 [International Okonite Ordinary .................. * E Hr | je E - 
16,000 £10 Do. 8 per Cent. Ргеѓегепсе.................. Е А T | December and June - — 
20.000 £5 ie Manchester Edison-Swan '* A" (£1 103. pald) . 1 | ба - — 
37,350 12 24 Telegraph Construction and Maintenance .. 38 41 38 41 4 710 | March and July. .. Š T 
£150,000 100 5 . 5 per Cent. Bonds. 104 107 104 107 4.5 8 | January and July t - 
87,514 £5 is Woodhouse and Rawson Ordinary (£3 15s. pald) . as T ae "S — - 
41,098 £5 йр Do. Preference (fully paid).................. Ё "s а — T 
£100,000 10 10/0 | W. T. Henley's Telegraph Works Ordinary........ 16} 171 17 18 4 811 March & September 17} 17 
430,000 10 7/0 Do. 7 рег Cent, Preference ................ 17 18 17 18 817 9 | T Т 17 fe 178 
£50,000| Stock | 447 Do. 44% Mortgaze Debentare Stock........ 109 1M 100 114 4 0 0 | February & August I 
RAILWAYS АМО TRAMWAYS. 
£330,000 | Stock ra * South London Railway Con. Ordy. . 42 44 42 41 21610 | January and July .. 44 43] 
Т, 1 5 2 42 ee Fiir эзан зек» T 141 1k 141 15] 3 6 5 Уз е es .. 
810,171 | Stock 4 Perpetual Debenture ..........| 135 187 185 137 218 5 | May aud November 137 sa 
87,500 £10 8 Lrerpoo T Pe C 14 14 13416 14, 2 $ 8. 8 = - 
10,000 10 Do. 5% „ V i” 1 174 175 2 16 ly d — - 
115,000 ' Stock 4 BE ODOR TUG: Sas члмаэд ot th eee non шз | 114} 116 1144 116} 31010 Ja mary and July КА - 
In calculating the yield on this security allowance has bean m vle for accrued interest but not for redemption, 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 

Small Space, 
Small Cost, 
High Efficienoy, 
Perfect 
Governing. 
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LIMITED, 


49, Queen Victoria Street, 
LONDON, E.C. 


WESTERN ELECTRIC COMPANY. 


MANUFACTURERS OF 


TELEPHONE =з. 


| WHOLESALE ORDERS ONLY. 
19, OOLEMAN STREET, LONDON, Ж.С. 


CHICAGO, NEW YORK and ANTWERP. 


. PRICE 7s. 6d., post free, 8s. 3d. ; abroad 98s. 
| «THE ELECTRICIAN" 


ELECTRICAL ===". DIRECTORY 


(Established 1882.) 


The Big Blue Book. 


Nearly 700 pages of closely printed, carefully revised and up-to-date 
Directorial Matter. 

Over 500 pages of Valuable Editorial Matter, the greater portion 
Original and Specially Compiled for this Book. 


ALL BOOKSELLERS AT HOME OR ABROAD, AND О 
x " THE ELECTRICIAN " PRINTING AND PUBLISHING CO., Limited, 1, 2 and 3, Salisbury cour, Fleet Street, London, KC. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONES TONS. | -- 


s us f 
cat COMMUNICATIONS 
. 2 
n WORLD m 
ws 
v» 
(0 — Tamno 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH. AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt, Aden, 

ndia. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chiii, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique: (duplicate), 

| Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores,. Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. — 

Telegrams should be sent from the Company's Stations 
LONDON — Il, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER-—20, Brown Street. " LIVERPOOL—E13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Balonica, Smyrna, Ohio, Syra, Candia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, ME ne са дА оь anta Maura, Tinos, Andros, Zea, and 
the Gree 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


ding Telegrams from Postal Stations © © V 23 these words bel tultously b 
ш cates s ould e taken to mark them— TA. EASTERN, dd Са реше а Anthonftes did 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, Е.С. By Order. GEORGE DRAPER, Secretary. 
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TELEPHONE No. 15,077 TELEGRAMS: '' INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(HSTABLISHBD 1860), 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. ` 


Average Annual Valuations exceed £1,500,000 Sterfing. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


APPOINTMENTS VACANT. 
— | hee 
FIRTH COLLEGE, SHEFFIELD. 


DEMONSTRATOR OF PHYSICS. | 
The Post of ASSISTANT LECTURRR and DEMONSTRATOE ol PHYSICS will 
be VACANT at Michaelmas next. The salary is £120, together with certain allow- 


апоев. 

Further information can be obtained on application to the REGISTRAR, to whom 
-applications for the post should be addressed, together with testimonials and the 
names of at least two referees, before July Sth. 


Т НЕ YORKSHIRE COLLEGE, LEEDS. 


| DEPARTMENT OF PHYSICS. | RS 
Applications are Invited before July 26th for the Appothtment of ‘ASSISTANT 
LECTURER and DEMONSTRATOR ia TECHNICAL ELECTRICITY. Salary £125, 
with certain fees, which amounted last yéar to £78. ie 

Particulars may be obtained from the SECRETARY. i 
for the 


HIEF ELECTRICAL ENGINEER WANTED. 

English Electricity Works in Madrid. Must have had the.management of 
similar works (alternating-current system), and ђе able to-show first-class record. 
Commencing salary £500 n annum, with bonus on net profits gnaranteed to be hot 
teas than £130.— Apply confidence to the Consulting Engiue&er of the Company, 
Mr. ROBERT HANMOND, Ormond House, Great Trinity-lane, London, E.C., on or before 


n)) о v 
Ory AND GUILDS OF LONDON INSTITUTE 


SESSION 1896-97. 


THE COURSES OF INSTRUCTION IN ENGINEBRING AND CHEMISTRY 
at the Institute's Colleges commence in October, and cover a period of two to 
three years. The MATRICULATION EXAMINATION of the Central Technical 
College will be héld on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(Exhibition-road, S. W.), a College for Higher Technical Instruction for Students not 
under 10 years of age preparing to become Civil, Mechanical or. Electrical Engineers, 

and other Manufacturers, and Teachers. 
-FHE MATRICULATION EXAMINATION will be held on September 21st to 24th, 
and the new Session will commence on October 1st. 
Professors :—O. Henrici, LL.D., F.R.S. (Mathematics): W. С. Unwin, F.R.8. 
M.I.C.E. (Civil and Mechanical Engineering) ; W. E. Ayrton, F.R.S. (Physics and 
Electrical Engineering); H. E. Armstrong, Ph.D., F.R.S. (Chemistry). 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(Leonard-street, City-road, E.C.) The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for Students not under 14 pes of age, preparing to 
enter Mechanical or Electrical Engineering and Chemical Industries. 

THE ENTRANCE EXAMINATION will be held on September 22nd, and the new 
Session will commence on October 6th. 

Professors :—S. P. Thompson, D. Sc., F.R.S. (Electrical Engineering); R. Meldola, 
F. R. S. (Chemistry). 2 r . 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall-street, E.C. 


A COLONIAL FIRM with OFFICES and WAREHOUSES 


in NEW ZEALAND and AGENCIES Ln QUAM AUSTRALASIA, is open to 
REPRESENT a few good ENGLISH and CONTINENTAL HOUSES in ELECTRICAL 
MACHINERY and SUPPLIES (Mining Machinery preferred). 


TRAVELLERS CONSTANTLY AT WORK. 
(Sole Agencies only accepted.) 


HADLEY & CO., Auckland, New Zealand. 


4 r . 


GOLE MAKER OF BURSTALL'S BEAUTIFUL 
GALVANOMETER SCALE AND LAMP. 


— —————— — — — 


reer 


maD 4 m вш) % 4 29 5 ва & в —Á—ÓÀ! 


the correct 


Electric Companies. ' 


Complete, in Leather Case, 


BATTERY HYDROMETERS, | 


Fia. 1 has four different coloured beads, indicating different 
the tabs, 1e has a hostel top, eo tear day tee tee do ee 
e . lthasa hoo so that it m nside the accumulator 

and is excessively simple and Ado 8 | 


Price only 4s. ба. 


vi 
Fig. 2 is loaded with shot at опе end, and has the scale cleari marked 1 
its stem. It“ is made to float in the battery, and is in extensive use by к 


Fre. 3. This beautiful Instrument (design 

w enamel glass stem,. which is open at the top, and there is a hol 

‚ bottom of the stem through which the fluid enters as it sinks in the hes nr 
It therefore differs materially from all other Hydrometers, and gives such a 
splendid open scale that reading is rendered exceptionally easy and distinct. 


8, 9 & 10, Hatton Gardon, London, E.C. 


2 Gold Medaila. 


NS 


i STANLEY — 


| DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate 


—— PRICE LIST POST FREE. — ` 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." Telephone, 65188, 


SITUATIONS VACANT AND WANTED. 


A . Consulting Electrical Engineer has a VACANCY for a 
Confidential ASSISTANT in London.—2234, Electrician Office, Salisbury- 
court, Fleet-street, E.C. 


WANTED, a firat-class man as FOREMAN of Instrument- 


making Department ; must have a thorough knowledge of gravity and Cardew 
instrument work. Good wages paid to a thoroughly competent man.—Apply, stating 
age and experience, to 2235, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


Mica INSULATOR MAKER requires constancy, or care 


of private plant. Experienced electric lighting and general engineering.— 
RUTLAND, 1, У oborn-buildings, Tavistock-square, W.C 6 


SHOWROOM or Out-door.— Advertiser (age 20), smart, 

energetic, well educated, and good address, seeks a SITUATION as Show. 
hand. Experience in estimating and competent wiremau. Good references.— ply, 
“ LUX,” care of Street and Co., 80, Cornhill, London, Е.С. i | 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
ou, free of charge, to the best men now at liberty. 
QM. CHAN RICHARDSON and CO., Engineers Bureau. 342, Strand, 
on, W. 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN See nvestments can obtain nally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
. observed. — Address, CHAS. RICHARDSON and CO., 842, Strand, London, W.C. 

| PRACTICAL EVENINGS ; running engine, dynamos, &c. 
Mondays, Wednesdays,} Fridays.—ELECTRICAL ENGINEER, 51, Sinclair-road, 

West Kensington. 
A DVERTISER wishes to acquire knowledge of process of 
Manufacture of Incandescent Lemp Filaments. Zinc chloride or other similar 
process.—Letters to be addressed to ''Z. N.," Electrician Office, Salisbury-court, 

Fleet-street, E.C. 


DOULTON «CO, 


MANUFACTURERS OF 


LUMBACO [J RUCIBLES 


FOR MELTING 

E м йом | Brass, Copper, 

5 EE Malleable Iron, 

Steel, Antimony, 
Gold, Silver, &c. 


Depots: 
LIVERPOOL, MANCHESTER, 
E .. BIRMINCHAM, ` 
ud ST. HELENS, LANCS., and PARIS. 


' LAMEE TH, LONDON, S.E. 


Hr SSC 


PATENT О 
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GENCY.—A Liverpool firm of Electricians, with show- 

room in one of the leading thoroughfares, is open to take up agency for 

manufacturers’ electrical speciality.—Apply ''A.L.," Electrician Office, Salisbury- 
court, Fleet-street, London, E.C. 


——À—————M——— M — — ——————— 


WANTED, and FOR SALE. 


LAHIN UM UTENSILS, SCRAP, LAMP TOPS.—Best 
Ее by Derby and Co., 44, Clerkenwell-road, London, Е.С. N. B.— 


PORTABLE ELECTRIC 


SAFETY LAMPS 


_ Platinum sol sol 


«ACCUMULATOR CHARGING.—C. Н. CATHCART 


and CO., having plant cially N pde for this purpose, Charge Cells of all 
sizes romptly, thoroughly and cheaply erms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E.C. (Telephone No. 65,266.) 


BRITISH ELRCTRIC TRACTION (PIONEER) 00, | рту, 


1 and 2, GREAT WINCHESTER STREET, LONDON, Б.С. 
Chairman—Sir CHARLES RIVERS WILSON, Gd. C. M. G., C. B. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the GAS WORKS 
United Kingdom and vec been on the most approved methods and according to 54 


the requirements of each locali 
Address communications to E. GARCKE, Managing Director &c., &e, 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY MAKER 
GUARANTEES FIDELITY: «У. PTI TKL IN, 


Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &., &c. 


MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURANCE, 56, Red Lion Street el erkenwell E. C. 
= Head Office: 49, CHANCERY LANE, LONDON, W.C. ! , ; 


Manufacturer of 
TY CAT, 


ELECTRICAL AND PHYSIGAL AUT. NAUMAN 


INSTRUMENTS, li r 
44, HATTON GARDEN, LONDON. ' e) UL. INI \ | 4 “ | a g 
CATALOGUES FREE. Ў ) | h * | W | z , 
— | 5 ЖО; У i» B. M Ў i E 17 15 p? . 
] : ls — : 7 ў" торт ‘ Al 
SX EM DESIGNER, ENGRAVER i: / ӨЙ. 
«e * on Woon As «B 


© - ZINCOGRAPHER 


РЕР T 


кылмак „ало пак ст ) FLEXIBLE 


NOW READY. 


NEW BOOK IN “ THE ELECTRICIAN dz SERIES. 
боо. Very fully Illustrated with Original Drawings, price 12s. 6d., post P 


SUBMARINE GABLE LAYING AND REPAIRING. 


By H. D. WILKINSON, M.I.E.E. 


The Author has "n a detailed technical summary of шдеп просо in Manufacturing, Laying, Testing and Re a Submarine Telegraph Cable. The testing: 
section and details of boardship practice have been prepared wi e object and hope of helping men in the cable services who are looking further into these branches. Їп. 
the work of cable laying and repairing the most exact езін ч pt To processos are called into ordinary use, and the service affords great scope for the exercise of engineering and 
electrical skill. The enterprise JTA a d (деге deal before it as 1 и ga page in research, improvements in instruments, processes and methods of working, and further 
ble ships and the mechanical and electrical work carried on during the ing di an а repatring of a 

emselves as to the- 


extension of the cable systems. escription of the tas A Y 
submarine cable will prove also ts some not directly engaged in шорооцо, but nevertheless interested in the enterprise, a meang of informing 
work T has to be done from the moment a new "cable is projed until it is successfully laid and worked. 

In this original work is described the procedure on board ship when removing a fault or break in a submerged cable, and the mechanical gear used iu different. 
vessels for this purpose. Further, as 8 the electrical tests in use for the detection and localisatfon of faults, to consider the best and most recent practice, and the 
various difficulties that occur to the поег. With a total length of nearl 0, 000 miles of cable submerged, and a fleet of 36 steamers employed solely іп laying and 

repairing cables, some idea may be gained of e vastness and importance o this enterprise, and the various iaterests it involves. Of late years many im emend have- 
heen introduced in the tests used for 1 tions of faults in cables, and these have resulted in a considerable saving to the owners in cost of tenance. 

The book will be found of quite ex moon few nterest, and the illustrations assist the text in an unusual degree. 


TABL OF OOINTHEINTS: 
CHAPTER I.—The Cable Ship on Repairs. CHAPTER III.. The Localisation of Faults. 
Preliminary—The Earth Overlap Test—Earth recap asa “felproved hcl 


tus — The Mark Buoy—Grapnels and ата ng—8 
со Mabel Bucring the Cable Picking up 2 роса старо —Balancing to False Zero—Pol tion of Fault or 


Partial Earth 
ity of Tanks —Picking-up Gear—Removal of na ап (Joint in Core—Cable 8р се v Фр "i 
zi 1 Spi ble Stoppers-- Paying Out--Baoyed End Ini 1— Final Splice i 775 b arley 15 is td 15 Е rT шас Б, * 5 
npletion of Repair Begu ons affecting Cable Shipe at Sea Buoying a Copectty Testa—Calibrating the Slides—Clark’ s Fall of Potoutial Test—The Polar: 


CHAPTER II.—Typos CHAPTER ТГУ. The Laying of Submarine Cables. 
3 of бао Tupe, пода and Manufacture—Shipment—Landing Shore-End—Surveying the Route- 
Cable Shi Faraday"—The Cable Ship Store Nordiske’ and “Н. —Cable House and Landline—La Main Cable—Final Tests. 


ted” The Cafe ship 148 Ship “ Monarch —The Maintenance of Home and Continental 
Cables The Cable Bhip “ Electra "—The Cable Ship “ Mackay-Bennett "—The Cable APPENDICES. 
Ship“ Retriever — Cable Depóta—Cable Gear on the “John Pender.” Appendix to Kennelly's Break Test —Appendix re N ew Japanese Cable Steamer.. 
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This List will he added to from time te time. 


SPECIAL * OFFER. 


* The Electrician " Printing and Publishing Company, Limited, stock an immense quantity of the best Technical 
Books (both elementary and advanced), some of which from time to time become sli htly soiled, or there are 
other reasons (chiefly storage requirements) which necessitate their clearance. e Company have the 
following, which they desire to clear at the prices below, post free; abroad add 10 per cent. for рар 

A special discount of 5 per cent, on orders exceeding £2 in value, and of 10 per cent. on orders of £5 and. 
upwards. This offer is made subject to the Books in the List remaining unsold. Remittance must accompany order, unless 
an account 18 open. 


Published @ Offered (2 


The Alternate-Current Transformer, in Theory and Practice. Vol. I. First Edition s. d. в. d. 
55 тв. 5 6 
Armature Windings of Electric Machines. By ParsmaLL x наат Very slightly Mod: 80 0 .. 24 0 
"m son's Dynamo Electric Machinery. Latest Edition. slightly soiled n . 24 0 ..21 О 
elegraphist's Guide. By James Bru т S lightly soiled ч b. "M 1-6. 18 
Ms netic Induction in Iron and other Metals.. .. ditto | . 10 6... 9 0 
e Electrician " Electrical Trades Directory and Handbook for 1896, Slightly soiled nett 7 6. 6 0 
The Work of Hertz and Some of his Successors. By Ourver J. Lovee . .. nett 2 6 2 0 
Practical Notes for Electrical Students. Ву Krennetty and Мпкічзох ... ditto 6 6. 5 О 
Manufacture of Electric Light Carbons ... Slightly soiled 16. 1 0 
Primers of Electricity. By Hovsron. Bound paper boards . ditio ids 16. о 6 
Lodge’s Modern Yiews of Electricity bs .. ditto 6 6 5 8 
Kempe's Electrical Engineer's Pocket Book... ve .. ditto 50. 40 
Induction Coils. By Bonney ditto 8.0. 28. 
Electric Motor and Its Application, By 'Млвт and Werzuer ditto 12 6 .. 11 0 
Electromagnetic Theory. OrnrveR Heavisine .; 0 ditto pu s jet .. 12 0 .. 10 0 
Badt's Well-known Handbooks s ditto EE . each) 4 6 8 6 
Dynamo Tender's Handbook. Bell Hanger's Handbook. Incandescsnk: Wiring Handbook. i 
Geipel and Kilgour’s Electrical Engineering Pocket Book . ditto ... 2 . nett 7 6. 6 0 
Bromley Holmes’ Electric Light Popularly Explained .. Unsoiled ... iis .. 1:0. о 8 
Maycock’ 's First Book of Electricity and Magnetism .. .. ditto ә... 26. 2 0 
Standard Electrical Dictionary. By Dr. T. О’ 0 Conne Stoanz ditto 12 6 ... 10 0 
Soap Bubbles. Ву C. Vegxon Boys | - ... ditto 2. 6 1 9 
Electricity v. Gas. By бтемт i R .. ditto ов. о 4 
Bedell and Crehore’s Alternating Currents .. ditto  .... 11 0. 9 0 
Boult's Comprehensive IRSE enone. ome Tables for Electric Conductors 5 0 8 9 
Urquhart's Electric Lighting a ..Unsoiled ... тве... 5 6 
Urquhart’s Electric Ship Lighting e ES Bs . ditto 7 6 5 6 
Urquhart’s amo Construction je En io .. ditto тв. 5 6 
Urquhart's Electric 1 752 Fitting ids "DE .. ditto 5 0 4 0 
Verity's 5 to- ne T sis m .. ditto 16. 10 
Guide to Electric aging ВоттокЕ ы vs .. ditto 1 0 o 9 
Burch's Manual of trioal k jene Sui x .. ditto 8 0 2 8 
Routledge’s Ready Reckoner ; 5 m is .. ditto 26. 1 9 
Reid's Patent Indexed Ready Reckoner eae. Дїй .. ditto 26... 2 0 
3 a Slide Rule К. лий D ditto 26... 2 0 
May's Р nstructoe .. .. ses Slightly soiled 26. 2 0 
May’s а Table. On card. 8 m sak 20... 183 
pee itto For pocket. . aot 26. 2 0 
Haye. B Le of Electric Conductors, On card. 20. 189 
ditto For poe 26. 2 0 
W. ind LR. Wiring Tables. Paper. 985 "T Шо, «d 0 . O 8 
Volumes XXVI., XXVIIL, ХХХІ, XXXIV. ‘5 vot ч е аай . . Slightly soiled... 12 6 ... 10 6 
Volume XXXV, ‘ditto . An. oes ditto . 17 6 .. 15 0 


&- 


The following soiled copies have been ofearet, and are no longer on offer :— 
Inventions, Researches and Writings of Nikola Tesla. 
The Alternate-Current Transformer. By J. A. Fiemme. Vol. П. 


1 Tops. By Prof. Jonn Perry. 

H сак foo cian” Primers. Both Volumes. 
ary Batteries. By Слвнавт. 

em] s Alternate Currents. 


W. and R. Wiring Tables. Mounted and glazed in cloth case for pocket. 
Vols. XXVII., XXIX., XXX., XXXII. and XXXIIL of „The Electrician.” 
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Use “Blackley Tape" 


S ole Manufacturers, 


CONNOLLY BROTHERS, 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


Telephone No 2361 Telegraphic Address : ‘‘Connollys Blackley.” 
ORDERS EXECUTED FROM STOCK. 


LONDON AGENCY: C. F. QUEXCEKED, 72, Finsbury Pawement, 


ғов тик и EFFICIENT ” 
—Ó 


of Insulated | 
Wire Joints. 


Does not Stick to or 
Dirty the Fingers. 


No Solution 


vc. Required. 


From the ELECTRICAL STANDARDIZING INSTITUTION, 


LONDON. 


“The Cells we use for standardising purposes were 
supplied to us by yourselves in September, 1892, and 
have been in constant use ever since. 

„The normal maximum output was stated to be 250 
amperes per cell, that is, nearly 18 amperes per positive 
plate nine inches square, but we sometimes charge 
them for short periods at three times this rate, so that 
each itive plate gives 54 amperes ; indeed, they are 
occasionally deliberately short- circuited. he 
present time no repairs have ү needed, and they 
continue to do their work satisfacto X 

“ You agreed to supply us with Cells which could be 
practically short-circuited without undue deterioration, 
and this we consider you have done." 


TWO 
RECENT 


ie TESTIMONIALS. 


Price Lists and 
Trade Terms 
on Application. 


PRITCHETT ACCUMULATORS 


PLANTE TYPE, 


From Messrs. F. H. ROYCE & CO., L tu,, 
MANCHESTER. 


% We have very great pleasure in testi- 
fying | to ше excellence of your Accumu- 
e have, during the last few 
m purchased a very considerable 
number of you as you know, and have 
п" considered them, as we do now, 
est in the marker owing to 
а great mechanical strength and 
large surface of the plates. 
* If it would be lt service to you at 
any time, we have no doubt we, could 
et many of our customers using these 
ccumulators to gi give egu ually strong tes- 
timony as to their excellent features.” 


PRITCHETTS & GOLD, 31, Soho Sq., LONDON, W. 


15 Plate 560 № -hour Cell in Glass Box po(l6,Agents for Great Messrs. VENNER & ОШАК, 10, Delahay Street, WESTMINSTER. 


Oromfpton E So. Lid. 


Imoortant Announcement 


See 


оъ page xxix, 


DAVEY, PAXMAN« CO., 


EN GIN ч Жөкө OOLOHEIS TElEt. 


London Office: 78 (late 139, QUEEN VICTORIA 


STREET, Ж.С. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


эшит. Steady Running Ea! for Electric Lighting. 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 
PHOTOS, &о. 
POST FREE. 


T rming 
Horizontal tal Engine rtable electric light plant. Single oylinder 4 to 12 h.p. ; double 
140 to 1,000 Н.Р. І cylinder. 8 to 25 h.p. ; compound, $4090 D-p.mominal ^ 


нште Portable Steam anew o attached, fo 


TELEGRAPHIC ADDRESS: 
“PAXMAN COLCHESTER.” 


Horizontal High Pressure pi дё Compound 
Engine. 12 to 1,000 H. P. К 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861-1878. 


No. 946. [vor 2 u. 


FRIDAY, JULY 3, 1896. 


PRICE SIXPENCE. 


NOTES. 


Tue Report of the Electric Lighting Department of the 
Manchester Corporation for the year ended March 81st last 
should prove pleasant reading to the ratepayers of Cottonopolis ; 
their commercial investments are large and by no means 
uniformly profitable. Upon a total capital expenditure of a 
quarter of a million sterling, a clear profit of £11,188, or 44 
per cent., has been earned, after transferring £3,492 to Renewals 
Account, paying £5,149 as interest on loans, and allocating 
£4,262 to the Sinking Fund. The net profits of the past two 
years’ working have amounted to £16,638 ; and out of this total 
£7,000 has been appropriated for the relief of the rates, and 
some £8,500 has been placed to the credit of a Contingent 
Fund. 


— 

Ir has been contended by certain municipalities that in 
municipal electric light undertakings there is no need to 
allow for depreciation, since the Sinking Fund appropriations 
are a complete equivalent. Of course a municipality which is 
regularly reducing its capital commitments does not require to 
set aside as much for depreciation as a company ; but, unless 
the capital is being paid off as fast as the plant, &c., is 
wearing out, something should most certainly be set aside. 
Manchester with its plethoric surplus has naturally been able 
to do this, and, when it is generally done, municipal under- 
takings will be on a thoroughly sound financial basis. That 
there is nothing extravagant in our contention can be seen 
by the fact that, notwithstanding the transference of £8,492 
to a Renewals Account, in addition to the £4,262 paid into the 
Sinking Fund, the two sums together do not amount to more 
than 8 per cent. on buildings, 7 per cent. on machinery and 
8 per cent. on mains. 


Tue financial results of the Manchester municipal electrical 
undertaking are all the more creditable to those responsible 
for its everyday working, seeing that quite an abnormal 
amount of money (87 per cent. of the total capital expendi- 
ture) is locked up in land and buildings. Doubtless this is 
due in a large measure to a desire to provide betimes for 
extensions, but it is none the less a heavy burden on a three- 
year-old concern. Another good feature of the Manchester 
accounts is the formation of a Contingent Fund. That a 
municipal business shall genuinely pay its way is all that can 
be expected of it, that it should provide for extensions out of 
past earnings is all that could be desired. 


In the opinion of the Journal of Gas Lighting, Mr. Автнов 
Wrieut was quite wrong in supposing that the electric light 
department of a municipal administration ever suffers to the 
advantage of the gas department. It is notoriously other- 
wise," says our contemporary, ‘е electric lighting, being 
youngest born, is always favoured at the expense of.the gas 
undertaking." This is a somewhat sweeping statement. 
Without invidiously mentioning names, we may say that we 
have seen such a thing as an important municipality, the 
owners of a well-to-do gas works, defeating the intention of a 
company to obtain a Provisional Order by hastily undertaking 
a little electric lighting themselves, and then starving the 
new concern in every possible way. The electric light depart- 
ment, for instance, has been made to purchase coke from the 
Corporation gas works at a ridiculously high price, though the 
fuel is utterly unsuited to the particular type of boiler adopted]; 
while the consumers have been stemmed back by high prices 
and by preposterously high rentals for meters, and even for 


house transformers. 
— AD 


THE temptation to frail human nature, even though 
enshrined in an alderman or a councillor, is a very obvious 
one. Naturally a municipality with a thriving gas concern 
cannot contemplate its possible decay with equanimity. 
Naturally also they sometimes believe that the rivalry of 
the electric light can be rendered less formidable if they 
have control over the new illuminant.” A well-managed 
gas concern has in reality very little to fear, even from 
the most enterprising electrical undertaking; in all but the 
very smallest towns there is plenty of room for both, and a 
healthy rivalry between the two systems of light and power 
will conduce to the improvement of each. Progress on these 
lines, however, is not, it must be admitted, quite so comfort- 
able a process as might be. Hence the danger, no imaginary 
one, as the facts just recited prove, of a Gas Committee 
charged with the care of an electrical infant, repressing the 
exuberant vitality of the unwelcome little stranger as far as they 
dare. In many instances, as at Manchester, for example, Gas 
Committees have taken a broad view of their duty, and have 
consulted the best interests of both undertakings committed to 
their charge, by developing each to the fullest possible extent. 
On the whole, there із not much to complain of on either side, 
but enlightened policies are not usually predominant on this 
sublunary sphere, and it were a safer plan to place our muni- 
cipal fathers beyond reach of temptation, and to confide the 
administration of two such dissimilar undertakings as a gas 
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and an electric supply to two totally separate committees ; 
their emulation will tend to maintain both concerns in a state 
of healthy growth, fear of the ratepayers will tend to 
prevent the extravagance of a cut-throat competition.. 


¢ 
— 


Tuose who had searchings of heart as to the advisability 
of erecting the Clark or any cell into a legal standard will 
not have their doubts lessened by Mr. HBERT's announce- 
ment that he has succeeded in devising a cell giving exactly 
1 volt, and having a temperature coefficient of only 0:0002. 
Moreover, the Ніввевт standard, while somewhat more 
difficult to prepare, has proved to be quite as constant as, 
and to have a more rapid recovery after accidental short 
circuit than, the legal standard. A cell giving exactly unit 
pressure, and having a negligible temperature coefficient, has 
manifest advantages as a standard over one giving 1:484 volt 
and with a temperature coefficient of about 0-000777 per degree 


Centigrade. 


WETRER or no the curious behavioür of the electric aro, 
when the current is suddenly increased, affects the question 
of its negative resistance, it is impossible not to feel deeply 
interested in the experiments in which Mrs. Ayrron detected 
it. These experiments are described by Prof. Ayrton in our 
correspondence columns this week. It seems that when the 
current is suddenly increased in an arc, between cored positive 
and solid negative carbons, there is first produced a sudden 
rise of potential difference to a higher value than its new 
steady value. Thisis followed bya very rapid fall in potential 
difference to far below its new steady value, which again is 
followed by a gradual rise to the new steady value. 
Accompanying these changes, the negative carbon grows 
suddenly much brighter than usual, and the area of its 
incandescence increases; after which, the brightness and 
area of glow diminish to the new normal conditions. 


-p 


THERE is, we think, an alternative explanation to that 
advanced by Mrs. Ayrton. The rapid fall in the potential 
difference between the carbons, which follows the first 
abnormal rise, may indeed, as she points out, be caused by 
the large additions to the column of vapour, produced by 
the vaporisation of the shower of heated carbon particles from 
the positive carbon. On the other hand, the overheating of 
the negative carbon tip by this shower would very much 
diminish the difference of temperature between the two 
carbons. This would necessarily diminish any back electro- 
motive force arising from thermo-electric causes; and if, as 
has been suspected and seems reasonable, such thermo-electric 
effects exist between the carbons and the are, their sudden 
momentary decrease would result in a corresponding change 
in the potential difference. Then, as the temperature of the 
negative tip regained its normal value, the steady potential 
difference would be restored. At any rate, from whatever 
cause arising, this curious thermal hunting in the arc, 
which closely resembles the hunting of a badly-governed 
engine when suddenly varied in load, furnishes an interesting 
addition to our knowledge of the phenomena of the arc. 
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In order to avoid the danger arising from the dangling of 
live trolley wires when a break occurs in the wire, several 
inventions have been brought out from time to time in 
America, the main idea being to cause the hangers to release 
the broken section of trolley wire and let it drop to the ground. 
In both the Hutchins and the Fletcher safety hangers the 
trolley wire is cut at the supports, and the ends are provided 
with claw pieces which, so long as the wire remains unbroken, 
are locked to the support, but which are released directly the 
wire is broken. The end sought is undoubtedly commendable, 
namely, to protect traffic from the menace of live wire ends 
dangling to the ground; but it is doubtful if the extra safety 
introduced by these detachable hangers justifies the extra 
expense and high line-resistance involved in cutting the 
trolley wire at each support. 


—— — ——T ЧИЕТ EENE 


Howard Lectures.—It has been arranged by the Society of 
Arts that the next course of Howard lectures shall be delivered 
by Prof. Ewing. 

Electric Tanning.—Demonstrations of the Groth system of 
tanning by electricity have recently been made in Kansas City, 
U.S.A., which annually despatches 1,200,000 raw hides. 


Municipal Purchase.—The Liverpool Corporation, on Wed- 
nesday, July 1st, took over the business of the Liverpool 
Electric Supply Company, paying £400,000 for the privilege. 


Obituary.— We regret having to report the death, on the 
23rd ult., of Mr. Chas. H. Phillips, late of the Eastern Tele- 
graph Company and the Lea Telegraph Works, Hackney Wick. 
Mr. Phillips was well known in cable circles. 


Institution of Civil Engineers.—Mr. James Forrest has 
relinquished the secretaryship of the Institution of Civil 
Engineers, and Dr. J. H. T. Tudsbery, M. Inst. C.E., has been 
appointed his successor. 


Newport (Mon.).—The Board of Trade has appointed Mr. 
Hugh Erat Harrison, Principal of the Electrical Standardising, 
Testing and Training Institution, electric inspector to the 
Corporation of Newport (Mon.). 


Cable Interruptions. Date of Interruption. 


Puerto Plata—Martinique ......... ............... Dec. 19, 1895. 
Monte Alegre—Santarem ........................ May 5, 1896. 
Сааї1х——Тепег1#е.................................... June 6, 1896. 
Jamaica — Colon June 10, 1896. 


Lightning Fatalities. During a storm which burst over 
Charlottenburg and the neighbourhood on Wednesday, three 
persons were struck by lightning in the cemetery at the west 
end of the town and killed. Five others were injured, but it 
is expected that they will recover. 


Electric Traction in Brussels.—The electric tramways at 
present in operation in Brussels are all on the overhead-con- 
ductor system. The Société des Tramways Bruxellois is, 
however, about to experiment with a conduit system on its 
line between Schaerbeek and the Bois de la Cambre. 


South Kensington Museum.—Among the more important 
recent acquisitions of the Science Museum are a model Dowson 
gas plant, a Laval steam turbine, models of several systems of 
forced draught, Mr. Vernon Boys’ radiomicrometer, and a Kelvin 
apparatus for the harmonic analysis of tidal observations. 


Electric Traction for Glasgow.—A meeting of the sub- com- 
mittee on mechanical traction in connection with the Tramways 
Committee of Glasgow Corporation was held on Tuesday last. 
The reports by the two deputations which visited Hamburg 
were fully considered, and it was unanimously agreed to recom- 
mend the Tramways Committee to fit up at the earliest possible 
date the overhead system of electric traction for tramcars 
along the route from Dennistoun in the extreme east to Kelvin- 
side in the west of the city. 
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Patent Statistics in the United States.—In the 25 years 
from 1871 to 1895 inclusive, the total number of United 
States patents rose from 98,460 to 531,619. Of the latter 
number electric generation claims 3,117, electric railways 2,019, 
electric lighting 3,622, electric power 1,183, electric signalling 
1,934, telegraphy 3, 205, and telephony 2, 459. During the 
last 25 years 25 persons have been granted more than 100 
patents each, or an aggregate of 4,894 :—Mr. Edison received 
the highest number, 711; Prof. Elihu Thomson, 394; Mr. 
Edward Weston, 274; Mr. C. J. Van Depoele, 244 ; and Mr. 
George Westinghouse, jun., 217. 


Colardeau X-Ray Tube.—4At a recent meeting of the Société 
Francaise de Physique, M. Colardeau described a new form of 
Crookes’ tube devised by him for X-ray work. М. Colardeau 
uses & cylindrical tube only 6mm. to 7mm. in diameter, 
containing a concave cathode (4mm. to 7mm. radius of 
curvature). The anti-cathode is inclined at an angle of 
45deg. to the axis of and 7mm. to 8mm. from the cathode. 
Just opposite the focussing electrode the wall of the tube is 
expanded into a small hemispherical bulb, the glass being 
0-1. thick. M. Colardeau usually employs a small induction 
coil with this tube. 

Utilisation of the Lachine Rapids.—The extensive fall of 
water known as Lachine Rapids, on the St. Lawrence River 
above Montreal, are about to be utilised for driving electrical 
plant to the extent of some 15,000 н.р. The machinery house 
is being erected on a strong dam which has been built across 
‘the river, and will bave a machinery room 1,000 feet in length. 
Twelve “ Victor” turbines are being set, and these will drive 
twelve polyphase generators, built by the General Electric 
Company of America. The power is to be transmitted to 
Montreal, where it will be used for lighting, traction and 
general purposes. 

Electricity v. Gas at Tunbridge Wells.—The Engineer of 
the Tunbridge Wells Electric Lighting Works having sent out 
& circular to consumers, asking for a return of the number of 
electric lamps used and gas burners replaced, as well as the 
comparative gas and electric light bills for the quarter, the 
Gas Company, says the Journal of Gas Lighting, have issued 
a counter-circular, pointing out that the action of the borough 
authorities in putting forward such a request is unfair and 
misleading in the form of return; and consumers are, there- 
fore, requested not to fill in the paper sent to them, but a form 
enclosed by the Company. This issue of the two circulars has 
created some amusement in the town. 


Direct-Oonnected Railway Generators.—Though in this 
country only slow progress is made in the employment of 
direct-driven generators for traction work, on the Continent 
this form of plant has found great favour for some time past. 
The latest instance of this practice is afforded by the new 
power station of the Società Generale Italiana di Elettricita 
Sistema Edison of Milan, which is to be equipped with three 
1,000 н.р. three-phase generators coupled direct to steam 
engines. The generators will be of the Brown type, and are 
already in course of construction. Besides working various 
tramways from this station, some current will be also supplied 
for lighting purposes. 


Death from Electric Shock.— While the overhead conductors 
of an electric supply station at Limburg were hanging close to 
the ground for repair, two men came in contact with them, and 
were killed. The usual pressure on the wires is between 700 
and 800 volts, and the judge, at the action subsequently 
brought against the engineer of the Company, remarked that 
he (the engineer) could not have anticipated fatality at that 
pressure, and the defendant was, therefore, discharged: The 
court of appeal to which the action was carried held, how- 
ever, that though the defendant was not guilty of manslaughter, 
he was guilty of culpable negligence, and was therefore fined 
£30, or 40 days’ imprisonment. 

Institution of Electrical Engineers.—We would remind our 
readers that a Special General Meeting of Members only will 
be held on Monday next, at 4:15 p.m., at the offices of the Insti- 
tution, to confirm the resolutions passed at the special general 
meeting held on the 15th ult. Notice is also given that a 
Special General Meeting of Members and Associates will 


be held at 4:30 on the same day for the purpose of receiving 
the statement of receipts and expenditure and balance sheet 
for the year ending December 31, 1895, as amended, and 
for considering the following proposal in reference to the 
building fund, and for passing such resolutions as may be 
thought fit in relation thereto, viz. :—That the building fund, 
which is now but a subdivision of the funds of the Institution, 
shall be made a permanent “building fund,” and that the 
interest accruing from such fund or the investments thereof 
be added to the fund from time to time, 

Electric Lighting Provisional Orders.—In the Report just 
issued by the Board of Trade respecting the applications for 
Electric Lighting Provisional Orders made during the past 
twelve months it is stated that 39 Orders were asked for and 
31 granted, 24 to Local Authorities and 7 to Companies. At 
the present moment there are no less than 240 Orders in 
force in the United Kingdom ; of these 167 belong to Local 
Authorities and 73 to Companies. The last batch of Orders 
granted relate to Allerton (C.), Ashton-on-Mersey (C.), Bath 
(a .), Bray (L.A.), Colwyn Bay (L.A.), Cork (L. A.), Cowes 
L.A.), Devonport (L.A.), Folkestone (L.A.), Gloucester (L.A. 
Godalming (L.A.). Great Berkhamstead (C.), Great Crosb С) 
Huddersfield (L.A.), Keswick (L.A.), Kettering (L.A.), Kings 
Lynn (L. A.), Kingsdown (L.A.), Liverpool (L.A.), Battersea 
(L. A.), Camberwell (C.), St. Saviour's, Southwark (C.), Man- 
chester (L.A.), Margate (L. A.), Merthyr Tydfil (C.), Middleton 
(L.A.), Pembroke (L.A.), Queenstown (L.A.), Rathmines (L.A), 
Sale (L.A.), and Wells (L. A.). 

Board of Trade Regulations. — Revised regulations for the 
purposes of Section 4 of the Electric Lighting Act, 1888, are 
now under consideration by the Board of Trade, and will shortly 
be issued. Section 4 of the Act of 1888 relates, we may men- 
tion, to unauthorised electric light undertakers, t.e., those not 
working under any Special Act, Provisional Order, or Licence. 
By this Section the Board of Trade is empowered to serve a 
notice upon the owners of non-statutory electric supply con- 
cerns, requiring them to comply with “such regulations for 
the protection of the public safety and of the electric lines and 
works of the Postmaster-General, and of other electric lines and 
works lawfully placed in any position and used for telegraphic 
communication,” as may be prescribed; and in case of non- 
compliance with its regulations the Board of Trade may insist 
on the removal of the offending wire or wires. To be within 
the ambit of this Section the “electric line" must “have 
been laid down, or erected in, over, along, across, or under any 
street, for the purpose of supplying electricity . . or in 
such a manner as not to be entirely enclosed within any building 
or buildings." 

American View of Electric Underground Railways.— 
* Underground rapid transit in New York City," says the 
Street Railway Review, of Chicago, “is at last buried. Its 
emaciated remains have been dead a long time, and now the 
appellate division of the supreme court has furnished the 
shroud iu a decision which settles the scheme for one genera- 
tion at least. We have always maintained the scheme was 
impractical on account of its enormous expense, which con- 
templated the outlay of several hundred million dollars, and 
the greatly superior transportation to be had on the surface 
or by double decking the present L roads. Its promoters have 
made a prodigious fight and spent several hundred thousand 
dollars, but conditions present and prospective were all against 
it, and now it is no more. It was a wonder that the people 
ever voted to authorise the 50 millions asked for construction, 
and that the Legislature and Governor sanctioned the outlay ; 
for the amount named would have to be multiplied several 
times to bring the work to completion. A comparison of the 
statements of the City and South London (underground) and 
the Liverpool Overhead, both electrically operated, ought to 
convince any sane person that underground transportation, 
even in densely populated New York, is not & commercially 


successful venture.” 


Northampton Institute, Clerkenwell.— We are pleased to 
note that this new addition to the educational and social 
institutes of the Metropolis was partially opened in quite an 
informal manner for the use of members on Saturday, the 
27th ult., at 3 p.m. Owing to difficulties encountered some 


300 


THE ELECTRICIAN, JULY 3, 1896. 


two or three years since in acquiring the site, on account of 
leaseholders whose leases had not expired, the educational site 
of the Institute is not yet ready for occupation, but it is hoped 
that it will be available at the commencement of the educa- 
tional year in October. The part opened on Saturday consists of 
the various social rooms, library and reading room, refreshment 
room, gymnasium and the large hall, but the latter can only, 
for the present, be used by members, and will not be available 
for public meetings until the proper licences can be obtained 
at the Licensing Sessions in October. We may add that the 
buildings are situated in St. John-street-road, Clerkenwell, and 
that they cover 1} acres of ground, generously given by the 
Marquis of Northampton; hence the name of the Institute. 
The money for erection and equipment has been found by the 
City Parochial Charities, the Skinners’ Company, the Saddlers’ 
Company, and certain grants will be available from the London 
County Council towards equipment only. The total capital 
expenditure on buildings and equipment will probably not fall 
short of £70,000. At Saturday’s opening there were present 
Mr. Chas. Dorman (Chairman of the Governing Body), Lieut.- 
Gen. Laurie, M.P., Mr. L. B. Sebastian, Mr. Herbert Wix, Rev. 
J. H. Rose, M.A., Dr. Garnett and Miss Pycroft of the 
Technical Education Board, Principal Dr. R. Mullineux 
Walmsley, Mr. Sidney Axford, the Lady Superintendent Miss 
Wheeler, and others. There was a large attendance of mem- 
bers and visitors, and everything passed off very successfully. 

Verband Deutscher Elektrotechniker.— The fourth annual 
meeting of this society of German electrical engineers was 
held at Berlin last week, and was, according to the Elektro- 
technische Zeitschrift, a great success. Among the guests at 
the grand dinner was Li-Hung-Chang, the viceroy of China. 
The annual report of the Verband shows an incroase in the 
membership of 102, bringing the total up to 1,645. The 
finances are in a satisfactory condition, and in the technical 
department several successes have been obtained. The Verband 
has been consulted by the Imperial Government with regard 
to the proposed law relating to the standardising of electricity 
meters. Several municipalities have also consulted the 
Verband in electrical matters. The committee on low-pressure 
wiring rules reports the completion of the same, and has now 
been charged with the drawing up of similar rules relating to 
high-pressure installations (an abstract of the low-pressure 
wiring rules was published in The Electrician of January 24, 
1896, page 408). The £15 prize offered by the Verband for 
the best design of an uninterchangeable fuse (see The Electri- 
cian of November 15, 1895, page 71) was won by the motto, 
“Einfach und Praktisch." On opening the envelope it 
was found that the inventor was Mr. A. Rittershaussen, 
of Amsterdam. The glow-lamp question was also under 
discussion at the Berlin meeting, and à committee consisting of 
manufacturers, supply station engineers and others, has been 
appointed to investigate tbe matter. The election of officers 
for the ensuing year resulted as follows: President, Herr 
Stübben of Cologne; Members of Council Herren Budde, 
Slaby, Naglo, Jordan of Bremen and Jordan of Berlin. 
Eisenach has been selected for next year’s meeting. Amongst 
tbe Papers read was one on the transmission of power-plant at 
Rheinfelden (Switzerland). This plant is of considerable 
interest on account of the bigh pressure used (16,000 volts) 
and the various devices employed. 

Action of Electric Ourrents on Mine-Surveying Instruments. 
In view of the rapid increase in the number of electric rail. 
ways in the Westphalian coalfield, and in the use of electric 
power underground, the question of the action of electric 
currents on magnetic mine-surveying instruments is of great 
interest, and Herr W. Lenz has conducted a series of experi- 
ments, which were described in a recent issue of Glückauf. A 
point, underground, was selected at a horizontal distance of 
some 100 yards from the rails of the Bochum-Herne electric 
railway, and 434 metres below it. There, by means of a 
Fennel magnetometer with quartz fibre suspension, a series of 
observations of variation were made based on a fixed line. 
The magnetometer was previously compared for a long period 
with the apparatus in the Bochum Town Park, and the two 
instruments were found to coincide almost exactly. The first 
observation, in September, 1895, was made by day, the second 


by night, when the line was free from current, and the last again 
by day. While the curve of the day results exhibited great 
irregularities, that of the night results was perfectly regular and: 
in accord with the magnetic records. The irregularities in 
quite small intervals of time amounted from 2'7 minutes to 5:4 
minutes. As at first it was thought that the deviation might 
be ascribed to the safety lamps employed, a third observation 
was made in the morning, the lighting being effected by & 
stearine candle. The results were exactly the same as on the 
first day. As the observations were made at a comparatively 
large distance from other workings, and as the shaft was 200 
yards away, it is evident that magnetic observations can, under 
such conditions, be only satisfactorily conducted during the 
night in the absence of the magnetic current. Another source 
of error is the safety lamp. Composed of various metals, the 
lamp in a hot condition sets up thermo-electric currents which 
act on the magnetic needle. In order to obtain information on 
this point, the author placed six mine surveyors' safety lampe 
free from iron, one at a time, first in a cold condition then. 
heated, at a pole of a sensitive magnetometer. Of the six 
lamps examined, two, when cold, had no action on the needle, 
whilst all acted on it when hot. The deviations observed 
amounted to from 30 seconds to 160 seconds. A new benzine 
lamp that had not been previously used, caused a deviation of 
as much as five minutes of arc. The deviation increased with 
the temperature of the lamp. A quite new aluminium safety 
lamp caused the same deviation when cold as when hot. 


Electric Traction for Birmingham.—The Public Works 
Committee of the Birmingham Corporation have just issued a 
lengthy report with regard to an application made on behalf of 
Mr. William McKenzie, of Toronto, and Mr. James Ross, of 
Montreal, asking for the consent of the Corporation to an 
assignment to them and to a company being formed, of the 
lease now held by the Birmingham Central Tramways, the 
lease to be subsequently surrendered and a further lease for a 
term of 21 years to be granted to the new company. After 
prolonged negotiations the basis of an agreement has been. 
arrived at, and the Public Works Committee have warmly 
recommended the acceptance of the scheme, pointing out that. 
it will result in an increase of the revenue, received by the 
Corporation from the tramways, from about £700 per annum 
to about £5,000 per annum. Furthermore, steam traction 
will be immediately abolished, and some approyed method of 
electric traction adopted. Halfpenny fares will be introduced. 
and long distance fares will be reduced, and there will also be- 
a reduction in the working hours of the men, and the com- 

lete municipalisation of the tramways will only be postponed: 
b about 10 years. The main point of difference between the 
representatives of Messra. McKenzie and Ross and the Public 
Works Committee was with regard to the sixth head of agree- 
ment, which originally ran as follows :—*'* On termination of 
the lease the whole of the lines in the city, whether constructed 
by Corporation or constructed or purchased by Syndicate, to 
become the absolute property of the Corporation, together 
with all posts, wires, cables and all other appliances used in 
connection with the tramways, except rolling stock. The 
Syndicate also to transfer all licences, and to allow the Cor- 
poration the use of all patents grauted to or belonging to 
Syndicate.” The representatives of the applicants stated that 
their clients were perfectly ready to yield up the permanent 
way at the expiry of the lease, but they did not consider they 
should be asked to forfeit al? the assets acquired by the expen- 
diture of their own capital in return for a further lease of 10 
years only. After considerable disoussion, the Public Works 
Committee added the following proviso to the sixth head of 
agreement: —“ Provided that if the Corporation require the 
Syndicate to lay more than 8 miles of single line of under- 
ground electric oonduit out of the existing 24 or 25 miles of 
tramways leased to the Central Company, the Corporation will, 
at the expiration of the lease, pay the then value of so much of 
such underground conduit as shall be in excess of such 8 miles, 
less the estimated value at that time of the corresponding 
length of tramway, if constructed on the overhead trolley 
system.” With this concession the applicants had to be 
content, and the proposal now awaits confirmation by the 
Corporation of Birmingham. 
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ELECTRIC AND MAGNETIC RESEARCH AT LOW 
TEMPERATURES. * 


BY PROF. J. A. FLEMING, M.A., D.SC., F.R.S., M. R. I. 


During the last four years much time has been spent by 
Prof. Dewar and by me in the prosecution of a joint research 
on the principal electric and magnetic properties of metals 
at very low temperatures. Some reference has already been 
made in previous discourses by Prof. Dewar to portions of 
this work, f but the special object of the present lecture is 
to extend these descriptions and put you in possession of the 
latest results in this department of the low temperature 
investigations. It will be convenient to discuss the several 
divisions of it in the order in which they have engaged our 
attention. 

One hundred and sixty-seven years ago, Stephen Gray, 
pensioner of the Charterhouse, in conjunction with his friend, 
Granvile Wheler, stretched a pack-thread 800ft. long over 
silk supports, and demonstrated that an electrification of the 
thread at one end spread instantly over the whole mass; but 
that if metal wires replaced the silk no electrification of the 
thread was possible. This experiment undoubtedly formed the 
starting point for the first definite recognition of the necessity 
for a classification of bodies into insulators and conductors, 
a distinction which Gray’s brilliant contemporary, Dufay, 
extended and confirmed, and for which he and Desaguiliers 
coined these familiar terms.{  Gray's contributions to know- 
ledge as an epoch-making discoverer have received less notice 
from scientific historians than their real value deserves. It is 
less easy to state who first noticed that the powers of con- 
duction and insulation were greatly affected by temperature. 
Cavendish, in 1776, however, was perfectly familiar with the 
fact that warm solutions of salt conduct electricity better than 
cold,|| and made measurements of the relative resistances of 
an iron wire and a salt solution, marvellously accurate when 
we consider that his means of measurement was the com- 
parison of electric shocks taken through the bodies to be 
examined. 

Not until after the invention of the battery and galvano- 
meter was it clearly proved that differences exist between the 
conducting powers of metals; but by Davy, Becquerel, Ohm, 
Роше, Fechner and others all the fundamental facts were 
ascertained, and the classical researches of Wheatstone, and 
later of Matthiessen, gave us the accurate laws and constants 
of electrical conduction. By these investigators it was shown 
that in the case of electric conduction through metallic wires 
of uniform sectional area their total resistance was proportional 
to the length, inversely as the cross-section, and also propor- 
tional to a specific constant for each material, called its 
resistivity. Moreover, it was found that this resistivity was 
considerably affected by temperature, generally being increased 
in metals by rise of temperature and decreased for carbon, 
electrolytic liquids and many badly conducting bodies. 

Although much knowledge of the behaviour of pure metals and 
alloys in regard to electric conduction has thus been accumu- 
lated, we considered that it would be of great scientific interest 
to examine with care the changes occurring in the conduc- 
tivity of these bodies or reciprocally in their resistivity when 
cooled to temperatures of 200deg. or more below the centi- 
grade zero by the aid of liquid oxygen and liquid air. Know- 


* A Friday evening discourse delivered at the Royal Institution, 
June 5, 1896, Lord Kelvin in the Chair. 

t "Scientific Uses of Liquid Air," a Friday evening discourse by Prof. 
J. Dewar, LL.D., F.R.S., delivered at the Royal Institution January 
19, 1894. See The Electrician, Vol. XXXV., p. 361. | 

$ See “ The Intellectual Rise in Electricity." By Park Benjamin. Stephen 
Gray’s Papers on this subject communicated to the Royal Society are 
as follows: — Phil. Transactions, 1720, Vol. XXXL, p. 104; 1731, 

fol. XXXVII., p. 18; 1782, Vol. XXXVIL, p. 285 ; 1735, Vol. XXXIX., 
; wie E XXXIX., p. 400. See also Dufay, Phil. Trans., 1755, 

o. 451, p. 258. 

| See the Electrical Researches of Cavendish," edited by Clerk Max- 
well, p. 524. 

T Almost the only experimental work previously done in this subject 
seems to have been that of Cailletet and Bouty (Journal de Physique, 
July, 1885) on the resistance of metals at — 100°C., using ethylene as a 
refrigerating agent, and a research by Wroblewski on the resistance of 
copper at very low temperatures (Comptes Rendus, 1885., Vol. CL, p. 161). 


ing the great influence of very small quantities of impurity on 
this quality, our first attention was directed to obtaining 
samples of alloys and metals in a state of great chemical 
purity, in giving to wires drawn from them a suitable form, 
and in devising a convenient support or holder by which the 
electrical resistance of the wire might be measured when 
immersed in liquid oxygen or liquid air either in quiet 
ebullition in an open vessel or under reduced pressure in & 
closed one. It will be unnecessary to dwell on the difficulties 
surrounding the preparation of these accurately-drawn metallic 
wires of pure metals. Suffice it to say that our obligations to 
Mr. George Matthey, Mr. Edward Matthey, Mr. J. W. Swan 
and other friends, were very great with respect to this portion 
ofthe work. The final outcome of all failures was the pro- 
duction of & resistance coil of the following form :—T wo thick 
wires of high conductivity copper about 8mm. or 4mm. thick 
were bent as shown in Fig. 1, and wrapped round the lower 
part with a cylindrical sheath of thin vulcanised fibre laced to 
them by a silk thread. On this sheath, which generally had 
the form of an oval cylinder, a paraffined silk cord was 
spirally wound so as to leave a helical groove. In this 
groove was coiled the resistance wire, of known length 
and section, and its ends were attached by solder to the 
ends of the thick copper leads. The wire was wound a little 
loosely in the groove so as to allow for the great contraction 


Fic. 1.—Resistance Coil for Low Temperature Research. 


which takes place in cooling, and yet the wire was exposed so 
as to take up instantly the temperature of the bath, whilst at 
the same time the mass of material to be cooled down was 
rendered as small as possible. The length of wire employed 
was generally about 1 or 2 metres, and the diameter from 
about one-twelfth to half a millimetre (0-008in. to 0-02in.). 
These mean diameters were measured by the microscope 
micrometer at about 50 to 100 places for each metre length 
of the wire. Having thus prepared a great collection of 
resistance coils of pure metals and alloys, each in the form 
of a wire of known length and mean diameter, the next 
operation was the measurement of their resistance at definite 
temperatures. . 

All our resistance measurements have been reduced 
express them in terms of the International ohm as defined 
by the Board of Trade Committee and obtained by reference 
to standard coils carefully standardised for us at Cambridge. 
By this means the whole of our wires were measured at five 
definite temperatures, viz., at about 200°C.,at the temperature 
of boiling water 100°C., at the temperature of melting ice 0°C., at 
the temperature of solid carbonic acid melting in ether, which 
gives a temperature of about — 78°C., and at the temperature 
of liquid oxygen boiling under а pressure of 760mm., which 
gives a temperature of about — 182°C. 

In this last case the coils were immersed in liquid oxygen 
contained in suitable vacuum jacketed vessels. In this con- 
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nection I should like to express with due emphasis the opinion resistance thermometer, and to express our temperatures in 
that none of this low temperature research would have been platinum degrees as follows :—Our experience has shown us 
possible at all without the assistance of Prof. Dewar’s most | that & pure soft annealed platinum wire may be cooled as 
valuable invention, the glass vacuum jacketed silvered vessel. often as necessary to the lowest attainable temperatures and 
For much of this work it has been necessary to employ yet will always have the same resistance _when measured 
many litres of liquid oxygen and air at a time, and to be able again at other constant temperatures. Availing ourselves of 
to keep it for hours in a state of perfect quiescence and | this fact we have used in all this work a low temperature 
absolutely constant temperature, and in no way could this platinum thermometer made in the following way :—A well- 


have been done without this beautiful and scientific device. 
Before describing the results of these experiments it may be 
interesting to exhibit a few of the principal facts. The most 
striking of them is the very great reduction in electrical resist- 
ance or increase in conductivity experienced by all the pure 


annealed platinum wire is made into a resistance coil, as 
already described. Its resistance is carefully measured at the 
‚ temperature of boiling water, 100°C., and melting ice, 0°C. 

From these measurements we construct a scale of temperature 
; as follows: A horizontal line (see Fig. 8) is taken, on which to 
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Fie. 2.— Slide-Wire Bridge. 


metals when cooled in liquid air. We may, for instance, com- 
pare on this large slide-wire bridge (see Fig. 2) the resistances 
of two similar iron coils, when one is placed in boiling liquid 
air and the other in boiling water. The resistances, instead of 
being in the ratio of 1 to 1, are now found to be in the ratio of 
1 to 12. Again, if we take two wires, one of pure iron and 
one of pure copper of exactly equal length and equal section, 
we find that at ordinary temperatures (15°C.) the iron wire 
has about six times the resistance of the copper; but if we 
cool down the iron wire in liquid air to — 186°C., still keeping 
the copper coil at the ordinary temperatures (15°C.), we now find 
that the iron coil has actually become a much better conductor 
(about 30 per cent. better) than the copper.* On the other 
hand, if we examine the behaviour of а coil of German silver, 
which is à copper-zinc-nickel alloy, or of a platinum-silver coil, 
we find that the cooling through 200deg. has but a small effect 
upon its electrical resistance. We thus see that whilst pure 
metals have their electrical resistance immensely decreased 
by cooling to the temperature of liquid air, alloys generally do 
not experience anything like so great achange. A wordor two 
must next be said on the manner in which we have represented 
graphically all the results of our experiments. We desired to 
delineate lines on a chart so as to express the change in 
Specific resistance of all our metals and alloys in terms of 
temperature; and the question then arises, How was this 
temperature measured? You already know that an ordinary 
thermometer, whether mercury, alcohol or air, would be 
useless to measure temperature at temperature which even 
air liquifies under ordinary pressure. 

The employment of the constant-pressure hydrogen thermo- 
meter with reduced pressure would have given us tempera- 
ture readings very approximately those of the absolute thermo- 
dynamic scale, but the experimental difficulties of its use 
would have been enormous. We preferred to use the platinum 


* The exact resistances of the coils used for the experiment were as 
follows :—Iron at 16°C.=7:003 ohms and reduces to 0:711 ohms at 
– 186°С. Copper at 16deg. — 1:169 ohms, reduces to 02033 at - 186°C. 


mark off temperature, and any two points are taken on this 
line, and divided into one hundred equal parts. At these 
extreme points perpendiculars are set up proportional to the 
resistance of the platinum wire at OC. and at 100deg. 
respectively, and through the tops of these perpendiculars a 
sloping straight line is drawn until it cuts the axis of 
temperature. The graduation of the horizontal line is con- 
tinued in both directions on the same scale as the sub-division 
of the line between the points marked 0 and 100. To measure 
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Platinum Temperature. 
Fic. 5.— Method of erecting a Scale of Temperature. 


50 100 


and define any other temperature—say, for instance, the 
boiling point of liquid oxygen under a pressure of 760mm.— 
we have simply to measure the resistance of the platinum wire 
in the oxygen. We then look out on the chart the ordinate 
which has the same numerical value as the resistance of the 
wire in the oxygen, and at the foot of that ordinate we find a 
number—(viz. — 197), which is the temperature of the liquid 
oxygen on this platinum scale. 

Two questions then arise: First, Do all annealed platinum 
wires give, when used in this way, the same numerical values 
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for definite and identical temperatures? The answer to this is, 
Nearly, but not quite. In the case of two thermometers much 
used by us the difference was about half a degree at — 100°C., the 
boiling point of liquid ethylene. Into this matter it is not pos- 
sible here to enter more fully ; suffice it to say that we have inva- 
riably referred our temperature measurements to one standard 
thermometer. The second question is equally important. It is, 
What is the relation of the scale of temperature so defined to 
the absolute thermodynamic scale, or, what is very nearly the 
same thing, to the scale of temperature defined by a constant- 
pressure hydrogen thermometer? If the air thermometer and 
platinum thermometer readings are made to agree at 0°C. and 
100?C., then a temperature which would be called 50deg. on 
the centigrade scale would be denoted by 50:4 nearly on the 
platinum thermometer scale, and corresponding to — 78deg. on 
ihe centigrade scale, which is the temperature of carbonic 
acid melting in ether, the platinum temperature by our 
standard is — 8:19deg.; and corresponding to- 182°C., which 
is very nearly the centigrade temperature of liquid oxygen 
boiling at the normal pressure of 760mm., the platinum 
temperature by the same standard is—197deg. The con- 
version of these numbers representing low temperatures in 
platinum degrees into the numbers representing the corre- 
sponding absolute thermodynamic temperatures is a work we 
have reserved for a future research,* but meanwhile it may be 
said that there is no method of measuring low temperatures 
which is so easy of application and so accurate as that depend- 
ing on the use of a platinum thermometer. All our work has 
been ultimately referred to one standard platinum thermometer 
which we call P,. A suggestion may here be made. There 
is no reason why the Board of Trade electrical laboratory 
should not possess & standard platinum thermometer defining 
officially platinum temperatures or absolute temperatures for 
all time, and with which other platinum thermometers could 
be easily and very accurately compared. 

Having thus defined our scale of temperature we proceeded to 
embody the whole of our results in a chart (see Fig. 4) in which 


vertical distances represent resistivity, or specific resistance, 


or the resistance in absolute measure per cubic centimetre of 
ihe various metals, and horizontal distances represent platinum 
temperatures. The curves indicate the manner in which the 
specific resistance varies with temperature for each substance. 
T he first thing which strikes one on looking at such a chart is 
that the lines for the pure metals all converge downwards in 
such a manner as to indicate that their electrical resistance 
would vanish at the absolute zero of temperature, but that no 
such convergence is indicated in the case of alloys. We 
have found that the slightest impurity in a metal changes 
the position of this resistance line. In the next place the 
order of conductivity is different at low temperatures to that 
at ordinary temperatures. At 15°C. pure silver is the best 
conductor, but at —200deg. pure copper is better than silver, 
and the position of mercury is, of course, very different. 
Again, the lines of some metals are very much curved. The 
principal magnetic metals, iron and nickel, have lines which 
are very concave upwards, and this is a characteristic appa- 
rently of many magnetic alloys. The mean temperature 
coefficient of these magnetic metals between 0°С. and 100°C. 
is much larger than that of other metals, and the percentage 
decrease in resistance in cooling them from + 200°C. to 
—200°C. is greater than is the case of any other metal. 
It is worth noting in passing that these magnetic metals, iron 
and nickel, have smaller atomic volumes than any other 
metal, and that generally speaking the worst conductors 
amongst the metals are those that have the large atomic 
volumes and large valency. 

Next turning to alloys, we may make mention of a few 
general facts with regard to their resistance. If to one pure 
metal we add a small quantity of any other metal the result 
is always to raise the resistance line almost parallel to that 
of the predominant constituent. Thus the line of the alloy 
consisting of 6 per cent. of copper with 94 per cent. of 
aluminium is parallel to the aluminium line, but higher up. 

* Callendar has shown that over a wide range of temperature from 
0°C. to 700°C. the difference between the platinum temperature and the 


air thermometer temperature is a parabolic function of the absolute 
temperature, 
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Three per cent. of aluminium added to 97 per cent. of copper 
yields an alloy with a resistance line parallel to that of copper, 
also higher up. When two pure metals are alloyed together 
in various proportions there is generally some proportion in 
which the resultant alloy has a maximum resistivity, and, 
except in the case of alloys of zinc, tin, lead and cadmium 
with each other, the resistivity of the alloy is greater than 
that of either of its constituent metals. In the case of 


4 
j 
ITC 
EB NER ШШ es И ШИ и 
SELA T OS эы шн кон тв шй ш ая м. БЕ И ШЕ 
Epp puer xut e 
C 
c SO sc 
JJ 
TT 
CCTV 
«ШЕЕ ООБА 
EE 
J 
LL 
FFF 
JJV 
EZ 
? 
SUL 
шшш 
З oop А ДАА 
Som N 
#_ Г AT 
2 ГИШИ ур 
32 
3 „% LL 
Peces MM E EIN RP EU а 
t COVA 
Я ТТИ ДА V 
+ [1LLLEALLLLUAMA LY V 
sana ALILA N 
SO" CO T TTA ТУРИДА 
„ MA YE 
e АГУ; 
ИДАИ уа 
15000 ЦА ОИ Г + ҮТ 
. 
d , ,. 
227775 
MA am 
10,000 Z 


- 200: 


— 200" 
Temperature in Platinwin Degrees. 


- 100° 


Fic. 4.—Resistance-Temperature Chart. 


A, Manganese Steel, Full Scale. B, Manganin. Bi. Manganin after annealing at 
200°C. C, Platinoid. D, Nickel Steel. E, Manganese Steel, Half Scale. F, Lead. 
G, Platinum Iridium. H, Platinum Silver. I oram Silver. J, Nickel. К. Thallium. 
Ki, Platinum Rhodium. L., Tin. M, Iron. N, Iron. О, Cadmium. P, Platinum. Q, 
Palladium. Е, Cu 87:0 per cent., Ni 655 per cent, Al 6'5 per cent. S,Zinc. T, 
cu 97 per cent., Al 3 per cent. U, Au 90 per cent., Ag 10 per cent. У, Magnesium, 

1, Ag 6 per cent. W, Al per cent., Ti per cent., "X Al 91 per cent., Cu 6 per cent. 
ү! Aluminium. Yis Gold. Z, Copper. Zis Silver. 


many well-known alloys the proportions which give high, if 
not the highest, resistivity are those which correspond to 
definite and possible chemical combinations of the metals 
with each other, as, for instance, in the well-known platinum- 
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silver alloy in proportion 88 to 66, which corresponds in 
proportion with the combination PtAg,; the iron nickel 
alloy in proportion of 80 to 20, which corresponds with the 
combination NiFe,; the platinum-iridium alloy 80 to 20, 
whieh corresponds with the combination IrPt,; and the 
copper-manganese alloy 70 to 80, which corresponds with 
the compound Cu,Mn. All of which are, as far as valency 
is concerned, possible compounds. It is, however, found that 
very high resistivity generally involves in alloys a want of 
tenacity and ductility, and when we reach such limits as 
100 microhms per cubic centimetre we begin to find the 
solid alloys becoming less useful on account of this deteriora- 
tion of their useful mechanical quality. 

We have especially studied the electrical resistance at low 
temperatures of a large series of steel alloys containing vary- 
ing proportions of nickel, aluminium, chromium, tungsten 

. and manganese in them. The diagram (see Fig. 5) shows 
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Fic. 5.—Diagram Showing Resistance of Steel Alloys between + 200° C. 
and — 200°C. 


A, Nickel-Steel, 19°64 per cent., non-magnetic. B, Nickel-Steel, 99-0 per cent., non- 
үе age C, Manganere-Steel, 12 per cent., non-magnetic. D, Manganese Btee 
12* P cent. (thin), magnetic. E, Nickel-Stee), 19:64 per cent.. magnetic. F, Nicke 
Steel, 29 per cent., magnetic. G, Silicon-Steel, 2:67 per cent. H, Manganese Steel, 
12:0 per cent. (thick), magnetic. I, Aluminium-Steel, 0°72 per cent. J, Chromium- 

teel, 1:18 per cent. K Alumicium-Steel, 1:60 per cent. L, Aluminium-Steel, 1°16 
рог cent. M, Nickel-Steel, 3:82 per cent. N, Nickel-Steel, 7:65 per cent. О, Chromium 

teel, 9°18 per cent. P, Chrom um-Steel, 5°44 per cent. Q, Chromium-Steel, 0:29 per 
cent. R, Nickel-Steel, 094 per cent. 8, Iron. Т, Electrolytic Nickel. 


the results of these resistance measurements over а range 
of temperature from — 200deg. to +200deg. In this diagram 
the resistance line of pure iron is also drawn, and we see that 
the effect of adding the other elements of the alloy is always 
to shift up the resistance line nearly parallel to itself, so that 
the resistance lines of all the iron alloys are nearly parallel to 
that of the iron line, only the absolute value of all the ordi- 
nates is increased. This is equivalent to saying that the 
effect of the added material is to increase the specific resis- 
tance, but not to alter the slope or form of the resistance 
curve. Amongst these steel alloys there are two or three that 
are very interesting. A nickel steel alloy containing 19 per 


cent. of nickel, sent to us by Mr. R. A. Hadfield, exhibits some 
very extraordinary properties. Nickel steel alloys with large 
percentages of nickel can, as Dr. Hopkinson has shown,* exist 

over wide limits of temperature in two different physical states, 

in one of which they are strongly magnetic and in the other. 
of which they are feebly magnetic, and they pass from the 
non-magnetic to the feebly magnetic on cooling to low tem- 

peratures. Take, for instance, a sample of the 19 per cent. 

nickel steel in the non-magnetic condition. If it is cooled in 

liquid air we can make it pass instantly into a magnetic con- 

dition. In the first state it is fairly ductile and plastic, but in 

the second state it is very hard and brittle. Moreover, its 

electrical resistance is permanently altered on undergoing this 

change. In the non-magnetic state it has a high resistivity of 
about 81,500 C.G.S. units per cubic centimetre at 0°C., but on 

cooling in liquid air and becoming magnetic it is found to have 
decreased to about 47,200 C.G.S. units when taken at 0°C. 

It is perhaps more correct to say that this alloy can exist in 

an infinity of different physical states, because we have found 
that the lower it is cooled in temperature the lower its resis- 

tivity can be made to be when measured again at ordinary 

temperatures. On heating up the alloy again to a bright red 

heat it goes back into the non-magnetic ductile state. The 

chart (Fig.6) shows how the electrical resistance varies between. 

the limits of - 200°C. and 100°C. when the alloy is taken 

through a cycle of temperature, beginning at 100°C. in its 
non-magnetic state. | 


Volume Specific Resistance in C. G. S. Unita, 


+50° +100° +160° 
Temperature in Platinum Degrees. 
Fic. 6.—Magnetic Condition and Electrical Resistance of a Nickel-Stee? 
. _Alloy at different temperatures. 
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The 29 per cent. nickel steel exhibits the same characteristics 
in a less marked degree. A close study of this interestmg 
material shows that there is room for much valuable work 
upon it yet. 

A manganese steel brought to notice by Mr. R. A. Hadfield, 
having about 12 per cent. of manganese in it, is also capable 
of existing in two states, a magnetic and a practically non- 
magnetic variety. The magnetic variety, which is much more 
brittle, is, however, in this case formed by the prolonged slow 
heating of the non-magnetic variety out of contact with air. 
In the non-magnetic condition the material has a very high 
specific resistance at 0°C., about 65,700 C. G. S. units per cubic 
centimetre, but the magnetic variety has a much lower specific 
resistance, viz., about 51,400 C.G.S. units at 0°C. In all 
these cases it is interesting to note that the change of the 
alloy into the magnetic variety is accompanied by a decrease 
in resistivity or increase in conductivity, and in an increase in 
brittleness. We have tried cooling this non-magnetic variety 
of manganese steel in liquid air, but have not been able in that 
way to make any change in its condition as regards magnetic: 
susceptibility. 

There is a particular alloy of copper 84 per cent., manganese 


12 per cent. and nickel 4 per cent., called manganin, which at 


* See Proceedings Royal Society, 1890, Vol. XLVII., p. 138. 
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ordinary temperature exhibits but little change of resistance 
with change of temperature. On taking the curve of its 
resistance over wide ranges of temperature we find that its 
curve is very concave downwards, and the vertex of the curve 
lies at about 16°C. Hence at ordinary temperatures small 
changes of temperature make no change in its resistance, but 
above this point its temperature coefficient is negative and 
below it itis positive. All alloys in which a negative tempera- 
ture coefficient has been observed are probably instances of 
the same mode of variation of resistance. It may be noted in 
passing that the element manganese when present in an alloy 
seems to have a great tendency to produce high resistivity and 
small temperature coefficient. 

Returning then to the pure metals we may ask what is the 
meaning of the fact that in their case the resistance lines all 
converge 80 a8 to indicate that the electrical resistance would 
vanish at the absolute zero of temperature. We know that 
the passage, as we call it, of an electric current through a 
conductor heats it, and that by Joule’s law the rate of produc- 
tion of heat in the conductor is proportional to the square of 
the current strength and to the total resistance of the con- 
ductor. Suppose we take two wires, say, of iron and an 
aluminium-copper-nickel alloy of the same size and length. 
These wires at 100°C. have the same resistance. A unit 


current flowing through them will therefore generate heat in 
them both at the same rate. 
to the temperature of liquid air. 


Cool them both down, however, 
In the case of iron the 


Fic. 7.— Experiment showing Increased Electromagnetic Screening Effect 
of Metals at Low-Temperature. 


resistance is reduced to one-fifteenth of its value at 100°C., in 
the other case it is only reduced by about 12 per cent. 
at the low temperature the alloy dissipates energy when 
traversed by the same current nearly 18 times as rapidly as 
the iron. It is a logical deduction from all we know to 
conclude that if we could reach the absolute zero of tempera- 
ture the pure metal would not dissipate the energy of the 
current at all. ine two iron wires then уе through 
space from the earth to the moon, and kept everywhere at the 
absolute zero of temperature. We could transmit any amount 
of electrical energy along them without dissipating any of it 
as heat in the wires. 

As another consequence of this fact any pure metal cooled 
to the absolute zero of temperature would become a perfect 
screen for electromagnetic radiation, and would be perfectly 
impenetrable to electro-magnetic induction. We can show 
this increase in the power of electromagnetic screening by 
metals when cooled in the following way. A suitable coil of 
wire is placed between the poles of an alternating current 
magnet and a small incandescent lamp connected with the coil 
(see Fig. 7). When the magnet is excited it induces currents 
in the coil and the lamp glows up. А cap of aluminium is 
made of such a size as to drop easily over the coil. This 
aluminium is not of sufficient thickness or conductivity to 
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screen off the induction when it is warm. If, however, we- 
cool the aluminium cap in liquid air and then drop it over 
the coil the lamp for one instant goes out, but it brightens 
up again as the metal cap instantly warms up. This shows 
us, however, that if the cap were at the absolute zero of 
temperature it would, however thin, be a complete screen for 
the induction. In fact, these experiments furnish us with a 
new definition of what we mean by the absolute zero of 
temperature. It is the temperature at which perfectly pure 
metals cease to have any electrical resistance. | 


(То be continued.) 


THE HOPKINSON THREE-WIRE PATENT. 


As most engineers and managers of electric supply under- 
takings are already aware, application has been made to the 
Privy Council for an extension of Dr. John Hopkinson’s three- 
wire patent No. 3,576, of July 27, 1882 (for an abstract of 
this patent see The Electrician, Nov. 4, 1892, p. 7); and, as 
it is rapidly nearing the end ot its natural existence, arrange- 
ments have been made for hearing counsel for and against 
the petition, on Wednesday, July 15th. The title of this 
patent after the amendment of June 22, 1891, is IMPROVE- 
MENTS IN DISTRIBUTING ELECTRICITY AND IN APPARATUS TO BE 
EMPLOYED FOR THAT Purposs.” The claims, originally foür in 
number, were, by the amendment above referred to, reduced to 
two, which run as follows :— 

First. The employment of a differentially wound indicating or 
regulating apparatus so connected to the conducting wires from a 
generator of electricity to a distant place as to indicate that the 
difference of potential between the two conductors leading to such 
distant place deviates from an assigned value at that distant place, or 
to regulate the electricity producing machinery in such wise as to main- 
tain a constant difference of potential at a distance from the place of 
supply or generation of the current substantially as hereinbefore 
described with reference to Figs. 1 and 2 of the accompanying 
drawings. 

Second. In a system of electric distribution or supply, the employ- 
ment of three (or more) conductors in combination with two (or more) 
dynamo machines in series substantially as hereinbefore described 
with reference to Fig. 5 of the accompanying drawings, whether the 
middle conductor be continuous or be replaced by an earth return as 
set forth. | 

In the petitioners’ pleadings it is stated that Dr. Hopkinson 
obtained a patent for this invention in Germany dated 
February 22, 1883, which patent expires on February 22, 
1898, but that he has not obtained patents in any other 
country, although he communicated the invention protected 
by the first claim to the Westinghouse Electric Company, of 
America, which Company patented the said invention and paid 
Dr. John Hopkinson the sum of £500. In further clauses 
it is stated that in April, 1889, the Westinghouse Company 
acquired an equitable interest in the patent; that prior to the 
year 1879 electric lighting was practically only carried out by 
means of arcs arranged on the series system, a method not 
applicable for domestic lighting ; and that in the year 1879 a 
new method of utilising electric current for the purpose of 
lighting was invented by Edison and others, which method was 
known as the incandescent system, the lamps being arranged 
in parallel. The objections to the plain parallel system and 
the difficulties of the parallel-series system are then alluded to, 
and we then come to the more important clauses of the petition, 
which are set forth below in full. 

18. The subject matter of the petitioners’ said letters patent consists in 
an entirely novel method of distributing the electric current through the 
main conductors to the electric lamps, or other devices, requiring to be 
supplied with an electric current. By means of the said invention an 
enormous saving in the cost of the copper necessary for the construction © 
of the main conductors of an electric circuit has been effected, such saving 
amounting, in the case of the licensees hereinafter referred to, to a saving 
in the prime cost of conductors of over £220,000. The said invention also 
automatically maintains constant the brilliancy of the lamps in a circuit, 
no matter how large or how small are the number of lamps alight in the 
circuit. 

22. In practically working the three-wire system, the directions of the 
currents, generated by the two sources of electricity, are so arranged that 
normally (viz., when an equal number of lamps are in use in each circuit) 
no current will be flowing in the small central wire. In the event of any 
of the lamps in either circuit being put out, the central wire serves to 
conduct the excess of one current over the other, which would, prior to 
the use of the three-wire system, have had to pass through some of the 
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lamps, affecting their brilliancy. By this means, therefore, their destruc- 


tion is avoided, and their constant brilliancy is maintained. 

24. Immediately after the grant of the patent to the petitioner, Dr. 
Hopkinson, he used every endeavour to procure the adoption of his inven- 
tion, but the electric lighting industry was at that time so much in its infancy, 
and central lighting electric installations (where long main conductors are 
required, and to which the invention is chiefly applicable) were so ham- 
pered by the provisions of the Legislature, that for the first eight years of 
the life of the patent there was practically no opportunity for the applica- 
tion of your petitioners' invention, and they submit that this gives a strong 
reason for granting to your petitioners an extension of the term of their 
peten 


letters patent was vested in the petitioning Company, as hereinbefore 
ap your petitioner, Dr. John Hopkinson, despite great efforts, had 
only succeeded in granting three licences in this country, and had received 
the gross sum of £3500 only for royalties, from which sum, after deducting 
expenses, a net sum of about £200 only remained as profit derived from 
the patent up to that date. 

During the same period, as in the preceding paragraph mentioned, 
your petitioner, Dr. John Hopkinson, had for his German patent received 
a net sum of about £150. 

27. Subsequently to the date of the said agreements, under which the 
said equitable intereste were acquired by the petitioning Company, your 
petitioner, Dr. John Hopkinson, has received in shares and cash a net sum 
of £19,400 as the purchase price of the English and German patents, 
making, with the sums of £200 and £150 hereinbefore mentioned, a net 
profit of £19,750 in respect of both the English and German patents. 

28. At the date of the said agreements the electric lighting industry was 
beginning to develop, but the industry was in the hands of wealthy com- 
panies, who then and subsequently repudiated the rights of your petitioners 
to any monopoly of the system of electrical distribution which has been 
known as, and is herein referred to as, the three-wire system. 

29. Your petitioners submit that, in the face of the great opposition to 
the claims of your petitioner, Dr. John Hopkinson, to any patent rights in 
the three-wire system, and the certainty that, when the electric lighting 
companies commenced to lay their cables on the three-wire system, such 
rights could only be enforced after long and protracted litigation, it was 
essential for the proper development of the three-wire system that the 
interest in the patent should be vested in a company having the means to 
carry on the litigation, and the means to develop the invention ; and the 
petitioning Company submit that, at the present day, it is a meritorious 
action on the part of public companies to take up and assist inventors in 
developing inventions of great public utility; and that-it is reasonable 
that if, through circumstances over which they have no control, they have 
not been able to obtain a sufficient remuneration for the moneys expended 
by them in, developing the invention, their merit in undertaking the 
development of the patent should be recognised by an extension of the 
term of the patent, sufficient to enable them to obtain such reasonable 
remuneration. ES NE | N 

50. Immediately after the petitioning Company had obtained an interest 
in the said patent they used their best endeavours to procure the adoption 
of the said three-wire system; and finding, in the year 1892, that an electric 
lighting company, known as the St. James’s and Pall Mall Electric Light- 
ing Company, were, using the three-wire system for the purpose of electric 


lighting, they commenced proceedings against the said Company for 
infringement of the said patent. In the result; after a trial extending over | 


a long period, Mr: Justice Romer decided that the said letters’ patent were 
valid and had been infringed. · к 


: 2j t А poa 
51. Subsequently to the date of the said judgment, a large number of 


electric lighting companies: have been incorporated, throughout the 
country, and several of these companies and several municipal corporations 


have adopted the patented. three-wire system, and аге using the same for 


the purposes of central-station electric lighting. The petitioning Compeny. 
have granted a considerable number of licences for the use of their patent, . 


the licences granted by the petitioning Company including licences to the 
Midland Railway Company in connection with their Derby station ; F. H. 
Royce and Company, Hulme, Manchester ; London and India Docks Joint 
Committee; St. James's and Pall Mall Electric hting Company 
(Limited) ; Westminster Electric Supply Corporation (Limited); Ken- 
sington and Knightsbridge Electric Lighting Company (Limited) ; Notting 
Hill Electric Lighting Company (Limited) ; Charing Cross Electric Supply 
Corporation (Limited) ; Crompton and Co. (Limited); the Corporations 
of Blackburn, Bradford, Brighton, Burnley, Dewsbury, Glasgow, Halifax, 
Hull, Lancaster, Manchester, Nottingham and Taunton ; the Dundee Gas 
Commissioners ;. Liverpool Electric Supply Company (Limited) ; St. Pan- 
cras Vestry ; Richmond Electric Light and Power Company (Limi 


ited) ; 
B. Verity and Sons, Manchester ; Trustees to the Town Harbour of White- 


haven ; Norwich Electricity Company (Limited) ; the Hove Electric Light 
Company (Limited); Southampton Electric Light and Power Company; and 


the National Electric Company (Limited), of n. 

52. The petitioning Company, as appears from their accounts, have u 
to the end of the year 1896 received in royalties the gross sum of £21,393, 
which, after deducting the expenses incurred by them in the purchase of 
the said patent rights, and in and upon the payment of renewal fees and 
legal and other expenses in connection with the said patent, leaves them, 
up to the present time, a net loss of £7,247, not allowing any deduction 
for interest on capital moneys expended, as hereinafter mentioned. | 

55. At the present time an enormous development of the electric light- 
ing industry is taking place throughout the country, and a great develop- 
ment is taking place in the use of electricity for the purposes of traction 
and transmission of power, for which purposes the three-wire system can 
be applied with advantage. The said invention has been applied not only 
with three wires, but also with five wires and four dynamos, in which case 
a still further saving in the cost of the main conductors is secured. 


t. 
25. Prior to the year 1889, when the equitable interest in the said 
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54. The petitioning Company submit that, in addition to the purchase 
money and expenses set out in their accounts, they are entitled to add to 
their expenses interest upon the capital moneys expended by them in the 
purchase and maintenance of the said patent, during the period that the 
said patent was unremunerative to them. As appears from the accounte 
filed by the petitioners, after debiting the company with interest &t the 
rate of 5 per cent. upon the capital moneys expended by them in the pur- 
chase and maintenance of the English and German patents, and crediting 
the Company with interest at the rate of 5 per cent. upon all moneys 
received by them as royalties in respect of the use of the said patent as 
and when received, there is a loss to the petitioning Company of about 
£1,818, which they submit should be set off against the gross royalties 
received by them from the said patents. 

35. The German patent owned by the petitioning Company has not, 
though the best endeavours have been made by the petitioning Company 
to extend the use of the same in Germany, produced much profit to the 
petitioning Company. The total net receipts from the German patent 
amount to the sum of £224; and the petitioning Company submit that 
the fact that the German patent, granted in reapect of the said invention, 
will expire on the 22nd day of February, 1898, should not be taken into 
consideration as affecting in any way an extension of the term of the 
English letters patent, upon the ground that the said invention does not, 
place the British public at any disadvantage as compared to foreign 
countries, The said patent relates to a system of using electrical currents, 
and does not place British manufacturers in any position prejudicially : 
affecting them 1n relation to foreign manufacturers. 

56. Your petitioners humbly submit that, under the circumstances of 
the case, an exclusive right of using and vending the said invention for the 
further period of seven years will not sufficiently reimburse and remunerate 
your petitioners. | - 

— Statement by Objectors. 


The following objections to the extension of the patent have 
been lodged by the Corporations of Glasgow, Hull, Bradford, 
Dundee, and the National Electric Supply Company (Limited), 
of Preston :— 


1. The petitioner, the said John Hopkinson, the inventor and patentee, 
has already received full and adequate remuneration in respect of the said 
alleged invention. 

2. If the said John Hopkinson has failed to receive adequate remun- 
eration for the said alleged invention, he has failed to do 80 in consequence 
of his own negligence. 

3. The alleged invention, as claimed in the letters patent, is not the only 
method of distributing or supplying electricity by means of & three-wire or 
five- wire system. 

4. The petitioners, the Westinghouse Electric Company (Limited), are a 

ublic company, who acquired the said letters patent as a trading specu- 
lation and for the purpose of trading, and not with the view of assistin 
the inventor; and even if the last-named petitioners had not receiv 
adequate remuneration in respect of the said alleged invention, that affords 
no ground on which an extension of the term of the said letters patent 
ought to be granted. | 

5. The petitioners, the Westinghouse Electric Company (Limited), have. 
already received full and adequate remuneration for the said alleged 
invention, or if they have not done so, their failure is due to negligence and 
refusal іо grant licences on reasonable terms. | 
6. If the petitioners had exacted royalties for, or made arrangements 
with, all users, in the same manner or of the same nature as they had 
exacted from, or made with the objectors, they would have realised a very 
much larger profit than they have made. 8 

7. The objectors and others accepted licences under the said letters 
patent, and paid large sums by way of royalty in respect thereof, on the 
faith that the term of the said patent would expire on the 27th July, 1896. 

8. The alleged invention is not of such special or exclusive merit or 
public utility as to be a sufficient justification for any extension of the term 
granted by the said letters patent. | 

9. The petitioners have granted licences and are proposing to grant 
licences to work the patent, if it be extended, upon such conditions as to 
place the objectors and other public bodies on less favourable terms than 
trading companies or corporations. 

10. The allegations contained in the said petition are incapable of proof. 


THE DIRECT-COUPLED GENERATOR AT STOCKWELL 
POWER STATION. 


The direct-coupled generator now forming part of the equip- 
ment of the Stockwell power station of the City and South 
London Railway, to which reference several times has been 
made in these columns, consists of a Siemens compound- · 
wound dynamo, coupled to a two-crank compound non-con- 
densing Willans engine. This plant is required to take a 
portion of the duty during the evening hours, when it runs in 
parallel with one of the original Mather and Platt belt-driven 
generators. It is erected on the floor of the gangway between 
two of these original sets, and to see so compact a plant 
nestled between the larger and more imposing-looking sets is 
an interesting and instructive sight. The new set has roughly 
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half the capacity of the older sets, and normally develops 250 
amperes at 500 volts. It runs at a normal speed of 850 revo- 
lutions per minute, and, though subjected to extremely great 
variations of load at frequent intervals, the fluctuation of 
speed is very small. A view of the complete set is shown in 
Fig. 1, which has been prepared from a photograph taken 
behind the link belting of one of the belt-driven sets (as 
is seen by the belt crossing the field of view). Figs. 2 and 8 
give respectively a longitudinal and partly sectional elevation 
of the plant, and an elevation of the automatic cut-off valve 
ear. 
т Messrs. Siemens Bros. and Co. have retained the usual 


pattern of their ordinary ( E 


ous-current generator in the type of dynamo which they have 
supplied for this railway plant. The dynamo is of the vertical, 
under-type, two-pole, single-magnet type, with a drum-wound 
bar armature. The armature is 21in. in diameter, and the 
pole face is 86in. The series windings are provided with a 
hand switch, whereby they may be cut out of circuit on 
occasion. 


) compound wound continu- 


of steam will be cut off, and expansion will commence. The 
steam ports in the piston - rod are slots cut spirally, so that their 
upper and lower edges are parallel with the spiral lower edges 
of the sleeve-ports. By means of a mechanism actuated by 
the governor, this sleeve is rotated horizontally in either 
direction. If the load rises it is rotated in such a direction 
that the ports in the piston-rod will receive steam later, as they 
will not be covered by the solid part of the sleeve until they have 
fallen below a lower part of the spiral edge of the sleeve- ports. 
If, on the other hand, the load falls, the sleeve will be rotated 
in the opposite direction, and the steam ports meeting earlier 
the spiral edges of the sleeve-ports will cut off steam earlier. 

It would, of course, be impossible to obtain satisfactory 
results without the use of supplementary power to move this 
regulator sleeve; and the governor in this engine is made to 
actuate a small steam thrust-piston, contained within a 
supplementary cylinder mounted on the upper part of the 
front of the engine. This supplementary valve gear is shown 
in Figs. 1 and 8. One end of this cylinder is constantly in 
communication with the steam-chest, while the other can be 
connected either to the steam-pipe on the boiler side of the 


‘Fic 1.— General view of the Willans-Siemens Direct-Coupled Railway Generator at the Stockwell Station of the City and South London Railway. 


The engine supplied by Messrs. Willans and Robinson is 
of the usual IIS type, and develops a normal power of 
180 в.н.р. when supplied with steam at 180lb., and running at 
850 revolutions per minute. It is built, however, to develop, 
on occasion and for short intervals, considerably greater power 
than this; and to this end it is provided with Messrs. Willans 
and Robinson’s ingenious automatic cut-off valve gear, some 
description of which we give below. The diameter of the high- 
pressure cylinders is 14in., and of the low-pressure cylinders 
20in.; the diameters of the hollow piston rods are 4in. above 
the high-pressure piston and şin. above the low-pressure 
piston. The stroke is 9in. 

In Fig. 2 the vertical section through the cylinders of one 
half of the engine enables the internal design of the cut-off 
valves to be seen. It will be noticed that around the upper 
pert of the hollow piston-rod, in which the steam poris are 
cut, there is a long sleeve, in which are a number of ports with 
spirally cut lower edges. This sleeve is interposed between 
the ports in the moving piaton-rod and the steam dome, so that 
immediately the steam ports in the piston-rod have fallen 
below the spiral edge of the ports in the sleeve the admission 


throttle valve, which is retained as in fixed expansion engines, 
or to the exhaust, by means of a three-way valve, the usual 
connection being to the steam-pipe. When load is removed 
from the engine the speed increases momentarily, the throtile 
valve closes, the pressure in the steam-chest falls, and the 
piston in the auxiliary cylinder is moved by the predomi- 
nating pressure in the end connected to the steam-pipe, 
and cut-off is made earlier. When load is put upon the 
engine, the speed falls momentarily, and the throttle valve 
opens; in opening it moves the three-way valve, which closes 
the communication between the auxiliary cylinder and the 
steam-pipe, and opens it to exhaust. The pressure in the 
steam-chest which is in communication with the other end of 
the auxiliary cylinder, has, meanwhile, risen to the full steam- 
pipe pressure, the piston is forced back and cut-off is made 
later. This form of gear is both powerful and prompt, and 
appears to be ikoroughly well adapted to hold in check the 
extremely sudden and heavy variations in load to which a 
railway generating plant is subjected. In the Stockwell plant 
the cut-off is automatically varied from 0 up to § full stroke. 
As we have previously announced, this generating set 
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rejoices in the distinetion of being the first direct-coupled | and Robinson and to Messrs. Siemens Bros. and Co. for the 
electric railway plant in the United Kingdom. Since it was | assistance they have kindly given to us in the preparation of 
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3.— Elevation of Automatic Cut-off Valve Gear. 
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erected there has been started a railway power station at | this article. We hope to see this type of plant increase and 
Hartlepool, which is equipped completely with Willans direct- | multiply in the land, as direct-coupled electric light plants 


coupled generating sets. Our thanks are due to Messrs. Willans | have done in the past and are still doing. 


b - 2^ 

Luiailtizea DV 

ЛС Dv М 
ым? и 


Feet 


Scale of 


Fia, 2, —Elevation, partly in section, of tlie Willans-Siemens Direct-Coupled Railway Generator Plant at the Stockwell Station of the City and South London Railway. 
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THE WORDINGHAM PILLAR DISTRIBUTOR. 


To secure equality of pressure it is desirable to inter-connect a 
distributing network at as many points as possible. The great 
drawback to such inter-connection is, however, the difficulty of 
localising a fault should one occur, and with a view to providing 
for this it is essential that all linking points should be capable of 
rapid disconnection. This is by no means easy to provide for іп a 


neat and convenient manner when there are many cables meeting 


in one point, and the difficulty is very largely increased when the 
distribution is effected on the five-wire system, since the number 
of cablea is largely augmented. The necessity for some convenient 
apparatus for this purpcse has led Mr. C. H. Wordingham (Muni- 
cipal Electrical Engineer at Manchester) to devise the apparatus 
illustrated in this issue. 

A central hollow cast-iron column standing on three oil insu- 
lators is fixed in the junction box. From this column project at 
five different levels three cast-iron lugs 120deg. apart, cast 1n one 
with the column. Five cast-iron plates, each having three slots 
separated from one another by 120deg., and three recesses 
on the under side placed between the slots, are provided. 
One of these plates is slipped over the pillar, the slots allow- 
ing it to pass the lugs until the bottom three lugs are reached. 
The plate is then turned through an angle till the recesses are 
opposite the lugs. The plate is then dropped down, and takes a 
firm seat. On the plate are placed two flat rubber rings which serve 


as a bed fora prem insulator of the form shown. This insulator 
is large enough to slip past the cast-iron lugs. Three slate wedges 
covered with india-rubber strip are placed between the insulator 
and the pillar, so that the insulator is firmly fixed. A substantial 
ring of gunmetal is now placed on the insulator; this ring is 
prevented from slipping about by means of four small brass pieces 
secured by bolts and rendered adjustable by means of slots. This 
ring bas studs and tapped holes which admit of a large number of 
lugs into which cables are sweated, being affixed to it by means of 
nuts and bolts. A second cast-iron plate is now slid down the 
pillar and fixed on the next three lugs from the bottom, and an 
insulator and гіру placed on it as before described. Three more cast- 
iron plates, each with its insulator and ring, are then fixed on the 
remaining lugs. A large funnel is slipped on to the top of the pillar. 
This serves to collect any water that may drip into the junction box, 
and so prevents it from falling on the apparatus ; the water runs 
down the funnel through the interior of the column. 

The illustration shows a three-ring distributor complete without 
any cables attached. Such a pillar distributor is capable of dealing 
with a very large number of cables. Each ring can readily 
have six 4 sq. in. cables and six smaller ones attached to it, 
that is to say, the pillar as a whole will deal with 70 cables. A 
considerable number of these distributors have been introduced 
into the Manchester network. It is quite easy to disconnect the 
five cables which pass down a street in as many minutes, and, in 
case of a fault, portions of the network from which a large supply 


is being taken can be broken with perfect safety. Оп one occasion 
as much as 1,700 amperes at 200 volts was successfully disconnected 
on one of these pillars. 

Messrs. W. T. Glover & Co. have the sole right of manufac. 
turing the Wordingham Pillar Distributors." 
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ELECTRIC PLANT AT THE MONTMORENCY FALLS 
IN CANADA.* 


BY C. C. CHESNEY. 


The Falls of Montmorency, situated eight miles below the far- 
famed and historic city of Quebec, are the scene of one of the most 
interesting and successful electric transmissions of power in America. 
The cataract is the chief natural attraction in that vicinity, and 
while not possessing the magnitude of Niagara, there is уеб some- 
thing of the same grandeur and magnificence in the wild rush of its 
waters, and the same deafening roar that stuns for a moment the 
mind of the most stolid beholder. From a height of more than 
275ft. the waters fall perpendicularly over the face of the rock, 
forming, in succession, furious cascades and seething pools in the 
ravine below, and rushing off to meet the waters of the majestic St. 
Lawrence. . 

It is the especial object of this article to call the attention of 

those interested in the general development of water powers, and 
especially of those who may have occasion to investigate the pro- 
blem of the transmission and distribution of power by alternate 
currents of electricity, to the method and apparatus there used, in 
the belief that it is an object lesson, not only of scientific interest, 
but of general practical value. 
It is but a few years ago that a company, organised in Quebec, 
constructed a dam across а narrow gorge in the Montmorency river 
at a. point 1,500ft. above the face of the Falls, with the object 
of utilising some of the power for manufacturing. A cotton mill 
was built at the foot of the bluffs, and, shortly after, a small arc 
station was erected for the purpose of doing arc lighting in the city 
of Quebec. ! 

In the year 1889 the present Montmorency Electric Power Com- 
pany established, in connection with the arc plant, a small incan- 
descent plant of about 100 н.р. capacity, using 2,000-volt alternate 
current machines, built by the Royal Electric Company of Montreal, 
and transmitting the current to Quebec with a loss of over 50 per 
cent. This very unsatisfactory and uneconomical plan was con- 
tinued until the summer of 1894, when a change of management 
brought to the service of the Company the well-tried experience and 
engineering ability of Mr. Frank H. Badger, jun., ss general 
manger, and Mr. Louis Burran, as electrician, to whose intelligent 
work and attention to the practical details the final success of this 
plant is largely due. 

Acting under the advice and direction of these gentlemen, the 
Company increased the capacity of the old dam to a minimum of 
about 12,000 н.р. A short tunnel was run through the solid rock, 
connecting the dam to the wooden flume, which continues along the 
face of the adamantine bluffs for a distance of 1,500ft. to the gate 
house on the brow of the hill. The construction of this flume was 
a task of considerable magnitude, involving the exercise of much 
engineering skill. From the gate house, on the brow of the hill, 
a steel-riveted tube, having a diameter of 72in. and a length of 
1,100ft., is carried down a steep incline to the power house, where 
the pipe-line terminates in a large steel receiver which supplies the 
water to the turbines. 

Owing to the extremely high head and the great velocity at which 
the wheels must necessarily run, they were required to be very 
simple, stronger and more compact than is the general rule. The 
wheels adopted are the Little Giant turbines, manufactured by 
J. C. Wilson and Co., of Picton, Ontario. The noticeable feature 
of these wheels, besides their simplicity, is the almost entire absence 
of lateral or end thrust, so frequently found in the ordinary types. 
They have two sets of buckets, keyed on the same shaft, and the 
buckets are so formed that whatever end thrust there may be from 
the one set is counteracted by that of the other. The particular 
size installed at the Montmorency Falls has a capacity of 700 n.r. 
and runs at a speed of 600 revolutions per minute. The Little 
Giant " turbine is comparatively little known outside the Dominion 
of Canada, but some idea of its simple and compact nature can be 
gained from the fact that this 700 н.р. wheel is only 21in. in 
diameter and has an extreme length not exceeding 2ft. 

The generating station is a two-story structure, built of native 
stone, and is 150ft. long by 50ft. wide. It is situated in a pic- 
turesque and convenient spot between the hills and the Quebec, 
Montmorency and Charlevoix Railroad. The first floor of the 
building is devoted entirely to the turhines and the necessary gate 
mechanism. Along one side of the room the numerous wheels are 
arranged in a row, from which the belts proceed at an angle of 40 


degrees to the dynamos on the floor above. The water is taken 


* Abstract from Cassicr’s Maqazine, 
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from the receiver in this same room and is discharged partly into 
the tail race which empties into the St. Lawrence river, and partly 
into the 40-inch steel pipe which supplies water to the wheels in 
the mills of the Montmorency Cotton Manufacturing Company. 
The second floor in the dynamo-room. It is a large, well ventilated 
and well lighted space, having practically the same dimensions as 
the building. To the practised eye of the engineer, it is at once 
apparent that the design and construction here have been carried 
out in accordance with the best engineering skill. It is unfortunate 
that electric lighting stations, as а rule, have been hurriedly con- 
atructed with any sort of material that happened to be near at 
hand, and equipped with that apparatus which was offered at the 
lowest price, regardless of quality. This room is, therefore, of 
more than usual interest, since in its equipment, or that proposed for 
future developments, every necessary improvement has been intro- 
duced which in any way ове to increase the reliability and 
efficiency of the plant, and to reduce the cost of operation. 

The problem in electrical engineering which was presented to the 
Montmorency Electric Power Company is typical of the problems 
presented to all enterprises for the utilisation of a waterfall by the 
transmission and distribution by electricity of ita energy to distant 
points. The prime requisites in any such system for power 
transmission and distribution are, neceesarily, simplicity and 
reliability. The simplicity and reliability of the single-phase 
alternating system are well known to all electricians and the 
electrical public in general. This system has been proven and tried 
in numerous cases where it has been the sole dependence of the 
larger enterprises, and where the practicability of transmitting 
power in bulk by this system has been demonstrated beyond 
question. _It lacks, however, range and flexibility; it lacks a 
motor which commercially answers the requirements of power 
distribution ; and it lacks the ability to be readily converted into 
direct currents for railroad and electrolytic work. | 

In the multiphase systems, however, which have been develbped 
within the last few years by the various electrical companies, 
are to be found all these requirements. Coupled with the sim- 
plicity and reliability of the single-phase systems, are to be found 
range and flexibility. The induction motor forms the missing 
element for commercial power work, and extends its range far 
beyond that ever realised by the direct-current motor. When we 
_now add the two-phase or three-phase rotary transformers we have 
а system, ideal not only for long-distance transmission purposes, 
but ideal for general central station work, whether the energy be 
primarily furnished by steam or water power. 

Naturally, then, in order to obtain the most complete and com- 
mercial results from the power at its disposal, the system adopted 
by the Montmorency Electric Power Company is a multiphase 
system. The particular multiphase system is the S. K. C.“ 
(Stanley-Kelly-Chesney) two-phase system as applied by the 
Stanley Electric Manufacturing Company, of Pittsfield; Mass., 
U.S.A. The generators are situated on the north side of the 
dynamo room. The foundations are of solid masonry, through 
which are run a number of tie rods which hold an insulating cap 
to the solid bed rock of granite. The insulating cap consists of 
10in. by 12in. timbers which have been boiled in paraffin in order 
to completely remove all moisture. The bed-plates of the machines 
are held in place by lag screws set into the paraffined timber. Each 
generator delivers alternating currents, differing in phase by 90deg., 
to two independent circuits at an electromotive force of from 5,200 
to 5,700 volts. By means of rheostats in the fields of the gene- 
rators the electromotive force can be varied between these limits to 
meet the requirements of the circuits. | 
‚ The frequency is 66 periods рег second—that is, the current is 
reversed approximately 8,000 times a minute. The generators are 
what are commonly known as 8,000-alternation machines. This 
frequency was selected as being one of the standard frequencies 
advocated by the engineers of the Stanley Electric Manufacturing 
Company, and iu preference to 133 periods per second (16,000 
alternations) ; for, while the loss in the core of the transformers 
was increased from 2 to 30 per cent., and the regulation of 
the generators from a total of 2 per cent. to a total of 3 per 
cent., the self-inductive drop in the transmission lines was such 
an important factor that the lower frequency was considered 
preferable, as giving, on the whole, a better regulating and more 
economical system. 

The currents delivered by the generators are carried by heavily- 
insulated cables to the switchboard, where the attendant, by suit- 
able switches, may connect the generators to the transmission 
lines. Two separate pole lines have been constructed to Quebec. 
One follows the route of the Quebec, Montmorency and Charlevoix 
Railroad, carrying two transmission lines, each having a capacity 
of 500 kilowatts; the other follows the old Beauport road, carrying 
one transmission line of a capacity of 500 kilowatts, and provision 
for an extra line. All the lines are entirely overhead, and are 
entirely supported on wooden poles, with the exception that at the 
crossing of the Charles River they are carried across the river on 
iron poles 125%. high. | 


Tfiple petticoat porcelain insulators were used, and were made 
especially for this plant by a Canadian manufacturer, differing, 
however, but slightly from the design now ‘in common use for 
high-voltage work. The line wire is No. 0, B. and S. bare copper. 
The drop, due to the ohmic resistance of the wire, is 8 per cent., 
which is increased by the self-induction to 10 per cent. On the 
extreme ends of the top cross-arms of each pole line are strung 
galvanised iron wires, which are grounded at every third or fourth 
pole. These iron wires, together with lightning arresters, placed 
at each end of the transmission lines, give a complete and safe pro- 
tection from all lightning storms, So perfect has been this protec- 
tion that a discharge in either the generating station or sub-station 
is practically unknown. 

he transmission lines enter the city of Quebec in that portion 
known as St. Rochs, and the sub-station is located in the centre 
of the industrial district, where power is needed for the tanneries 
and shoe factories for which the city is noted. The sub-station is 
90ft. long by 65ft. wide, and is two stories high, built of brick 
with a stone front. The building consists of a store-room on the 
second floor, the offices of the company in the front, on the first 
floor, with the room containing the distributing switchboard imme- 
diately in the rear. The transformer house is a part of the same 
building, but only one story high. The transmission lines enter 
the sub-station through the cupola to the high-potential receiving 
switchboard, which contains special high-voltage switches. These 
switches are mounted on marble and are fitted with special self- 
enclosing boxes, which are intended to cut off any possible aro that 
may be formed on opening the 5,000-volt circuits. 

From the transmission lines the current of the generators is 
carried to the step.down transformers, where the electromotive 
force of transmission is transformed into the distributing electro- 
motive force of 2,000 volts. These transformers are the regular 
indoor type of the Stanley Company, and are arranged on a rack, 
in two tiers, five wide and two deep, in such a manner that the 
air has free circulation, or that they may be artificially ventilated 
if it be so desired. They are of 60-kilowatt capacity, and are con- 
nected in pairs. Each is wound for a primary electromotive force 
of 2,500 volts and a secondary one of 1,000 volts. The primaries 
of each pair are connected in series for receiving 5,000 volts, and the 
secondaries in series for delivering 2,000 volts to the distributing 
system. This arrangement gives an additional safeguard by lessen- 
ing the voltage on any particular coil, and in case of a burn-out in 
any one transformer, the other will carry the load for a time until 
the relay transformer can be cut in. The insulation of each trans- 
former was tested with 10,000 volts. The regulation of each 
transformer from no load to full load is about 1 per cent. The 
average efficiencies of the entire transformer equipment, as shown 
by the shop tests, are:— | 


Efficiency, full loallWI³Ilk . Q ꝙ 97:8 per cent. 
- half Това ызуу аА 97:9 - 
УЗ quarter load ..... ............... 97:0 ji 


The transformers are divided into two sets of eight transformers 
each, with a relay of two transformers, which can be cut in or out 
without stopping theservice. "Three secondary distributing circuits 
are carried to the distributing board in the next room. Provision 
has been made, however, for two more circuits of the same capacity. 
The current from the secondaries of the two sets of transformers is 
carried to the bus bars of the distributing switchboard, from which 
it is furnished to the numerous city circuits for light and power. 

The generators are the S.K.C. inductor type of two-phase 
machines, running at 286 revolutions per minute. Each generator 
has a capacity, at 5,700 effective volts, of 100 amperes. They are 
the largest inductor machines that have ever been built, and are 


| the first and only practical machines that have ever been con- 


structed for such a high initial electromotive force. The armature 
is stationary, consisting of two sets of laminated iron rings, con- 
nected by steel rods 4in. in diameter. On the inner surface of each 
laminated armature ring are D6 grooves for receiving the armature 
coils. The weight of this portion of the machine is 42,080lb. The 
field or exciting coil is circular, 94in. in diameter, and wound on 
two copper bobbins, each 4}in. wide, with a copper strip 4in. wide 
and 0'020in. thick. It is insulated between the layers with a 
special oilcloth which is practically indestructible at temperatures 
under 150°C. 

There are, in all, 56 armature coils, 28 for each phase. The 
coils are small and were wound in а lathe. Each coil was carefully 
insulated to stand 15,000 volta before placing it in the armature. 
The insulation of the completed armature was tested, finally, with 
12,000 volts. The inductor, the only moving portion of the machine, 
is a steel casting, 43in. long and 84in. in diameter, upon the 
periphery of which are two sets of polar projections of iron lamine, 
14 at each end. Тһе weight of the inductor, including the shaft, 
ів 28,4701b. The net weight of the completed machine is, approxi- 
mately, 100,0001b. 

In the operation of alternating-current motors, and also of trans- 
formers, it is now generally recognised as important that the cur- 
rents and magnetic fluxes should vary sinusoidally, for the more 
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nearly such a condition is approached the less are the losses and 
idle currents. A first step toward obtaining these conditions is 
the making of the impressed electromotive force of the generator 
sinusoidal. . The flux between a field-pole and the opposite iron of 
the armature distributes itself, so that it is, at every point, inversely 
proportional to the reluctance of the gap at that point, or inversely 
proportional to the distance from the field pole to the armature 
iron ; that is, the electromotive force at any instant is inversely as 
the clearance. In order, then, to obtain an electromotive force 
following the sine law, the pole faces of the inductors of these 
generators, as well as the pole faces of the inductors of all gene- 
rators manufactured by the Stanley Electric Manufacturing Com- 
pany, are so shaped that their curvature may be expressed by a 
formula which was derived by Mr. Kelly, of the Stanley Company, 
and is contained in a United States patent issued to him. 

In the design of the inductor machine it has been found by the 
writer that any deviation from this law, or the use of any other 
than a sinusoidal electromotive force, has resulted in increased 
losses in transformers and unsatisfactory running of motors. In 
one instance the output of a 20 н.р. motor was reduced 25 per 
cent. on a machine with a distorted wave, and the condensers, 
which were intended to balance the lagging currents of the motor, 
were absolutely useless for that purpose. 

A novel feature has been introduced for the first time in these 
generators. "The entire distributing system has been arranged to 
be run in parallel, and, in order to do this, the generators must 
be kept in phase. There are some objections, however, to 
paralleling 5,000-volt machines through their principal circuits— 
also do difficulties occur in paralleling long transmission lines. A 
defect arising in any wire of one line, such as a ground or leak, 
affects all the wires in all the lines, so that if at any other point 
another ground occurs, the generators between the two grounded 
points are all short-circuited. To overcome this difficulty the 
mains from the different machines are kept separate, and the 
secondaries of the step-down transformers are connected in parallel 
with the supply mains. 

In consequence, unless the line from one generator has two weak 
points, there is no leakage, and, at any rate, the leakage due to two 
weak points can affect directly only one generator. In order to 
keep the generators in phase under these conditions, a separate 
and distinct synchronising winding gives an electromotive force of 
120 volts and has a synchronising capacity of about 100 kilowatts. 
This, together with the effect that can be obtained through the 
paralleled secondaries of the step-down transformers is sufficient 
to give perfect parallel running. The load can be readily shifted 
from one generator to the other by varying the quantity of water 
supplied to the turbines. 

e exciters are two slow-speed, direct-current machines of 12- 
kilowatt capacity, each of sufficient capacity to excite the fields of 
the three alternators. 

. Some of the electrical data of these machines are interesting, as 
showing the improvement in dynamo design and the possibilities 
of the inductor type of machine. From the shop tests we have the 
following :— 
Maximum loss in field 4,0C0 watts. 
Loss in armature iron, friction and windage 20,000 
wy Site Copper eee 7,000 
From these we calculate the efticiencies :— 
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The rise of temperature after a run of 24 hours, with full load, 
is as follows :—- 
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The regulation, that is, the variation of the electromotive force 
from no load to full load, with same speed and same field excita- 
tion, was 34 percent. With full load on one phase and no load on 
the other, the percentage difference of electromotive force was 3} 
per cent. 

Both the generator and distributing switchboards are built of 
marble, supported upon wooden frames, and the panel method 
of construction is followed throughout. Each slab of marble 
was tested for metallic streaks, with a pressure of 12,000 
volts. The generator board consists of three sections, of three 
panels each. The lower panel of the left-hand section carries the 
two rheostats for controlling the fields of two of the generators. 
They are mounted on the back of the board, and only the handles 
and the heads of the supporting bolts show. The middle panel 
carries four machine switches with self-enclosing arc cut-offs, two 
for each generator, and one of these for each phase. These connect 
directly to two of the four-wire transmission lines. It is never 
intended to open these switches under load, except in the case of 
great emergency, when the automatic cut-offs will take care of any 

ischarge from the line, or any tendency to arc. When a generator 


is to be taken out of work, the load, if it is running in parallel 
with another, is shifted to the other by gradually cutting off the 
supply of water to its turbine ; after that the switch can be opened 
without difficulty. If the generators are running independently the 
load is first transferred at the sub-station before opening the switch, 

The upper panel contains four ammeters, two for each trans- 
mission line, and four voltmeters, with high-potential station 
voltmeter transformers placed directly at the back. The right- 
hand section is exactly the same as the left, with the exception 
that it is, at present, cquipped for only one generator and trans- 
mission circuit. The lower panel of the middle section carries 
three four-pole, single-throw switches for connecting the syn- 
chronising winding of the generators in parallel. The synchro- 
nising lamps are shown just above. The middle panel is the exciter 
panel, carrying the necessary switches for paralleling the two 
exciters, and for charging the field of any generator from any 
exciter if the exciters are running independently. The upper 
panel contains three direct-current ammeters for the fields of the 
generators, and also four alternating-current voltmeters, with volt- 
meter transformer at the back, connecting to the 2,000-volt 
po lines which return from the sub-station. "The distributing 

oard was originally designed for parallel running only ; but it was 
afterwards learned that on rare occasions ice accumulates in the 
turbine feed pipes, which affects the speed of the wheels and makes 
parallel running an impossibility. In consequence, the original 
design was changed to permit either independent or parallel 
running of the generators. The two sections on the left of the 
board are organised for lighting alone, and to permit the transfer 
of any two-wire circuit upon any of the possible four sets of step- 
down transformers. This is accomplished by a series of three 
double-throw, double-pole switches. At the extreme top of this 
section are the automatic circuit-breakers. The two sections on 
the right of the board are organised for light and power, and 
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differ from those on the left only in that the four-pole double-throw 
switches are substituted for the two-pole double-throw. The two 
centre sections are the same in design. The upper panels contain 
the voltmeters and ammeters for the various circuits. The middle 
panels carry four-pole double-throw switches, and are connected to 
the secondaries of the step-down transformers in such a manner 
that, if the switches are thrown up, three sets of two-phase 
secondaries are connected to three separate sets of 'bus bars; if 
they are thrown down, all the secondaries of each phase are con- 
nected in parallel. The lower panel carries the ground detectors. 
of the ordinary transforming type. The whole switchboard is 26ft. 
long and 11ft. high. 

All the motors now in use by the речин чаг: | Electric Power. 
Company are the S.K.C. induction motors. ey vary in size 
from 1 н.р, to 30 n.r., and do all kinds of work, running the tools 
of carpenter and machine shops, driving the saws and wood- 
planers of planing mills, and handling the freight elevators in 
various mills and in wholesale warehouses with perfect satisfaction. 
It is now well understood that the magnetising current of an 
induction motor lags behind the applied electromotive force, and 
that a lagging current in practice involves considerable loss and 
expense by necessitating the use of larger conductors and generating 
apparatus, while it seriously interferes with the proper regulation 
of the generators, and increases the normal drop of the line. In 
the S. К.С. motor the magnetising current is furnished by con- 
densers ; the motor then takes current in proportion to the load. 
Two condensers are connected in multiple with the fields of the 
motor, and each has a capacity in amperes at the working voltage 
practically equal to the no-load current of each field of the motor. 
If there is no distortion of the current wave the apparent energy 
taken by an induction motor with condensers is equal to the real : 
energy. 
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POSITIVE EVIDENCE AND NEGATIVE 
RESISTANCE. 


It may be taken as an axiom that of all possible explana- 
tions of any phenomenon or set of phenomena that one is 
most probably correct which is the simplest, and, at the same 
time, covers the whole range of known facts regarding the 
matter in question. An obvious corollary to this axiom is, 
that an explanation involving radical changes in fundamental 
ideas should not be accepted unless every other hypothesis 
has been proved to be false. For example, any hypothesis 
which involved а reconstruction of orthodox ideas in regard 
to the conservation of energy or of matter would stand no 
chance of acceptance unless it were found to cover completely 
a range of phenomena which proved to be inexplicable accord- 
ing to those orthodox ideas. Thus the fundamental notions 
of science—the cream and essence of the evidence of ages of 
experiment and observation—afford a test or standard against 
which the « priori probability or improbability of any new 
notion may be checked. If these same foundation ideas seem 
to be violated, or if the canons of logical thought appear to 
obstruct the way, it behoves true disciples of science to look 
carefully afresh into the evidence before them, ere they accept 
so radical a departure from orthodoxy. On the other hand, 
it is not by any means certain evidence of the falsity of an 
hypothesis that it seems to contradict the so-called principles 
of science, even when the contradiction is proved right up to 
the hilt. In the history of science there are many instances 
of fundamental ideas having to be reconstructed upon the evi- 
dence of newly discovered, or newly interpreted, phenomena. 


Indeed, it is literally strewn with examples of this species of 


revolution. It was thus that Copernicus and GariLEo com- 
pelled the revision of ideas regarding the order of the solar 
system; in like manner did Ноттох and LyeLL upset the 
erude geology of the cataclysmists and pave the way for the 


modern theory of geologic evolution; the abolition of the. 
older notions of caloric and phlogiston, and their replacement 
by the more completely scientific conceptions of thermal 
energy and of chemical force, afford further examples; while 


in our own special field of electromagnetic science, the 
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changes in fundamental ideas which are associated with the 
names of АмрЁвк, WEBER, Farapay, MAxwELL, HzaLMHOLTZ, 
Ewine and HxAvismz furnish sufficient warning that science 
is not only progressing but often completely cancels old ideas 
in giving birth to new ones. 

A not unimportant controversy, with the initial stages of 
which our readers must by now have become familiar, has 
been set on foot by the interpretation put by Messrs. 
Frirag and Ropcers upon some researches they have made 
on the resistance of the alternate-current arc. According to 
their view of the evidence afforded by their oft-repeated and 
carefully made experiments, the resistance of the arc between 
solid—i.e., uncored—carbons is, in .certain conditions, of 
negative value. This s'artling and revolutionary interpre- 
tation has received the assent of no less an authority than 
Prof. Ayrton, who, throughout the controversy, has stoutly 
defended it. The latest phase in the discussion of the 
question occurred at the last meeting of the Physical Society, 
when Prof. Sinvawus Tompson attempted to show that not 
only does the notion of negative electrical resistance conflict 
with orthodox views of electrical phenomena, but that it also 
violates the canons of logical thought, and is, in fact, a 
reductio ad absurdum. The evidence which Prof. Taompson 
educes stands quite apart from the phenomena of the electric 
arc; it is, indeed, a discussion of the question on the most 
general and universal grounds. If his conclusions are correct, 
then not only is negative electrical resistance impossible in the 
electric arc, but it is impossible anywhere or in any circum- 
stance. In its present stage the controversy resolves itself, 
therefore, into two questions—firstly, as to the inherent 
impossibility of negative electrical resistance in any circum- 
stance whatsoever; secondly, as to the value of the notion 
of negative resistance, assuming that it is admissible, as an 
explanation of certain phenomena of the electric arc. We 
will deal with these two sides of the matter in the order in 
which they have been stated. Before doing so, however, we 
cannot refrain from expressing our appreciation of the service 
which Prof. Тномрвом has rendered, by the way in which he 
has emphasised the radical nature of the change in our ideas 
which must result from an acceptance of the explanation put 
forward by Prof. Ayrton and his students. Whether or no 
negative resistance is possible, its acceptance as a physical 
fact involves such a complete overthrowing of our previous 
notions of electrical resistance that we do well to scan the 
arena of science to see what consequences it will involve. It 
is not merely the difficulty in explaining certain phenomena 
of the electric arc in any other way, that will justify the novel 
concept ; it must be shown to be possible on general grounds. 

Applying the ordinary statement of Onw's law, viz., C = E/R, 
Prof. Тномрѕом has asserted that to make the resistance, Б, 
negalive results in an absurdity, since it involves a negative 
current flowing under a positive electromotive force, or a posi- 
tive current flowing under a negative electromotive force. 
The reasoning here is marred by the fallacy that while these 
results would only be produced by making the whole resistance 
negative, the upholders of the new notion only assert that 
а portion of the circuit is of negative resistance, and that at 
least an equal amount of positive resistance in the circuit is 
absolutely necessary. Let us make this clear by an illus- 
tration. А stranger to the idea of back-electromotive force 
might assert that it is logically impossible and absurd, 
since, in the equation C = E/R, if Е were made negative there 
would be either a positive current flowing through a nega- 
tive resistance or a negative current flowing through a 
positive resistance, and in any case the current could not 
flow against the electromotive force. 


This stranger might 


triumphantly proclaim the physical impossibility of back 
electromotive force. But һе would be wrong, and the reason 
of his error would be that he had forgotten that to have a 
back electromotive force, per se, you must also have a greater 
adjuvant electromotive force in series with it. A back 
electromotive force all by itself is an impossibility, as every- 
one will admit. But there is more direct evidence than this. 
In his Paper Prof. Tuompson has lucidly explained the fun- 
damental identity, on the Maxwexuian theory, of electrical 
resistance and a distributed back electromotive force propor- 
tional to the current. He has also admitted the physical 
possibility of a distributed adjuvant electromotive force, and 
he furnishes а very convincing and familiar example of it 
in the electromagnetic induction of an electromotive force in 
а length of wire conductor. There is no particular locus of 
the total induced electromotive force; it is distributed all 
along the conductor, so far as this is under induction. We 
have, therefore, these two facts admitted: that an adjuvant 
distributed electromotive force is physically possible, and that 
а distributed electromotive force is fundamentally the same 
thing as a resistance. There is only one possible inference, 
viz., the absolute identity of negative electrical resistance 
and adjuvant distributed electromotive force; and since the 
latter is possible, and, in certain circumstances, actually 
occurs, во may the former also occur. Let us again appeal 
to illustration to aid our ideas. Suppose that we were 
perfect strangers to magnetic phenomena, and only familiar 
with the electric current chemically. and in its Onw's law 
relations ; further, suppose that we had a coil of wire 
through which, unknown to us, а powerful magnetic induction 
flowed, the flux of magnetic lines undergoing continual 
decrease. Then, from a cause not understood by us, there 
would always be an adjuvant distributed electromotive force 
generated in the coil, so that if we were to use it in the 
circuit of some electro-chemical measuring apparatus, we 
should be astonished to find that the coil behaved as if it had 
& negative electrical resistance. And not until we were able 
to account for the phenomenon on electromagnetic grounds 
should we be able to explain it any other y than on the hypo. 
thesis of negative resistance. | 

Having shown that conditions ааа to a negative elec- 
trical resistance may occur in a portion, though not the whole, 
of an electric circuit, our next inquiry must be as to the 
admissibility of this novel idea into the ‘explanation of the 
behaviour of the alternate-current arc. Remembering that 
we should always try the simpler explanations before accept- 
ing complex or revolutionary ones, we naturally cast our eyes 
over the past history of the question. What has already been 
done in the matter of attempting to explain the behaviour of the 
electric arc? Much has been done; and when we turn from 
one discarded hypothesis to the one which superseded it, and 
pass again almost endlessly to other and later rejected 
theories, finding each in turn capable of explaining only a 
limited number of facts, but utterly incapable of covering the 
whole ground of observed phenomena, we find ourselves 
becoming more and more prepared to believe that the true 
explanation will only be found in some theory which involves 
a radical change in our ideas. It is, naturally, when we dis- 
cover older ideas repeatedly proving themselves inadequate, 
that our hearts soften, and our minds incline, towards ideas 
more revolutionary ; and it is a comfort when, on testing 


these radical changes in our ideas, we can find that they are 


neither illogical nor in conflict with the basic principles of 
electrical science. Yet, though thus initially inclined to 
expect a somewhat startling consequence in the true explana- 
tion of some of the more puzzling phenomena of the arc, we 
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hesitate to accept finally the conclusions to which Prof. Ayrton | enough is the temperature in а surface box, or in a cellar 
and Messrs. Frit and Ropeers would lead us. To us they ens does qu 5 атата E A on ee 
do not appear inherently impossible; indeed, in the light of | Ч ely accurate allowance ior inis аше 

the experimental evidence upon which they are based, they (which should be done, if possible, when the leads are long . 


з and the temperature difference is large), the resistance L of 
seem to possess а high degree of probability. But the matter | the complete loop, including leads, must first be measured, 


is too new, too little developed, too restricted to one line of | and then the resistances (m and c) of each of the leads. Then 
research, for us to believe as yet that, however logically | the equivalent lengths to be allowed for the leads, in calcu- 
thinkable, negative resistance is the true explanation of the | lating the length of the loop and the position of the fault are 
electric arc phenomena under discussion. Uc КС SR 

L-m-cm and L- M= 
equivalent length of the rest of the loop. 
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PROF. STOLETOW. 


The death is announced of Prof. Alexander G. Stoletow, the 
well-known Professor of Physics in the University of Moscow. 
Stoletow was born in 1889, and was educated at the Univer- 
sities of Moscow, Heidelberg, Gottingen and Berlin, working 
from 1862-65 in the laboratories of Kirchoff and Weber. He 
was appointed lecturer in physics in the University of Moscow 
as far back as 1866, becoming professor in 1878. Prof. Я 
Stoletow was a member of the first Electrical Congress held S ——3)ii 
in Paris in 1881, and was & member of the jury of the Paris 
Electrical Exhibition held in the same year; he was also Vice- 
President of the 1889 Electrical Congress. 

Prof. Stoletow’s chief electrical Papers are: “Оп the 
General Problem of Electrostatics"; On the Magnetisation " ; 
Function of Soft Iron, which contained the first explanation | The length and ae a 9 85 ne үз Iu ат 
of the susceptibility curve; “On a Determination of Max. | galvanometer are immaterial, as the үашез of their resis 


'g v" i g :.. | do not affect the result of the test. The more sensitive the 
MEN ay o оор s Contest Bieta galvanometer the more accurate i8 the test. The battery may 
in Kohlrausch's Measurements of the Mercury Unit of be a few accumulator cells or a primary battery. If the ud 
Resistance”; “ Оп Actino-Electrical Phenomena,” a series | ® few Leclanché cells or dry cells do very well. If the fault 


101 ; j i sistance, many cells in series must be taken, so 
of Papers on the dispersion of electricity under the action of is of high resistance, i 
ultra-violet radiations; and “ Ether and Electricity,” an | 28 to force sufficient current through it. If the resistance of 


c respectively, where / is the 


Cable Loop. 


Earth. 
Fic, 184. 


А . "UP the fault is somewhere about 1,000 ohms or more, there is 
address at the meeting of Russian naturalists in 1890. Ho hara Шойын 60 каша rs (ог more) or а dynamo. 
———À When an accumulator or dynamo is employed for this purpose, 


a fine fuse should be placed in the battery circuit, to save 


| the brid ils or the stretched wire from being overheated 
sum — : 6 IN ELECTRIC if the fault bree down during the test. It is also advisable 
I INS.* | | 


BY F. C. RAPHAEL. - 
( Continued from page 214.) 


~ Method 1 ( Murray's Loop Method )J.—The loop is connected 
up to a resistance box or Wheatstone's bridge as shown in 
the Figs. 184, 188 and 18c. Fig. 184 shows the lozenge- 
shaped diagram, which may also be considered as a stretched 
wire bridge, the point A being the sliding contact. Fig. 18s | 

shows how a Post Office pattern bridge is to be connected up | 

for the test, and Fig. 18c shows the connections to a stretched 
wire bridge with two sliding contacts. 

` The wires leading from the instrument to the cable (which 
often go by the name of leads ") should be as short as prac- 
ticable. 'lhey must be considered as part of the loop, and 
their equivalent lengths must be reckoned in when calculating 
the equivalent length of the loop. If, for instance, the fault is | 

іп а piece of 19/16 cable, one uses, say, one yard of 16-gauge | to have a low resistance (e.g., a bank of lamps) between the 
wire to connect up with at each side of the instrument, and dynamo terminal and earth, instead of earthing the machine 


Gable Loop. 


Fic, 185 


considers the equivalent length of the loop increased by | directly. 

19 yards at each end. There is a slight error in this if the When the test is made with a Post Office pattern bridge, it 
temperature of the leads is much different from the tempera- | will be noticed on referring to the diagram (Fig. 185) that the 
ture of the cable, for instance, when the test is made in| battery and galvanometer keys are not as for the ordinary 
the engineroom. For every degree Fahrenheit difference | copper-resistance test, and as is marked on the instrument, 
between the estimated temperatures of the cable and Ше | but that their positions are reversed. 1,000 ohms is first 
leads, 0:22 per cent. should be added in the calculations to | unplugged between А and В. The battery key S is then 
the equivalent length of the leads. Mostly this length to be | depressed, and the galvanometer key T is lightly tapped to 
added is only a few yards, and the above correction is accurate | see in which direction the galvanometer needle turns when 
enough if not altogether negligible. The actual temperature | more resistance is required for the adjustable arm AM. Then 
of the cable can only be estimated, but an approximation near | the resistance in the arm A M is adjusted till no deflection is 
obtained on depressing the galvanometer key T, the battery 


From a forthcoming work to be published by The Electrician Printin : 
B Е key 5 always being depressed first or kept permanently down. 
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1f, when all the resistance between A and M is unplugged, 
the galvanometer still asks for more, the infinity plug should 
be taken out. If then the direction of the deflection is not 
reversed there is a mistake in the connections. If everything 
is correct and the removal of the infinity plug reverses the 
direction of the deflection as it should, this plug is reinserted 
and ғ = 100 must be tried, and if this fails r—10. If balance 
can then not be obtained the fault is very near to the end C. 


Then the connections of the cable loop to the bridge аге | 


reversed, r is made 1,000 or 1,110, and A M is adjusted until 
balance is obtained. 

The formula for the distance of the fault from the end con- 
nected to C is 

^ 
r+q 
q being the resistance unplugged between A and M, and / being 
the length of the loop, 

If lis in yards the distance v is also in yards. 

If an ordinary stretched wire bridge be used (Fig. 184), 
CAM represents the stretched wire, C being the zero end of 
the scale and A the sliding contact. The key S is replaced by 
this contact maker on the slider, which must always be released 
before the slider is moved. The position of the slider is 
adjusted until no deflection is obtained on depressing the gal- 
vanometer key T when the slider key is down. 


= 


bn a ee а ox. CO 


22 — 
! 
[] 
= 


Cable Loop. 


"— 4i 


Earth. 
Fic. 18c. 


If х is the length of the whole stretched wire C A M, and 
т is the length of the portion C A when balance“ is obtained, 
the distance of the fault from C is, as before, 

5 ‚ 
| * : { (21) 

If a stretched wire bridge with two sliding contacts be used 
(Fig. 18c), C is again the zero end of the scale, and the slider 
М is set to the reading on the scale equal to the length of the 
loop. Then the slider A is adjusted until balance is obtained 
just as in an ordinary stretched wire bridge. The reading 
C A will then be the distance of the fault from the end C. 

It is always a good plan to reverse the connections of the 
loop on the bridge, and to make a second test as & check on 
the first. Ifthe positions of the fault indicated by the two 
tests differ only by a few yards the mean position should be 
taken as the correct one. If there is a considerable difference 
the connections should be looked to and all contacts tightened, 
The error introduced by contact resistance and the method of 
avoiding it will be considered later. 

Example I.—A 87/16 concentric cable, 116 yards long between 
two substations, had a fault in its outer conductor. The two 
conductors were known to be of equal resistance. The cable 
was disconnected from the transformers and short-circuited 
at one end, and the localisation test was carried out at the 
other end. A stretched wire bridge not being available, a 
Post Office pattern bridge was used in conjunction with a 
reflecting galvanometer. There was no convenient place for 
the galvanometer quite near to the cable, so the connections 


between the cable loop and bridge were made with leads of 16 


gauge copper wire, each three yards long. (We will call the 
lead connected to the outer conductor lead 1, and the lead 
connected to the inner conductor lead 2). 
The equivalent length of the loop was, therefore, 
97 x 3+116 + 116 +87 x 8— 111 4- 116 +116 4-111 — 454 yards. 
The connections were made as on Fig. 17s, lead 1 being 
first connected to C, and lead 2 to M. 


т = 1,000 ohms was first unplugged in the arm А В. 


It was found that there was too small & current to be able 
to determine the balancing value of q more accurately than to 
within 40 ohms or so. Therefore 100 ohms was substituted 
for 1,000 in the arm A B; and balance was obtained for 
q = 241. 

The connections were now reversed, lead 1 being connected 
to M, and lead 2 to C. r—100 was unplugged in the arm A D, 
and balance was obtained for д = 48. 

From the first test the calculated distance of the fault from 
the bridge end of lead 1 was 

100 „ 454 = 15,400 
241 + 100 941 
and, therefore, 188 — 111 (111 being the equivalent length of 
one lead)=22 yards, is the distance of the fault from the 
testing station. 

From the second test, the calculated distance of the fault 

from the bridge end of lead 2 was 


х 454 = 817 yards. 


= 188 yards. 


1 
43 + 100 


| Therefore 454 - 817 —187 yards is the distance of the fault 


from the other end of the loop, that is to say, from the bridge 
end of lead 1; and, therefore, the distance of the fault from 
the testing station Was, according to the second test, 
187 – 111 =26 yards. 

26 


22 + 
The mean of these two resulls, viz., — 9 21 yards 


from the testing station, was taken as the correct position of 
the fault. 


Example 11.—4A loop of 205 yards of 87/14 cable had a fault 
of low resistance. No testing apparatus was to be had, but a 
reflecting galvanometer and an ordinary key. The fault was 
localised as follows :— 

About & yard of No. 20 bare-tinned copper wire was chosen 
and connected across the ends of the loop, a soldered joint 
being made. Two wires leading to the galvanometer circuit 
were also soldered on at the same place. One pole of the 
battery (10 gravity Daniell cells in series) was connected to 
earth, and the other to a wire which was used to make contact 
with different points of the bare No. 20 wire. Thus the 
bridge on Fig. 184 was obtained, the yard of No. 20 wire 
forming the two arms C.A.M., and the bared end of the wire 
from the battery constituting the sliding contact point at A. 
This sliding contact was moved along the bare wire until the 
position of balance was obtained. This point was then 
marked, and the length of the wire between it and the nearer 
cable-end was carefully measured. This length was 118in., 
the length of the whole wire between the cable ends being 
9ft. 1lin. 

152 87 the distance of the fault from the cable- end 
nearer to the point of balance was 


115 98 x 205 


gm 205 yards = 398 = 64 yards. ' 


(To be continued.) 


X-Rays.—The Natural Research Department of the Animals 
Institute, under the auspices of Sir Henry Hawkins, Presi- 
dent, H.S.H. Prince Edward of Saxe-Weimar and a strong 
council, are offering gold medals and other prizes for improve- 
ments in the X-rays to aid the diagnosis of disease and lameness, 
and for the best developed photographs of the limbs and 
internal organs of human beings and the lower animals. Apply, 
Prof. Matthews, St. Paul's House, Wilton-place, 9.W. 
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ON THE PROPERTIES OF A BODY HAVING A 
NEGATIVE ELECTRIC RESISTANCE.* 


BY PROF. SILVANUS P. THOMPSON, F. R. S. 


` 1. In the Paper recently read by Messrs. Frith and Rodgers on 
the electric arc, the conclusion is drawn that the true resistance of 
the arc itself may under certain circumstances be & negative 
quantity. The admissibility of this view, apart from the experi- 
mental basis of facts and the arguments employed, is certainly open 
to question. For, admitting to the full the accuracy of the 
experimental observations, and reserving for the present any 
question as to the validity of the arguments, it is impossible to 
accept so novel a conclusion without raising the question whether 
there are any à priori reasons for or against the possibility of the 
existence of such a property as a negative electric resistance. 
Before entering upon any consideration of the validity of the 
reasoning employed by Messrs. Frith and Rodgers, it is proposed 
to consider what are the properties of a body having a nogative 
electric resistance, if such a body can exist. 

2. Two modes of defining resistance have hitherto been recognised 
by electricians, based respectively upon two physical phenomena. 
The one makes resistance the measure of the relation of an applied 
electromotive force to the resulting current, the other makes it 
the measure of the amount of energy degraded into heat by the 
operation of a given current for a given time. The one is bound 
up in the law of Ohm, the other in the law of Joule. 

Writing the law of Ohm in its usual form, 


E _с, 


R 
and observing that if any two of these quantities are defined the 
third is defined by the algebraic relation between them, it follows 
that if E and C are defined as primary quantities the definition of 
R is necessarily that ex prossed algebraically as 


E 
GSR. 0) 
According to this definition, the resistance of a conductor expresses 
the ratio of the electromotive force applied to that conduotor to 
the current thereby produced in it. It is the ratio of cause to 
effect. And in most cases it is known as an experimental fact that, 
apart from any secondary effects such as the heating of the conductor 
or any change in its magnetic state, this ratio is independent of the 
value of the current, and is for a given piece of conducting material 
а constant. We have no right, however, particularly in the 
resent inquiry, to make this limitation ; for if any subetance is 
ound in which the'ratio of E to C is not independent of the value 
of C, the definition of (1) still holds good. | 
The law of Joule is usually written 


CRt=W, 


where W is the amount of heat (expressed in dynamical nnits) 
5 in the resistance R in time ¢ by the flow of current C. 
ence the implicit definition of R as 


W 
cp ‚.... @) 


The definition is also general, including the conceivable case where 
R is not independent of C; though it is generally supposed and 
held that, apart from secondary effects as aforesaid, the heat 
evolved in a conductor by a current in a given time is proportional 
strictly to the square of the current, the ratio between W and C%t 
being experimentally found to be a constant in all metals. 

On consideration it will be noted that some of the methods used 
by physicists in the so-called determination of the ohm are based 
on the former definition, while others are based on the latter 
definition. 

There is a third possible definition of resistance based on the law 


E2 
R 
giving by implication * R, (3) 


or, the resistance of a conductor is measured by the ratio of the 

square of the voltage applied to it, to the heat generated in it in a 

iven time. I am not aware that this definition has been made the 
sis of any of the numerous determinations of the ohm. 

3. Now consider what will be the effect of attributing a negative 
sign to R in the expressions for the Jaws of Ohm and of Joule. 
In the former it has the effect of causing an electromotive force of 
+E to produce a current —C ; or the current will flow in a sense 
opposed to that of the electromotive force. Or, if а current C is 
forced in either sense through a negative resistance, instead of pro- 
ducing a fall of potential in that sense it will producea rise. In the 
case of the law of Joule the attribution of a negative sign to R results 


in the appearance of a negative sign to W ; that is to say, a negative 


* Paper read before the Physical Society, Friday, June 26th. 


resistance is one which, instead of being heated by the passage of 
a current, is cooled by it. In other words, instead of receivin; 
energy from the circuit and degrading it into heat, the conductor 
possessing negative resistance will abstract heat from the external 
system and impart energy to the circuit. s 

If we consider what is the effect of the maznitude of a negative 
resistance the logical issues are no less striking. Consider a con- 
ductor the resistance of which is at first positive and large. Let it 
be supposed to be continuously changed so as to become small, 
diminish to zero, then change sign and become negative, and 
gradually pass to a large negative value. If during such a series 
of operations a constant electromotive force is supposed to bb 
applied, the current will be at first small and positive, then larger, 
then infinitely great, and at the moment when it is infinitely great 
will change its sense and become an infinitely great negative current 
which will then subside gradually to a small negative current. If it 
is said that one may pass from positive to negative values without 
going through infinity, the logical difficulty recurs that, in order 
that the positive current should be reduced to zero and thence 
assume negatively increasing values, the resistance must be first 
increased to +o and then changed per saltum to a value of — œ, 
which is equally inadmissible, 

4. It іва familiar circumstance that any counter electromotive 
force in a circuit acts as a (positive) resistance in producing a drop 
of potential. This drop of potential, however, does not increase 
with the current, as is the case with the drop of potential due to 
а fixed resistance. Were an invariable current used, it would be 
impossible to discriminate by mere electric tests as to whether the 
cause of any observed drop of potential was due to the interposi- 
tion of a resistance, or to the interposition of a counter electro- 
motive force. In like manner, if a rise of potential is observed at 
any part of a circuit, it might be due either to an adjuvant electro- 
motive force or to a negative resistance, and no electrical tests in 
which an invariable current was used would enable the two to be 
discriminated. A (positive) resistance, in fact, acts like a counter- 
electromotive force that varies in direct proportion to the current ; 
in either case doubling the current would double the drop of 
potential at that part of the circuit. In like manner a negative 
resistance acts like an adjuvant electromotive force directly pro- 
portional to the current. Indeed, Maxwell's theory of the operation 
of electric conduction as a displacement which is continually giving 
n but à mode of saying that what we call resistance is made up 
of back electromotive forces proportional to the current ; the electric 
streases evoked by the current and proportional to it giving up their 
potential energy (which is proportional to stress and strain jointly, 
and therefore proportional to the square of the current) to be 
continuously converted into heat. 

It was remarked above that as between a constant (positive) 
resistance and a counter electromotive force of constant value, there 
could be no discrimination by electric tests if an invariable current 
was used ; though if the current was varied the difference between 
the drop of potential in the two cases would furnish a criterion. 
But as between & constant (positive) resistance and a counter 
electromotive force varying proportionally with the current this 
criterion fails; they are identical with respect to any current 
variable or invariable, unless the counter electromotive force is 
one that does not change its sense when the current is reversed. 


This is not saying that there are no other criteria than purely 
electric tests. If inspection were to reveal that at any part of [a 
circuit where a drop of potential occurs there was a machine with 
revolving armature, or some cells performing chemical functions, 
or simply a long thin wire, a judgment might at once be formed 
from experience as to the possible cause of the observed drop. 

5. One element toward a criterion in such cases is furnished by 
the consideration of the location of the drop of potential. Ina 
mere resistance the drop is distributed along its length, uniformly 
distributed if the resistance is also uniform. If the counter 
electromotive force were also uniformly distributed along the length 
of the part in which the drop is observed, the drop would be 
uniformly distributed. But while resistance in the usual case of 
wires is so uniformly distributed, in the usual cases of counter 
electromotive forces the distribution is otherwise. All chemical 
effects are non-distributive—they are always end-effects occurriug 
at electrode surfaces, and the drop of potential which they 
produce is always an abrupt drop (positive or negative) located 
at some definite section across the circuit. The electromotive 
forces due to magneto-electric induction are, on the other hand, 
though not uniformly, distributive. Thermo-electromotive 
forces, to which some attention will be presently devoted, are 
in some cases distinctly localised, in other cases distributive. 
Saving, however, in the case of magneto-electric induction, electro- 
motive forces are in general localised, while resistances are in 
general distributive. Hence a primá facie criterion as to whether 
a drop of potential is due to a counter electromotive force or toa 
resistance is (with the exception just named) afforded by the nature 
of the drop of potential as to whether it is localised, or whether it 
is distributive, 
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6. Wherever a current flows through a part of a circuit wherein 
there is a drop of potential, whether localised or distributive, there 
electric energy leaves the circuit, being transformed into some 
other form of energy, determined by the physical nature of the 
process operating at that part of the circuit. Similarly, wherever 
a current flows through a part of а circuit where there is a rise of 

tential, whether localised or distributive, there energy is coming 
into the circuit from some external source, chemical, mechanical, 
thermal, &c. A negative resistance, as shown in 83 above, is 
cooled by the passage of the current and actes as a source of energy. 

Suppose then a simple circuit made up of two parts, one a con- 
ductor having a certain positive resistance, the other having an 
equal negative resistance. The total resistance of the circuit being 
zero, the smallest electromotive force (such for example as a slight 
movement in the earth's field) would result in an indefinitely great 
current, warming one half and cooling the other half equally. If 
the two parts of the circuit were unequal, the negative resistance 
being the greater, when any current was set up it would absorb 
more energy in cooling the negative part than it would spend in 
warming the positive part. The difference would go to increase 
the current, which, therefore, would be unstable. The circum- 
stance that stability is only consistent with positive coefficients of 
resistance is pointed out indeed by Maxwell (“ Electricity and 
Magnetism," Art. 300). 

7. If a negative resistance is placed in series with positive resis- 
tances in a circuit, and a current is transmitted through the series, 
there will be, 3s we have seen, a fall of potential along the parts 
possessing positive resistance and a rise of potential along that 
possessing negative resistance, since it is impossible in & simple 
circuit that the current should flow in opposite senses in the different 
parts at the same time. If, however, a negative resistance is placed 
in parallel with positive resistances (Fig. 1), the respective currents 
which flow will be proportional to the resistances, and will in the 
negative resistance flow in a counter sense. The joint resistance 
will be the pri que of the algebraic sum of the reciprocals of the 
resistances, and will depend for its sign upon the sign of the 
algebraic sum. 


8. It was remarked in 8 4 that electric tests afford no criterion to 
discriminate between a constant resistance and a counter electro- 
motive force that is directly proportional to the current (that is, if 
the electromotive force is, like the eléctromotive forces of polari- 
sation, always counter, reversing when the current is reversed). 
Ав а corollary it follows that the criterion equally fails as between 
a counter electromotive force of constant value and a resistance 
that varies inversely as the current. Suppose a resistance, whether 
positive or negative, to vary inversely as the current. It may be 


written as + 6 where + а is the value it has for unit current. If 


the circuit also includes an ordinary invariable resistance, R, we 
may write :— 


_E =o, 
К+ © 
d 
whence E=CR +a, 
and finally, Е+а o. „ (4) 


In words, the resistance that is inversely proportional to the 
current is undistinguishable from an electromotive force. If it is 
a positive resistance it acts as a counter electromotive force, if a 
negative resistance it acts as an adjuvant electromotive force. 
No electric test affords the slightest criterion as between the two, 
unless indeed the electromotive force were one that persisted 
after the current had ceased. 


9. It is most instructive by the light of the foregoing principles 


to reconsider the phenomenon of thermo-electricity. 

First take the Peltier effects, which are localised at junctions. 
Suppose a piece of iron to be joined in between two pieces of 
copper in a circuit with junctions J, J, (Fig. 2); and that a 
current is sent from left to right, as indicated by the tailless 
arrows. Experimentally it is found that J,, where current flows 
from copper to iron, cools, while J,, where current passes from iron 
to copper, heats. Clearly there is energy being given out by the 
circuit at J,, and energy is being received by the circuit at JI. At 
J, there is a counter electromotive force located, at J, an adjuvant 
electromotive force ; and the amounts of heat respectively emitted 
and absorbed are measures of these two (Peltier) electromotive 


forces. But there is absolutely nothing in this to show that these 
are not resistances ; that at J, being a positive resistance inversely 
proportional to the current, that at J, a negative resistance 
also inversely proportional to the current. А presumption 
that they are not resistances is afforded by the circumstance that 
they are localised and not distributive. But all doubt is set at rest 
by the simple experiment of reversing the current. Were these 
really resistances, whether positive or negative, each would still 
operate the same way, irrespective of the sense of the current. But 
they do not do so ; J, nuw cools, while J, heats. They are, there- 
fore, each an electromotive force acting always in the sense from 
copper toward iron (provided always that the temperature is not 
raised above the neutral point). 

Next take the Thomson effects. Suppose an iron bar to be heated 
at a point B (Fig. 3), situated between two points, A and C, that 
are colder, and that a current is transmitted from A to C. It is 
experimentally found that the slope of temperature between A and 
B is raised, while the slope of temperature between B and C is 
lowered. ln other words, the region between A and В is being 
warmed, while that between B and C is being cooled by the 
current. It is as if the piece A B possessed a positive resistance, 
while the piece B C possessed a negative resistance ; and the 
distributive nature of the effect suggests prima facie that these are 
resistances, not electromotive forces. But again reversing the 
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current reveals the fact that the effects also reverse. The actions 
must, therefore, in spite of their distribution, be recognised as due 
to electromotive forces acting always from hot iron toward cold iron. 

10. Turning now to the observations on the arc of Messrs. 
Frith and Rodgers, it appears that they have found something 
which acts as a negative resistance, and which, as their own 
tabular data show, is approximately proportional inversely to 
the current. Unless there is some other test available, their 
measurements afford no criterion whatever as to whether that which 
they have observed is what they suppose it to be, or whether it is 
simply an adjuvant electromotive force. Unfortunately in this case 
it is experimentally, eee to reverse the current to see if the 
effect reverses sign. oreover, their experiments give no clue as 
to whether the effect is localised at one point or is distributed along 
the arc. | 

A closer examination of their Paper and of its appendix show 
that they have defined resistance neither according to the law of 
Ohm nor according to the law of Joule, but in a new way of their 
own, as the ratio of the increment of V (the potential difference 
across the arc) to the increment which is given to C. Whether it is 
legitimate to define dV/d C as the resistance of the arc or of anything 
else depends upon the question whether R is itself directly or 
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indirectly dependent on C. If it is independent, their definition 
is identical with that resulting from Ohm's law. If it is not inde- 
pendent, then the quantity d V/d C is not the resistance as hitherto 
defined but means something else. Now their own results show 
that what they have meas is not independent of the current. 
The case may be considered as follows :—Suppose part of the 
resistance of a circuit to be dependent on the current. Then if C 
is altered so as to become C +d C, the result will be that R becomes 
R d R; and at the same time, as a result, V will become V +d V. 
Now by Ohm's law, initially, 


R (4) 
and V+dV=(C+dC)(R+dR) 
=CR+RdC0+OdR+dCdR. . (5) . 


Subtracting (4) from (5) and neglecting the small quantity of the 
second order, we have 
d V=RdC+OdR, 


dV 
16 R+C : 
Now Messrs. Frith and Rodgers find that, after discounting the 
known fixed resistance from the observed values of d V/ d C, the 
remainder is a negative quantity approximately inversely propor- 
tional to C. Hence we may write 
d V 


dc dC It. 


d R a 
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whence — = ~aC-?, 


whence finally R=% +constant ; 

that is to say, all that their observations prove is that that part of 
the resistance which is not constant is a positive resistance that 
varies inversely as the current. Because it varies inversely as the 


current, the term SE will be negative, and so will be the quantity 


co, which is what they have tabulated as a negative resistance. 


That the resistance of the arc itself should vary inversely as the 
current is most natural. It may be regarded as a column of vapour, 
the cross-section of which is proportional to the current, and there- 
fore increasing in its canductance in direct proportion with the 
current. There is no need even to suppose any (distributive) 
adjuvant electromotive force, wbich would be the other alternative 
to the suggestion they have made. 
DISCUSSION. 


Mr. SWINBURNE asked if the numbers on which Messrs, Frith and 
Rodgers based their arguments were obtained by taking successive read- 
ings of a voltmeter. 

Prof. AYRTON said that what they maintained was, that if the arc 
acts as if it had a back electromotive force and a resistance, then the resist- 
ance 18 а negative quantity. In ordinary cases we do not know what 
really constitutes a resistance, but simply say that а circuit in which elec- 
trical energy is being dissipated at a rate proportional to the square of the 
current has resistance. If the loes is proportional to the first power of 
the current, then we say there exists a back electromotive force. Is it 
impossible to imagine a circuit in which a loss of electrical energy occurs 
proportional to the current, and a return of energy to the circuit propor- 
tional to C?? If in a curve showing the relation between V and C you 
draw 8 tangent at any point, it is not the tangent of the inclination of this 
tangent which Messers. Frith and Rodgers have called the resistance; it is 


another quantity, which they call the electrical M . In conclusion, the 


author seems to have based his Paper on three misconceptions :—1. That 
it had been claimed that a negative resistance could exist alone, 2. That 
the curves given by Messrs. Frith and Rodgers showed that the ordinates 
were inversely proportional to the current. 3. That what was measured 


was the geometrical TY 
d C 


Mr. FRITH said that in a Paper by Mr. Rodgers and himself they had 
defined the resistance of the arc as the ratio 5, where by 17 they meant, 
( 


not what was ordinarily understood by this expression, but the value of 
the ratio obtained by superposing an alternating current on a direct 
current arc, In order to show that, in cases analogous with that of the 


arc, but in which the true resistance can be verified, the electrical 10 
obtained by superimposing an alternating current gives correct results for 
the resistance, some experiments have n carried out. In one case a 
glow lamp was placed in series with some 50-ampere secondary cells and a 
current sent through against the electromotive force of the cells, The 


value obtained for the electrical 1: agrees very well with the value of the 


resistance obtained by dividing the potential difference between the ter- 
minals of the lamp by the current. At very low frequencies for the super- 
imposed alternating current it is evident that the electrical oscillations 
would travel along the steady valve curve ; aud this is clearly the meaning 
of the critical frequency observed with cored carbons, namely, that under 
the critical frequency the superimposed alternating current travels on 
the steady valve curve,and over that frequency along the line, joining 
the point on the curve and the instantaneous origin. 

Mr. FRITH exhibited a mechanical model of the arc which he has 
devised. This model consists of two rods of carbon dipping in two mercury 
cups, which are traversed by the current. The current also passes through 
а solenoid which attracts an iron core attached to the carbon rods and 
draws them down into the mercury, thus reducing the resistance of the 
instrument. Hence it can be arranged so that the potential difference 
between the terminals decreases as the current increases. With this 
model it is found that, for superimposed oscillatory currents of such a 
frequency tbat the moving parta are not able to follow the changes in the 
current, the oscillations of the current and of potential difference are in 


s dV І 
phase, and the electrical —— gives the resistance o 
various currents. d C á Аа 

Mr. TREMLETT CARTER asked the author how on his vapour column 
е he explained the difference in the behaviour of solid and cored 
carbons. 

Mr. ENWRIGHT asked why it was abeurd to suppose that a negative 
Puis ooa could exist. Prof. Ayrton and Mr. Frith had made in their 
nitions certain restrictions. It ought, however, not to be necessary 
make any such restrictione, s в 5 

Mr. BLAKESLEY asked if since the title of the Paper by Messrs. Frith 
and Rodgers was entitled the “ True Resistance of the Arc,” it was to be 
inferred, as the results given were negative, that a negative ohmic resix- 
tance existed in the arc, Prof. Thomlxon'n Paper appeared to him (Mr. 
Blakesley) to be rather a mathematical than & physical Paper. 

Prof. RÜCKER said that the discussion showed that considerable con- 
fusion existed, and that the introduction of the term “ negative resistance " 


only tended to fog matters. It was entirely wrong to argue that because 
you have & 5 a positive value, therefore a negative value must 
also be possible. an example take the case of mass. If you define as 
& positive mass that which is attracted to the earth, and then found that 
cork when immersed in water was repelled from the earth, would you 
therefore say that cork had a negative mass! Is not negative resistance 
a term for which some equivalent could be found which would not lead to 
confusion ? 

Prof. THOMPSON, in his reply, said that he did not dispute the accu- 
racy of the results obtained by Messrs. Frith and Rodgers, but it was the 
interpretation which they had given of their results to which he objected. 
Mr. Frith now makes a new reservation, namely, that the results depend 
on the particular way in which the increment of C and the decrement of V 
аге made He supposes that if the experiment is made in a particular 
way а new slope is obtained which is proportional to what we call the true 


resistance, and hence gets a new definition of the quantity AA He (the 


speaker) endorsed all Prof. Ayrton had said as to the interest of the model 
exhibited. The question is, is there anything in the arc which acts as a 
source of en to the circuit, either as a negative resistance or as an 
adjuvant electromotive force? Mr. Frith’s experiments do not give us 
any hint as to the point where the negative resistance occurs, and the 
absence of any such energy-giving portion of the arc is rendered probable 
by the fact that the arc iteelf is hotter than the crater. In reply to Mr. 
Carter the anomalies which occur with cored carbons are so great as to 
prevent any argument being based on their behaviour. 

The CHAIRMAN (Captain Abney) said that the mere fact that the 


quantity M had been defined in two distinct ways showed that the defini- 


tions would have to be modified in some way. 


PROPOSED ELECTRIC TRACTION SCHEME FOR 
BERLIN. 


Dr. M. Kallmann, municipal electrical engineer of the German 
capital, read a Paper before the Elektrotechnischer Verein of 
Berlin, a few weeks ago, on The Organisation of Street Traffic 
and the Technical Requirements of Electric Tramways in Berlin." 
He first drew up a picture of the rapid development of the strect 
traffic of Berlin in the last 20 years, and stated that in the relatively 
small area of about 23 square miles, or about five times smaller 
than that of London, Berlin with about 12 millions of inhabitants, 
has at present over 310 miles of horse and steam tramlines. These 
are worked by ten different companies. The concession of the 
largest expires in 1911. All the undertakings are considering at 

resent the adoption of electric traction, and as there are about 
$3 000,000 car kilometres (20,460,000 car miles) run annually on 
the existing horse lines, it would take 17,000,000 kilowatt hours to 
operate the same electrically. The number of persons carried 
per car kilometre is five. Dr. Kallmann then dealt with 
the different systems of electric traction, and he comes to 
the conclusion that practically 90 per cent. of the lines can 
be arranged on the overhead system, leaving the remainder 
to be tackled by some other method. On the latter lines there 
could be employed either a conduit system or locomotives working 
with accumulators, or a mixed system as used in Hanover. As 
regards costs, Dr. Kallmann thinks electric traction would reduce 
the working expenses from 2 2d. to 1`44. per car kilometre. The 
cost cf converting the lines would be about £1,175,000. If the 
supply of current were carried out from one large generating 
station under the control of the municipality, the cost of energy 
would not exceed 1:2d. per kilowatt hour. As explained in a 
former Paper, the municipality might undertake the laying of all 
the necessary mains and feeders. The undertakers, being thus 
relieved of the erection of generating stations and cable networks, 
would be able to quicken the conversion of their lines. The oost 
of the power stations of a total capacity of 10,000 H. ., which 
would be required for the working of all the existing horse lines, 
is estimated by Dr. Kallmann at £300,000, and the cost of the 
necessary cables at £175,000. With a consumption of about 
500 watt hours per car kilometre, and a tariff of 1:1d. per kilo- 
watt hour, the cost of energy per car kilometre would be 0:54. 

A good idea of the working of a central station for light and power 
is given by the Hamburg station. According tothe returns for 1895 
the total number of units generated amounted to 53 millions, of 
which about 4 millions, or about 75 per cent., were used for 
traction. The total cost per unit generated was 0:84d., but it is 
expected that with the erection of 1,000 н Р. engines this figure 
will be reduced to 0°7d. or 0°65d. With a consumption of over 20 
million kilowatt hours for all the Berlin tramways the total annual 
expenses would be from £90,000 to £100,000, which the tramway 
companies would have to pay to the electricity works. 

Dr. Kallmann all through his Paper advocates the centralisation 
of electric supply stations and their municipal ownership, and 
believes this to be а great advantage to electric tramway com- 
panies, 
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A ONE-VOLT STANDARD CELL. 
BY W. HIBBERT. 


For the last two years, the writer has been trying, with the 
help of one of his assistants, Mr. Sewell, to perfect a 1-volt 
cell as a standard potential difference. The original stimulus 
in that direction was partly sentimental, arising from the 
frequency with which students asked why the nominal 
standard volt was not actually on sale, in the same way as 
the standard ohms. Other reasons, however, were not want- 
ing, and I determined to test the merits of a cell which was 
first designed by Helmholtz for other purposes. It may be 
well to say at once that all our experience has been of a 
favourable character. We have had to consider carefully 
some points which only arise when it is proposed to transport 
the cells by ordinary carriage, or to fit them for the somewhat 
rougher experiences of the school and workshop; but in no 
way has it appeared that the cell was inherently weak or 
untrustworthy. Some account has already been given of the 
behaviour of nine of these cells, which we had submitted to 
Mr. Fisher (see The Electrician, March 18th, p. 648). | 

The general construction of the cell is easily explained. It 
is in most respects like the Latimer Clark cell now used, 
with the substitution of chlorides for sulphates. Thus, the 
active metals are zinc and mercury, the liquid is a solution of 


chloride of zinc, and the paste is made with mercurous | 


chloride. A diaphragm is required, and the details of this are 
of some importance. 


Volts, 


I 


C 
F 


Minutes. 


Mr. Fisher found that the agreement of the cells was 
‘ remarkably close, their temperature coefficient negligible, 
their recovery to full value after charge and discharge accom- 
plished in very much less time than that taken by the Clark 
standard." | gels | 

The voltage of the cell depends chiefly on the proportion of 
zine chloride that the liquid contains. The density required 
for 1 volt, isalways near 1:880, but impurities are of consider- 
able importance. There are two points of interest here. To 
begin with the liquid is not so easy to prepare. Zinc chloride 
is not a crystallisable salt like the zinc sulphate used in the 
Latimer Clark cell. Purification must, therefore, be sought 
by more elaborate procedure than recrystallisation. Again, the 
density given has to be arrived at by careful adjustment, instead 
of the easily defined“ saturation " value of the sulphate. Out 
of this arises the advantage that the liquid cannot crystallise. 
Consequently, the internal resistance, which is lower than 
that of the Latimer Clark cell, remains constant. Again, it 
is impossible for local differences of density to arise by virtue 
of crystallisation or solution. These points explain how it is 
that the new cell may claim to be better than the Latimer 
Clark. But another advantage is that the temperature 
coefficient is less than 0:0002 volt per 1°C. "This means such 
a small variation for ordinary temperature changes that it can 
be neglected. A thermometer is unnecessary, even though 
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there is a certain lag of voltage behind temperature. But 
even the slight changes which occur can be met, if 
desired, by adjusting one of two or three cells to give 
1 volt at a temperature of 10deg. (say) the other at 
20deg. All the ordinary winter and summer temperatures 
may then be covered by one or other of the cells without fear 
that any appreciable error will influence the result. Itis to 
be noted that these peculiarities will enable the user to employ 
the standard cell without any misgiving as to the effect of 
temporary and local variations in temperature. E 

We have tested our cells at temperatures as high as 35deg., 
& week's work under these conditions producing no detectable 
changes. | 

We have notes of cells running over the best part of two 
years, showing a constancy ав good as can be wished, so that 
there seems every ground for confidence that the cell may take 
a lasting position, and claim to be an improvement on the 
Latimer C ark. | 

In conclusion, it may be worth while to give the following 
' recovery " curve. The cell was short-circuited for one 
minute, and the voltage then determined at short intervals. 
It will be seen that the recovery is practically complete in four 
minutes. This curve may be compared with those for Latimer 
Clark’s cells, given by Mr. Fisher (The Electrician, March 18, 
1896). 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society on June 26, 1896, 
Captain Abney, President, in the Chair, Dr. Е. BEpELL read a 


Paper on 
“ Admittance and Impedence.” 
The Author discusses the application of the method of ‘‘ vector 


diagrams to the solution of questions connected with alternating 


currents. He shows how, by a consideration of the loci of the 
different lines on such a diagram many problems which require for 
an analytical solution à lengthy investigation, may be simply and 
expeditiously solved. | 
Mr. BLAKESLEY asked the author what was his test of resonance ! 
Was it that the primary current and E.M.F. were exactly in the same or 
in opposite phase ? The term “ resonance" was an acoustical one, and he did 
not see why it should be applied to one particular case in the electrical 
roblem. | 
: Mr. INWARDS asked what degree of accuracy theauthor had obtained ? 
. The AUTHOR, in reply, said that if the applied E.M.F. and the current 
were brought into phase by means of a condenser in the secondary, then 
he called that a case of resonance. The agreement between the experi- 
mental and theoretical results was generally within from 1 to 3 per cent. 


Prof. S. P. Тномрвох read a Paper on 
Те Properties of a Body having a Negative Resistance." 
This Paper is printed in full, together with an abstract of the 


| discussion, in another part of our issue this week. 


Electric Traction in Rome.—The Municipality of Rome has 
approved a measure compelling the Roman Tramways Company 
to entirely abolish horse traction and to substitute electric 
traction on its entire network, urban and suburban; the 
transformation to be completed within four years. The over- 
head trolley system will be adopted on most lines, with the 
Siemens underground conduit in the principal thoroughfares. 
Tbe work will be entrusted partly to the General Electric 
Company of America and partly to Messrs. Siemens and Halske, 
of Berlin. The work is in active progress. The motive power 
will, it is expected, be derived from the Tivoli-Rome transmis- 
sion, additiona] power being transmitted by polyphase currents. 
We learn in this connection that Messrs. Siemens and Halske 
have for som time past been making, and successfully using, 
shunt- wound motors for electric traction purposes at Halle, and 
these will-probably be used in Rome. In the new motors the 
field is so ma-sive and the magnetism is so strongly retained 
after interruption of the exciting circuit, as to entirely do 
away with any evil consequences resulting from momentary 
interruption of the current. The cost of the shunt wound 
mo'ora ja, however, some 15 or 20 per cent. greater than that 
of the usual series-wound ones. 
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AMERICAN NOTES. 


(FROM OUR OWN OORRESPONDENT.) 


New Yon, June 19, 1896. ` 


Chicago Electric Elevated Railway.—The Lake Street 
Elevated Railway, the second iu this country operated exclu- 
sively by electricity, was opened in Chicago on June 14. This 
line was formerly operated by steam power. It runs west from 
the vicinity of the Masonic Temple, about six and a-half miles. 
The current is conveyed along the line by a third rail just 
outside of the guard timbers. This rail is supported by pillar 
insulators set every six feet, and is protected by two planks 
set on edge. This arrangement is made to prevent accident 
from carelessness. Each train is propelled by a motor car 
which hauls two or three ordinary coaches as trailers. The 
motorman’s cab is at the front right-hand corner of each motor 
car, and contains the controller and automatic circuit-breaker, 
the air brake levers and an electrically-driven pump for the 
compressed air, which pump starts automatically when the 
pressure in the tanks runs down. From all reports the system 
is working satisfactorily, 


Obituary.—Mr. Harrison J. Smitb, superintendent of the 
operating department of the Edison Electric Illuminating Com- 
pany of this city, on June 14th met with an accident at his 
home, in a suburb of New York, which resulted in his death on 
June 16th. Mr. Smith was in his barn and stepped on a plank 
which was insecurely fastened. Не fell to the floor, a distance 
of 15ft., and sustained a fracture of the skull and internal 
injuries, Mr. Smith was well known among the electric light 
people of the country, and had a great number of friends, who 
were deeply shocked at the news of the accident and his subse- 
quent deatb. Mr. Smith was president of the National Elec- 
trical Exposition Company, under whose auspices the recent 
‘electrical exposition was held in New York City. 


The Kelvin Jubilee.— In connection with tbe celebration of 
ihe 50th anniversary of Lord Kelvin's professorship at the 
Glasgow University, the Commercial Cable Company, through 
its president, Mr. John W. Mackay, extended a special invita- 
tion to several prominent electrical people and to the electrical 
press, to meet in its offices in this city on Monday afternoon 
last, to attend the pleasant ceremony of changing greetings 
with Lord Kelvin over a special cable circuit arranged for the 
purpose. Among those who were present were Mr. Nikola 
Tesla, Mr. Frank Sprague, Dr. Charles E. Emery, Mr. George 
A. Hamilton, Mestre. John and H. Bottomley, and the repre- 
sentatives of several electrical papers. Various messages of a 
congratulatory nature were sent to Lord Kelvin, and replies to 
the same were received. 


The American Bell Telephone Company.— Notwithstanding 
the apparently great opposition to the American Bell Telephone 
Company, the power of that wealthy concern to make money 
does not seem to be at all affected.. The Company has just 
declared a regular quarterly dividend of 3 per cent. and an 
extra dividend of 14 per cent. The last extra dividend declared 
was 1} per cent, on December 11, 1895. During the year 
1895 a 12 per cent. dividend was declared regularly, and 3 per 
cent. extra. The stockholders of the Company have subscribed 
for 17,230 sbares of the new issue, leaving but 4,270 to be 
sold by auction. | 


An Abandonment of the Love Conduit System. It is 
reported that the Third Avenue Railroad Company, which has 
been operating an experimental line on the Love underground 
conduit system, in the upper part of the city, will extend the 
lines four miles farther out, but wifl equip it with an overhead 
trolley system and abandon the underground. The Company 
gives as a reason for this step that it had to pay so much for 
its franchise that it would rather put up an overhead system, 
which is much cheaper, than go to the expense of building the 
underground conduit. Besides, it would take about two years 
to finish the work on the latter system, while the overhead lines 
can be constructed within two months. While the present 
underground system seems to be working satisfactorily it does 
not offer sufficient advantages to warrant its extension. - 


CORRESPONDENCE. 


THE RESISTANCE OF THE ABC. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As the lateness of the hour required the meeting of 
the Physical Society on Friday last to be adjourned with the 
conclusion of Prof. S. P. Thompson’s remarks, there was no 
opportunity.of pointing out that his last argument against $he 
arc behaving as if it possessed a back E. M. F. and a negative 
resistance was as inconclusive as the other arguments con- 
tained in his Paper. This last argument of his was that a 
negative resistance in the arc would require .the arc to be 
cooler than the carbons, whereas it was known that the are 
was hotter than the crater itself. | 

After the work of Capt. Abney I was not aware that any- 
one could hold the view that generally the arc itself was 
hotter than the crater; but as there may be others, who, 
like Dr. Thompson, are not clear on this point, it may be 
worth while to describe a result which Mrs. Ayrton mentioned 
to me and others at the close of the meeting, and which 
entirely disproves the generality of the view put forward by 
Dr. Thompson. On using & very thin exploring carbon 
to ascertain the distribution of potential in an unconfined 
arc she finds, as the result of daily experience, that, whereas 
the end of this exploring carbon is quite rigid and springy 
when in the arc not close to the positive carbon, it softens 
so much as to bend when touched against the crater of the 
positive carbon. 

It is true that Prof. Moissan finds that the temperature of 
the arc increases with the current (Comptes Rendus, p. 777, 
Vol. CXIX., 1894), and that Prof. Violle, expressing agreement 
with that conclusion, adds that he considers the temperature 
of the arc is generally higher than that of the positive carbon, 
and that it increases with the electrical energy expended 
(Comptes Rendus, p. 949, Vol. CXIX., 1894). But these two 
experimenters expressly state that their results were obtained 
with arcs enclosed in an electric furnace having a small volume. 
Consequently they are not applicable to an unconfined arc such 
as that employed by Messrs. Frith and Rodgers, of which the 
cross section can expand ad libitum. 

Further, even if it were a fact that the gaseous portion of 
an arc were hotter than the carbons, no information could be 
deduced therefrom as to the character of the resistance of the 
complete are, i.e., the resistance (exclusive of back E.M.F.) 
between a point on the positive carbon and a point on the 
negative. 

But, what is even more interesting, Mrs. Ayrton reminded me 
that her very first piece of work on the are consisted in her predict- 
ing, and experimentally proving, that what Mr. Frith has called 


the “ geometrical “— must, in the case of an arc formed 


dA 
between cored carbons, differ in sign from the electrical 
» ( 

And, on looking up the first letter, dated July 15, 1898, 
which I received from her on my arrival at Chicago, I find 
that this was unquestionably tho case, and that nothing but 
my own want of appreciation of the importance of that letter 
has delayed the more general understanding of the point until 
the present time. - | | 

Before quoting from this letter I may mention, for the 
benefit of those who were not at the last meeting of the 


Physical Society, that by the “geometrical a " Mr. Frith 


means the ordinary differential coefficient of the function 
which gives the steady value of V. (the P.D. between the 
carbons) in terms of A (the current flowing); whereas by the 


* electrical 3 " ha means the ratio which exists between a 
- t 


small alternating P.D., and the small alternating current so 
produced when such a small alternating P.D. is impressed on 
an ordinary direct-current arc. | 

At the time of my departure for America in June, 1898, the 
students were engaged in completing the oxperiments on the 
effect produced by suddenly changing the current that had 


Е 
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been steadily flowing for some time through an arc of fixed 
length maintained. between a cored positive and a solid 
negative carbon. The account of these experiments was 
subsequently given in 7'Àe Electrician for February 15th and 
March 1, 1895, the three sets of curves in Figs. 24 and 25 of 
The Electrician for March 1st, for a cored positive and a solid 
negative carbon, having been plotted before Mrs. Ayrton com- 
menced her work on the arc at the end of June, 1898, while 
those for both carbons solid, in Fig. 24, were obtained at a 
later date. Mrs. Ayrton’s letter, from which the following is 
an extract, had reference therefore to experiments with a cored 
positive and a solid negative carbon. 


„This is my theory of the sudden drop in volts in the time curves when 
a bigger current is put on, and their gradual rise to a steady potential. 

“When the extra current, say 16 amperes, is put ор, at the first moment 
the conducting medium in the arc is only that which conveyed the original 
current, say, 10 amperes, and has, therefore, too great a resistance for the 
. new current. This great resistance causes a small first rise of potential, 

and a great heating of the positive carbon. Then the carbon there volatilises 
more abundantly in consequence of this great heating, particles of carbon 
are melted off and fall on to the negative carbon, creating a greatcr flow of 
conducting medium than that nec to conduct 16 amperes. This flow 
after a time falls to its normal value, and then the P.D. becomes normal. 
The proofs that this theory is approximately correct are that the first small 
risc in potential, which I predicted from it, has been proved to take place 
every time the current is suddenly changed from a lower to а higher value. 
It has never been put down on the curves, because no one noticed it till I 
pointed out it ought to take place, since when we have all noticed it every 
time. 

“ Тһе second proof is that when the current is increased the negative 
carbon grows suddenly bright and grows (in size) for a short time, and 
then it gradually loses its brightness and decreases (in size) again.“ 


In other words, theoretical reasons led Mrs. Ayrton to the 
following result, which she confirmed experimentally, three 


50 
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years ago, Viz., that if a current of a certain value is kept for 
some time steadily flowing through an arc of fixed length 
‘maintained between a cored positive and a solid negative 
carbon, and then this current is suddenly increased and 
maintained at a higher value, the P.D. instantly rises along 
some such line as ab, then falls very quickly along the 
line be, and finally creeps slowly along the curved line c d e to 
the new steady value which accompanies the larger value of 
the current. And Mrs. Ayrton explained that the first instan- 
taneous rise ab, which is not shown in any of the curves in 
Figs. 24 and 25 of The Electrician for March 1, 1895, but 
which is in reality the variation of P.D. that Messrs. Frith 
and Rodgers have been dealing with, occurs when “ the con- 
ducting medium in the are is only that which conveyed the 
original current "—that is, occurs without any change being 
produced in the cross-section of the arc, and, therefore, may be 
used in measuring its resistance. | 

That the “electrica ~ s 

| d 
nitude but also in sign from the differential coefficient of the 
steady value curve is not surprising, seeing that the latter, 


which is the only e considered by Prof. S. P. Thompson 


should differ not merely in mag- 


in his Paper road at the last meeting of the Physical Society, 
has no more to do with the experiments of Messrs. Frith and 
Rodgers than has the differential coefficient of the function of 


| must be cooler than the carbons. 


Carbons, 13mm. cored ;. 


the time which gives the position of a motor car in the ring at 


the Imperial Institute with the yelocity with which the rider 
would rise if the cylinder burst, But I must confess that I 
have felt surprise that the curves in Figs. 24 and 25, page 
544 of The Electrician for March 1, 1895, which purport to 
represent the “change of P.D. with sudden. change of 
current" contained no indication of a first rise of Р.Р. on 
increasing the current flowing through an are produced with a 
cored positive carbon. Mr. Frith recently suggested to me that 
the experiments made by Mr. Rodgers and himself indicated 
that such a first rise in P.D. probably did occur, and that 
possibly the extreme shortness of its duration was the reason 
why it had eluded detection in the experiments of 1898. He 
was, therefore, actually making arrangements to test for it, 
neither he nor I realising before to-day that the existence of 
this first sudden rise was both predicted and experimentally 
proved by Mrs. Ayrton three years ago.—Yours, &o., 

W. E. Ayrron. . 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Prof. Ayrton’s letter, of which by the courtesy of the 
Editor I have been favoured with a copy, raises several points 
for brief reply. | | 

1. I have nothing but admiration for the exceedingly inte- 
resting experiments of Messrs. Frith and Rodgers, and not 
less for. those of Mrs. Ayrton. The only dispute that can arise 
is concerning the interpretation of results. 4 

2. Prof. Ayrton misses the point that І raised last іп 
speaking in reply at the Physical Society. I remarked that 
as yet there was no evidence as to the location of the negative 
dV/dA, but that, assuming that it was distributed along the 
arc, then on the interpretation that a negative dV/dA meant 
an absorption of energy it would follow that the arc itself 
I did not go on to say that 
«it was known that the arc was hotter than the crater itself." І 
was aware that Violle had held this view on the strength of some 
experiments on a zinc are; but I had other reasons for think- 
ing, particularly in the case. of cored carbons, that the aro is 
cooler than the crater. I therefore threw out the suggestion, 
not as an argument to score a point in debate, but as a 
clue to the discovery of the truth, regardless whether it should 


| tell on the one side or the other in the mere controversy. But 


Prof. Ayrton must remember, if he relies on the are tem- 
perature to prove the case he champions, that he has got to 
account. for opposite results in the case of cored and of 
uncored carbons; and that if he is right, cored carbons should 
produce the hotter ares. 

8. Have I misunderstood Mr. Frith or Prof. Ayrton? In 


‚Мт. Frith’s experiments, was not the current the independent 


variable? I was under the impression that in his experiments 
he was operating on the continuous current of an ordinary arc, 
causing small alternating changes in its value, and then 
observing the resulting small alternating change of voltage ; 
but now Prof. Ayrton says “а small alternating P.D. is 
impressed " on the ordinary continuous-current arc, and that 
Mr. Frith has been measuring “ the small alternating current 
80 produced," It may not be of great importance, but it is of 
some, to know which was cause and which was effect. Is it 
not a fact that in Mr. Frith’s experiments dÀ is the cause and 
dV the effect ? 
4. How it happens that one of the two dV/dA’s can be 
electrical and the other not, is not very clear, when both 
dV's are differences of voltage and both dA’s differences of 
current. It is quite certain that Mr. Frith’s experiments 
were not made by going from one steady value to another, but 
by performing small cyclic operations. The surprising thing 
would have been if the cyclic operation had not given a 
different result from the transition from one steady value to 
another. It is known and admitted all round that the values 
of dV/dA for a transition from one steady value of A to 
another do not measure the true resistance. But the fact 
that the values of the cyclic dV/dA differ from those of the 
dV/dA for transition does not prove that this cyclic dV/dA 
is & measure of the true resistance. In fact, down to the 
present time no proof has been put forward that in an aro 
the cyclic dV/dA is a measure of the true resistance. On 
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the contrary, the circumstance that in some ares the cyclic 
dV/dA has negative values is prima facie evidence to every 
physicist that what it is measuring is not the resistance.— 
Yours, &c., SiLvaNus P. Тномрзом. 
In view of Mrs. Ayrton's discovery, and the obvious 
ambiguity in speaking of an ‘electrical dV/dA” and a 
% geometrical dV/dA, we would suggest that the terms 
"unstable dV/dA” and stable dV/dA" be employed res- 
pectively for the two sets of conditions.—En. E.] 


LEGAL INTELLIGENCE. 


en d 


Medhurst v. Кућр. 


In the Queen's Bench Division, yesterday (Thursday), this case came 
before Mr. Justice Kennedy and a special jury. It was brought by Mr. F. 
H. Medhurst to recover from the defendant, J. B. Kyffin, a draper and 
clothier, of Hackney-road, London, N., damages for alleged slander. The 
defendant denied tbat he spoke and published the words complained of, 
and, alternatively, that if he did speak them, they were privileged and 
spoken without malice. | 

Sir EDWARD CLARKE, Q.C., for the plaintiff, said that the plaintiff 
was & consulting electrical engineer and a member of the Institution of 
Electrical Engineers, holding several public appointments. In the early 
part of July, 1895, the plaintiff was invited to become consulting electrical 
engineer to the Vestry of Hackney (London), as the Vestry had deter- 
mined to adopt electric lighting. A committee had been formed, con- 
sisting of 12 members of the Vestry, the Chairman of which was a 
Mr. Sheehan. Amongst the members of the Committee was the defendant 
and a Mr. George Raper, who would be called as a witness. The 
‘constitution of that Committee seemed to have annoyed the defendant. 
On July 17th the plaintiff received a letter from the clerk to the Vestry, 
acting under the instructions of the Electric Lighting Committee, asking 
him to attend the various places the Committee desired to visit in order to 
test and examine the different systems of electric lighting. Оп August 
8, 1895, the Committee went to Portsmouth, the defendant being accom- 
panied by his son, a young man 17 or 18 years of age, who was desirous of 
becoming an electrical engineer. While they were at Portsmouth the 
defendant’s son spoke to the plaintiff on the subject, and the plaintiff told 
him to call and see him at his office. Next day the young man called 
and asked the plaintiff to take him into his office. This, however, the 
plaintiff refused to do, telling him that he thought it very likely his motives 
for doing such a thing would be misinterpreted. This seemed to havefannoyed 
the defendant, and on August 21st he, in a conversation with Mr. Raper 
said, “ Mr. Raper, I say, have you heard the scandals which are going 
about in reference to the Electric Lighting Committee. I heard Med- 
hurst has given Sheehan a £50 note." This was (said the learned counsel) 
а very serious accusation against Mr. Medhurst, as well as against the 
Chairman of the Committee, and Mr. Raper thought it his duty to see the 
plaintiff on the subject, and on August 23rd he, accompanied by a friend 
named Shandor, went and saw the defendant and had a conversation with 
him. Mr. Kyffin admitted at that interview that he did tell Raper about 
the rumours as to the plaintiff bribing the Chairman with £50. He also 
went on to say that during the visit of the Committee to Portsmouth 
Alderman Ellis called his son aside and warned him against the plaintiff. 
He said that Ellis told his son that he (the defendant) ought to be careful 
about the plaintiff being entrusted with the installation scheme, and that 
he had heard some damaging things about the plaintiff. At that meeting 
the defendant was asked who was answerable for the statement as to the 
bribe, but the defendant declined to вау. The matter was then reported 
to the plaintiff and to Mr. Sheehan, and on August 24th the plaintiff, 
Mr. Shandor and Mr. Sheehan had an interview with the defendant, and 
then the defendant promised to get the person who was answerable for the 
statement to repeat it before Mr. Raper. During conversation Mr. Raper 
asked the defendant whether it was a Mr. Preasland who had made 
the statement. Mr. Pressland was an electrical engineer, who was 
endeavouring to be appointed as consulting electrical engineer to the 
Vestry. Mr. Куп then denied that it was Pressland who made the 
statement, but on another occasion he said it was Pressland, although he 
did not give the name in writing. On the 13th of September, after Mr. 
Medhurst and Mr. Sheehan had denied that there was any truth in the 
rumours, the defendant said to Mr. Raper : * You know Medhurat will never 
be electrical engineer for Hackney. Neither will Sheehan be Chairman. 
This will be an Old Bailey case, after which it will be public property.” 

On September 12th the plaintiff instructed his solicitors to write to the 
defendant, and on September 16th he (the plaintiff) received the following 
letter from the defendant : —“ Sir: Mr. Pressland called on Wednesday as 
arranged, and I was prepared to have done what I could to have helped 
you in this matter; but as you have thought fit to threaten me before 
giving the information I promised to do, I must now leave you to do your 
worst and I will do my best." 

On September 17th a special meeting of the Committee took place, it 
being called at the request of the plaintiff, who was present, the defendant 
and the other members of the Committee being also present. The defen. 
dant then declined to give the name of his informant, but he asked 
permission to second a resolution expressing unabated confidence in 
Mr. Sheehan, Thie, Sir Edward Clarke said, was a very peculiar thing for 
the defendant to do, because, if Mr. Sheehan did not receive the £50 note, 
Mr. Medhurtzt was entitled to receive atonement for what took place. 


Continuing, the learned counsel said tbat on September 25th the defen- 
dant wrote in answer to a letter written to him on August 23rd: by the 
plaintiff's solicitors, the following letter: “I аш in receipt of. 
yours of the 23rd inst. The whole question was submitted to a 
committee of the Hackney Vestry, and their decision taken thereon, Mr. 
Medhurst and myself both being present. The incident, as far as L am 
concerned, is closed." That, said the learned counsel, was untrue, as the 
opinion of the Committee was not taken thereon. A résolution was passed 
that the Committee should take no action in the matter while the contro- 
versy was pending between the plaintiff and the defendamt. The plaintiff 
made his report on the electrical supply question on November 2/, 1895. 
It was accepted by the Committee and passed by the general body of the 
Veatry, but it had since been referred back to the Committee, of which the 
defendant was а member, and from the time it was referred back until 
now the consideration of it was postponed from time to time by the Com- 
mittee. Whether that had been done in any way through the influence of 
the defendant Бе (the learned counsel) could notsay. There could be no 
doubt, however, that the position was a very serious one for the plaintiff. 

The plaintiff and Mr. Raper gave evidence in support of the opening 
statement of counsel, the former atating that he told the defendant that if 
he would give the name of his authority for circulating the rumours and 
apologised he would be satisfied, and that the defendant had never expressed 
any regret for what had happened. | 

Mr. COCK, Q.C., for defendant, said that the question before the jury 
was one of great importance to public men, and he maintained that the 
defendant had from beginning to end done no more than it was his 
bounden daty to do under all the circumstances. The occasion on which 
the words complained of were used was privileged one. Unless the jury 
believed that the defendant acted from some evil or vindictive motive he 
was entitled to their verdict. i 

Defendant was placed in the witness-box, and practically admitted 
having made the statement in question to Mr. Raper. lie had no 11. 
fecling against Mr. Medhurst or against Mr. Sheehan. Не had not cir- 
eulated the statement outside, but had only made it to Mr. Raper. He 
had never been in favour of Pressland having the work. Preasland had 
not denied to him that he had made the statement, The sum Pressland 
told him was, he thought, £50. Mr. Medhurst’s pay if the whole scheme 
was carried out would be about £4,000, but that work had not yet been 
begun. pu | | 

Sir E. CLARKE said that he heard with amazement the statement 
made by the defendant in the box, when he was given an opportunity of 
withdrawing the slander, that he would express no opinion upon it, and 
in face of the state of affairs he asked the jury to give his client such 
damages as would compensate him for the injury which his reputation had 
sustained. 

The summing up was postponed till to-day (Friday). 


Westminster Electric Supply Corporation v. Young. 


This was an action, tried at the Westminster County Court on Tuesday, 
in which the plaintiffs sought to recover payment in respect of electric 
current supplied to defendant at bis rooms in Endsleigh-gardens.— Plaintiffs 
stated that for some time the defendant was supplied with the current, 
but owing to his failure to pay the supply was cut off, and he was sub- 
sequently sued, and judgment was recovered against him. He had made 
no attempt to satisfy the judgment, however, and the plaintiffs now asked 
that an order of committal might be made against him.—His Honour 
ordered payment to be made in a month, or defendant to be committed to 
Holloway for 12 days in default. | 


Bennett v. Druce. 


In the Chancery Court of Lancashire, on Friday last, a motion was made 
on behalf of the plaintiff, Mr. Frederick Francis Bennett, of Preston, for 
the appointment of & receiver and manager of the partnership business 
of electrical engineers, carried on at Preston by the plaintiff and Mr. 
William Haviland Druce, of the same place, and 353, Brazenose-street, 
Manchester, under the style of Bennett and Druce. Mr. Mansfield, 
who appeared in support of the motion, said that the plaintiff had issued 
& writ claiming & dissolution of the partnership, which was entered into 
in 1893 for 1Q yeara, and an order to compel the defendant to make good cer- 
tain losses, to pay damages for injuries to the partnership business by reason 
of the defendant's misconduct, and for the appointment of Mr. James Todd, 
chartered accountant, Preston, as receiver and manager. The defendant 
commenced proceedings against the plaintiff on April 10th for taking an 
account of the partnership, for winding up the affairs of the business, and 
for the appointment of a receiver, An appearance was duly entered, but 
no further steps were taken, until the plaintiff had obtained leave to serve 
notice of the present motion, when the plaintiff was served with notice of 
motion for.the appointment of & receiver in the firet action. Both parties bad 
nominated the same gentleman as receiver, Mr. Eastwood, for the defendant, 
said that after the commencemont of the first action the parties met privately, 
and negotiations were entered into for a settlement of the differences, 
Those negotiations were only abandoned a few days ago, and as it was alleged 
that the plaintiff had paid partnership moneys into his private account 
notice of motion was given for a receiver. Counsel, therefore, submitted that 
the plaintiffs present proceedings were vexatious and oppressive. The 
Vice-Chancellor said that &s both parties wanted a dissolution, and both 
had nominated the same nian as receiver, the best and cheapest course was to 
appoint the gentleman named, and for the partners to come together and 
let the receiver settle their differences. Ву adopting this course they 
would save a great deal of costs which would necessarily be incurred if the 
whole matter had to be fought out through the various stages of the 
action, The parties having agreed to treat the motion as the trial of the 
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action, the Vice-Chancellor gave judgment dissolving the partnership, 
directing the usual accounts to be taken and the partnership assets to be 
sold, and appointing Mr. Todd receiver and manager, costa to be reserved, 
The Judge further decided that Mr. Druce should be constituted plaintiff, 
but if there was any delay he would be deprived of the conduct of the case, 


| Eose v. Smiths (Limited). 

On Tueeday at Edinburgh, Sheriff Rutherford delivered judgment in an 
action brought to recover £29. 6s. damages for breach of contract. 
Pursuer claimed for expenses incurred through the defenders' failure to 
execute an electric light wiring contract with expedition, fees paid to an 
expert for inspecting the work done by defenders, for costs incurred in the 
removal of furniture in consequence of alleged carelessness on the part of 
defenders’ workmen. - The Sheriff found that the pursuer's house should 
have been ready for occupation at least а fortnight sooner than it was, and 
that the pursuer's caretaker was justified’ in ordering the removal of the 
furniture to prevent it from being injured, and assessed the damages at 
“= 6s., disallowing the expert's fee (94. 4s.) Judgment accordingly 
with costs. 


‘TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Catal А 
Price Lists, and sim P malto shouldbe smt arty in El o]. 


SPECIAL NOTIOE-—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND: 
BOOK is NOW READY. The published prioe of the Directory and Hand- 
book is 7s. 6d., post free 8s. 3d. abroad 9s. The book is greatly enlarged, 
is quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offcer, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— | | 

‘“ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Eprriox is Now heapy. Price 
12s. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

LABORATORY Norns AND Fonus.—With the above title, we have read 
a seb. of 40 а and | Advanced. iir ya use ve 57 
Engin ese have pre y Dr. J. eming 
and will A found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three Ів. nett; or the bet of Twenty Elementary (or Advanced) 
Exercises can be obtained price 5e. 6d. nett. e complete set of Twenty 
Elementary and der A dvanced Exercises are price 108. 6d. nett, or in 
handy pertfolio, price 12s. nett, or bound in 3 cloth case price 12s. 6d. 
nett (now reddy). Strong portfolios can be » price 1s. each, A full 
prospectus sent post free. 2 

"SUBMARINE CABLE-LAYING AND REPArRING."—DBy Н. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now REAbr. 


“Tus Work o» HBTz."—By Dr. О. J. Lodge, with many origina 
illustrations, price 2s. 6d. nett, is now ready. ; 
. “ ELzOTRIO LAMPS AND ELzOTRIO LiGHTING," by Prof. J. A. Fleming, 
M dios FHS. а now тешу, The book D роду bound 
an ustratio esigns, ini 
“ ELzorRIO Motive Powrz."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the atest information respecting 
the application of electric en to mining and general power transmission 
pore in which the кш да саз оа ie =. book is well 
n on good ustrati 
post free (abroad Lis). ' adi 
* ELECTRICAL ENGINEERING FORMULA,” a pooket-book by Messrs. W. 


Geipel and Н. M. Kilgour, is now ready ; price 7s. 6d., by post 7s. 9d, 
(abroad 8в.). A large paper edition with wide margins can be supplied. 
price 12s, 6d., post free 138. (abroad 138. 6d.). Prospectus on application, 


_ "DBUM ARMATURES AND COMMUTATOBS. "—By Mr. Е. Marten Weymoutb. 
is also ready; price 7s. 6d. (abroad 8s.) Prospectus on application. 
„THE STRAM ENGINE INDICATOR AND INDICATOR DiAGRAMS,"— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

"Tum INCANDESCENT LAMP AND ITS MANUFAOTURE.”—This book, 
written by Mr. Gilbert З. Ram, is now ready ; price 78. 6d. (abroad 8e.). 
Prospectua on application. 

- "PnRaoricAL Nores ror ELgOTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson, price 6s. 6d., post free. 


"Tug ART OF ELEOTBOLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, prioe 10s. 6d., poet free. 


ELECrRO-CHEMISTRT.“— By Dr. G. Gore. Third Edition now ready. 
Price 28., post free. . 


“ ARMATURE WINDINGS OF ELEcTHIC MacHiNEs."—By H. F. Parshall 
and H..M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 66 full-page tables, 380s., post free. 


"TEwpERs INviTED.— The Vestry of St. Mary, Battersea, invite 
tenders for the supply and erection of boiler house plaut, engine 
house plant, switchboard and connections, accumulators, wiring 
and fittings, &c., for electrically lighting the municipal buildings 
and Town Hall. Tenders to Mr. W. Marcus Wilkins, Ves 
clerk, Municipal-buildings, Lavender-hill, S. W., by noon, 14 
inst. E | 
| The Municipal Council of Mexico invite tenders for an 
electric light installation capable of supplying current to 600 arcs 
and 150 incandescente. The illuminating power of the ato lamps 
must be between 1,200 and 2,000 c.p., and of the incandescenta 
50 c.p. Contractors may tender for a high or low-tension supply 
system, but plans of the electrical plant and apparatus, lamp pillars, 
&c., must be submitted to the Council. Tenders must be accom- 

anied with a deposit of £1,000, and be sent in to бейог D. Juan 

ribiesca, Secretary, City Council, Mexico, by August dist. A 
pamphlet containing further particulars can be seen at the 
Commercial Department of the Foreign Office, between 11 and 6. 


—— —— The Royal Portuguese Railway Company invite tenders 
for 10,000 porcelain insulators with galvanised iron supports. 
Tenders must be sent to the Company's Offices, 28, rae de 
Chateaudun, Paris, by the 22nd inst. | 


The Cologne Tówn Council invite tenders for construct- 
ing and working 124 miles of tramways, the motive power to be 
electricity. Tenders to der Registrateur D des Oberburgermeister- 
amt, Kóln, Germany, by November 6th. | Я 


The Secretary of State for War issues a notice that 
tenders for certain quantities of electrical instruments (submarine 
mining), telegraph cable and wire, india-rubber goods and other 
stores will be invited from time to time during the coming twelve 
months, and that manufacturers who wish to place their goods 
before the authorities are requested to send particulars, accom- 

nied by references, to Mr. A. Major, Director of Army Contracts, 
War Office, Pall. Mall, S.W. Firms already on the War Office list 
need not furnish the particulars referred to. 
— Tenders are invited for the supply of engine-room 


stores, picks, shovels and other tools and material for the Ayr 
Electricity Works. Tenders by the 6th inst. to the Town Clerk, Ayr. 

TENDERS AccEPTED.—The Leeds City Council have, on the 
recommendation of the Highways Committee, accepted the follow- 
ing tenders for electrically equipping the Kirkstall-Roundhay 
tramways :— . | | 5 


Greenwood and Batley, Leeds —electric motor cars £14,000 
Ditto underground conduits and conductors 4,563 
Ditto . steam engines ............................. 3,507 
Ditto . dynamos; &c. e 5,200 
Clayton and Co., Leeds—boilers, &c.......... NOM OCIO KE ... 7E 
Jas. Russell and Sons, Leeds—poles and brackets .................. .. 3,507 


Chloride Electrical Storage Syndicate, Clifton Junction — acumu- 


lators aud swit chen C 1,541 
J. S. Wright, Leeds —generating station buildings..................... 5,815 
MEME | 2237,94 
Crompton and Co., London — trolley wires and attachments 3, 870 


| * Since withdrawn. M" 

— ——— The Cardiff Town Council have accepted the tenders of 
Messrs. Easton, Anderson and Goolden (Limited) for the supply 
of an evaporative condenser, and of Messrs. Siemens Bros. and 
Co. for the supply of concentric cables at £593. 15s., for the elec- 
tricity department. i 7 | TEE 
— 'The Hammersmith Vestry have decided to accept the 


following tenders :— | 
Callender's Сошрапу-—-шайїпз..................... . . £10,170 2 11 
Siemens Bros.—arc lamp; q . 2,703 0 0 
Ditto transformers . 935 0 0 
Marshall, Fleming and Jack —overhead traveller... 157 0 0 


————— The Hampstead Vestry received five tenders for the 
erection of the extension to the electricity station buildings in 
Finchley-road ; and it has been decided to accept the lowest, that of 
Messrs. Chesham and Sons, at £7,499. 

TENDERS RECEIVED.— The Shoreditch Vestry received eight 
tenders for wiring and fitting up for the electric light the duat 
destructor and electricity supply station. The amounts of the 
tenders ranged from £428. 9s. 6d. (Messrs. Laing, Wharton and 
Down) to £950 (Brush Company). The tenders are being con- 
sidered by the Lighting Committee. K 

APPOINTMENT. —Mr. C. S. Vesey Brown, borough electrical 
engineer of Sunderland, has been appointed electrical engineer to 
the Lincoln Corporation, at a salary of £300 per annum. 


APPOINTMENT Vacant. —For the English Electricity Works in 
Madrid a chief electrical engineer is required. Particulars of the 
appointment are briefly set out in our advertisement columns. 
Commencing salary is £500 per annum, with bonus. Applications 
have to be sent in to Mr. R. Hammond, Ormond House, Great 


7 


Trinity-lane, London, E. C., by Saturday, 11th inst. 
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APPOINTMENTS VACANT, —From our advertisement columns it will 
be seen that an assistant lecturer and demonstrator of physics is 
LN : the Firth College, Sheffield, after Michaelmas next. 
Sa ary, £120 per annum, together with certain allowances. Appli- 
cations 3 the Registrar by July 9th. 

——— — An assistant lecturer and demonstrator in technical 
electricity is required for the Physics department of the Yorkshire 
College, тае Salary, £125, with certain fees. Particulars from 
the Secretary. Some additional information is given in our 
advertisement columns. 

————— A junior demonstrator in physics is required at Owens 
College, Manchester. Applications to tbe Registrar by the 9th inst. 


Business CHANGE. Mr. Е. C. Allsop informs us that he has 
taken new City oflices at 97, Queen Victoria-street, E.C., and that 
a new catalogue of his manufactures will shortly be ready. 


RETIREMENT.—Mr. Wm. Wood, Superintendent of Postal Tele- 
graphs, Edinburgh, retired on the 30th ult., after nearly 47 years' 
service. He began telegraph work in 1850 with the Electric and 
International Company at York, and, after serving at Scarborough, 
Edinburgh (twice), Newcastle, Glasgow and Leith, in 1872 was 
finally transferred to Edinburgh, where he remained for 24 years. 


LIQUIDATION.—A meeting will be held on the 27th inst. at 86, 
King-street, Manchester, to receive an account of the winding up 
of Sir James Farmer and Sons (Limited), electrical and mechanical 
engineers. 

„TESLA TRANSFORMERS.—The accompanying illustration repre- 
sents a high-tension transformer set recently supplied by Messrs. 
Miller and Woods to St. Bartholomew’s Hospital. It is used for 
workipg vacuum tubes in connection with the Rontgen photography 
of injured limbs, &c. The transformer is the invention of 
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Mr. Miller, and is the subject of an application for patent. The 
makers term it a Tesla transformer, but we are not aware that it is 
worked under licence of the Tesla patents, or is in any way, except 
by name, connected with Tesla's personal inventions. The trans- 
former is designed to work on ordinary alternate-current supply 
mains. 


AsBESTOS PAPER РИЯМ —We have received а sample of 
asbestos paper, manufactured under a process invented by Mr. 
J. F. Green. The fireproof and insulating properties of asbestos 
are well known and appreciated by engineers ; and, in tbe form in 
which the material is worked up by Mr. Green's process, it is 
convenient for handling aud serviceable for use as an insulating 
medium between meta tal Surfaces. The paper is stated to have 
withstood an electrical pressure of 12,000 volts applied to a single 
thickness of 0-009in. 


ALTERNATE-ÜURRENT TRANSFORMERS.— We have 885 84 the 
following note from the general manager of the Consolidated Tele- 
phone Construction and Manufacturing Company :— 

„My attention has been called toa statement from Messrs, Johnson and 
Phillips in your issue of two weeks ago respecting the above, a statement 


no doubt born of a notice of ours in the 


preceding week. I shall be glad 
if I may say that we have no intention 


atever of infringing anybody's 
rights: or patents that may be legitimately existing for transformers or 
any other appliances, least of all have we any intention of giving umbrage 
to firms with whom we are on such good terms as Messrs. Johnson and 
Phillips. Our remark as to our new works manager having been long 
associated with Mr. Gisbert Kapp was only meant to convey a certain 
amount of guarantee of our fitness to produce these important appliances 

and not that we intended copying any design of Mr. Kapp’ when may be 
the property, of Messers. Johnson and Phillips.“ | 


AWARDS.—The Electrical Standardizing, Testing and Training 
Institution, as a result of the recent Scholarship examination, have 
made the following awards:—To Mr. R. Pearson Russell, Royal 
Academy, Woolwich, a Maxwell Scholarship of 50 guineas, 
tenable for two years; to Mr. E. A. Thompson, Dulwich College, 
an exhibition of 35 guineas, tenable for two years; to Mr. John 
Petrie, Carlisle Grammar School, Mr. H. K. Rod well, Felsted 
School, and Mr. C. C. Hurford, Epsom College, prizes ‘of 20, 10 

and 5 guineas respectively. 


CHARTERED INSTITUTE OF Patent AGENTS.—Members of this 
Institute dined together at the Café Royal last evening to meet the 
Hon. J. 8. Seymour, the Commissioner of Patents of the United 
States. The guests included the Attorney-General (Sir Richard 
Webster), the Comptroller-General of Patents (Sir H. Reader 
Lack), Prof. Dewar, and many other gentlemen. Tho chair was 
occupied by the president of the Institute, Mr. Lloyd Wise, well 
supported by members of the Council, and Fellows and Associates 
of the Institute. 


‘*CassiER's Maaazing.”—The contents of the July number of 
this magazine include: “А Novel Seashore Electric Railway,” 
by y Magnus Volk; Steam Boilers, their Equipment and Manage- 
ment,” by Albert A. Cary ; '' Vertical v. Horizontal Turbines,” by. 
Samuel Webber; Foundry Cranes,” by A. E. Outerbridge, jun.; 
“ Locomotives of the Great Western Railway, England, Megass 
and Refuse Furnaces,” ‘‘ American Practice in the Use of Steam 
for Pumpiog Water, „ „ Water Works Machinery," and ‘ Early 
American Saw Mills." 


ABYSSINIA.—]t is stated that in order to obviate any damage 
being done to telegraphs and telephones in Abyssinia, the Emperor 
Menelik bas caused an announcement to be made by the priests 
that the telegraph and telephone are sacred objects. The 
Emperor's palace is stated to be in both telegraphic and telephonic 
connection with the principal centres of population in Abyssinia. 


ASYLUM Ілантіма. — The Somerset County Council have instructed 
the Finance Committee to make provision for the installation of 
the electric light at the new asylum at Cotford, at an estimated 
cost of £3,500 


`Вивло (Spain).—The British Consul at Bilbao ois that 
the use of electric current is daily increasing in this district. 
„The light is used in streets, in villages, on the river, and in 
many houses. An electric tramway has been laid down from 
Bilbao to Santurce, and another is under construction down the 
right bank of the river. But I do not notice the names of British 
firms on any of the apparatus. None of it is made in Spain (the 
manufacture of batteries has just begun here); all has to be 
imported, so that there is a fair field for competition. The only 
thing is that the Germans bave got the start. I should think it 
well worth the while of British firms to try whether they cannot 
secure part of the business. Even if they cannot compete in price 
it is to be hoped that they can excel in quality, and I may observe 
that, as regarda rice, the Germans are handicapped by the pay- 
ment of a heavy duty. If these remarks meet the eye of electrical 
plant manufacturers they will (that is, the more enterprising ones), 
unless they are different from other manufacturers, write to ask me 
for lists of firms to which they may send their price lists, which aré 
made out in English, and I shall reply that a list of firms will be 
found in the Libro de Bilbao, published by Larrafiaga y Lejarcegui, 
Calle de Tedesma, No. 22, Bil 0, who will send it post free for 3s., 
but that it is far the best plan to senda traveller. The fact is that 
a traveller is almost necessary when it is desired to supersede an 
article already in possession, but unfortunately the use of travellers 
never seems to commend itself to British firms.” 


BournaMouts.—The District Council have asked the local 
Electric Light Company to submit a scheme = estimates for 
lighting the pier. 


BnaisroL.— The reports and plans of the borough electrical 
engineer and architect for the extension of the electricity station 
have been passed by the Electrical Committee, and as soon as the 
1 Government Board sanction the borrowing of an additional 
sum of £75,000 the works will be commenced. Many applications 
for current are being received, but it has been decided to defer 
making connections or further ‘extensions of the mains until they 
can be undertaken out of the profits of the department. | 
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' Buey (Зокко„к).—'Т'һө Ratepayers’ Association have passed a 
resolution protesting against the proposed expenditure of the 
. Council on the introduction of the electric light and other improve- 

ments. The Chairman of the Electric Light Commie has received 
a letter from Messrs. Laurence, Scott and Co. (Limited) correcting 
certain erroneous statements made hy Alderman Ridley during a 
recent discussion on the electric lighting question as to the financial 
position of the Norwich Electricity Company. The firm enclosed 
a copy of the Jast report of the Norwich Company, and we append 
the following extract from the communication :— 

„Since the annual meeting of the Norwich Company the business has 
been growing faster than it has ever done before, and the remarks of Alder- 


man Ridley, which were evidently meant to give the impression that only 


some of the larger places had adopted the light, are most misleading. 
Practically all the larger places of bu iness have adopted the electric light. 
In the principal strects three-quarters of the shop-keepers have adopted it. 
The Norfolk and Norwich and the Bethel Hospitals have recently adopted 
it. Six or seven places of worship have it, and now that the mains are 
extended in residential districts, private houses are taking the electric light 
very fast indeed. Moreover, there are considerably over 30 electric motors 
driven off the electric mains, These are employed by builders, hairdressers, 
shoe manufacturers, printers, &c., and they cannot but help to tend to 
develop the trade of the city. Altogether there are upwards of 600 
customers of the Company.” 

CarpirF.—On the occasion of their recent visit to the Cardiff 
Exhibition the Prince and Princess of Wales visited the electric 
lighting works established by Messrs S:rode and Co., and took a 
greet interest in the plant and apparatus, complimenting Mr. 

trode on the admirable effect produced by the lighting arrange- 
ments. His Royal Highness accepted a portable battery and lamp 
as a souvenir of his visit. | 


. CotcHesteR. — The Town Council have decided to mike a canvass 
of ratepayers and tradesmen in order to ascertain the amount of 
support likely to be accorded to their electric lighting scherne. 


i Cost or ELECTRIC CURRENT IN THE Сттү. —Аб the last meeting 
of the London Common Council Me. Brooke Hitching asked 
the Chairman of the Committee of Sewers if, as the electric light- 
ing companies outside the metropolis had reduced the price of 
electric current, the Commission would approach the City of London 
Electric Lighting Company with a view to inducing that Company 
to make a reduction in its charges. Mr. Turner, the Chairman, 
replied he was not in a position to answer the question, but Sir A. 
Aleman said a member of the Commission would probably bring 
the matter before that body. 


East GriNsTEAD (Sussex).—The East Grinstead Electric Light- 
ing Company, which has only just been formed, has notified the 
District Council of its intention to apply for a Provisional Order. 
The matter is being considered by the General Purposes Committee. 


ЕХхРОВТЗ OF ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from June 24th to 
June 30th, with the ports of destination :— 

Australasia— Adelaide, £27; Albany, £1,374 (telegraph materials); 
Fremantle, £450; King George's Sound, £82; Melbourne, £388 ; Port 
Darwin, £150 (telegraph apparatus); Sydney, £501; Wellington, £44. 
- Belgium—Antwerp, £42; Brussels, £2,756; Ostend, £372.  Ceylon— 
Colombo, £76. Chili Valparaiso, £100. Egypt—Port Said, £66. France 
Brest, £2,500 (telegraph material). Holland—Amsterdam, 275; 
Flushing, £193. India — Calcutta, £25. Japan—Kobe, £297 (telephone 
wire). Portugal—Lisbon, £15; Oporto, £20 (telegraph material). Russia 
—St. Petersburg, £55. St. Helena—£8. South Africa—Cape Town, £18 ; 
Delagoa Bay, £175; Durban, £1,175; Mozambique, £17 (telegraph 
material): Port Elizabeth, £1,564. Straits Settlements—Singapore, £16. 
Sweden—Gothenburg, £83 (telegraph wire); Stockholm, £210 (including 
£176 telegraph material) United States—Baltimore, £28 (telephone 
material). 

FERMOVY.—It is proposed to form a company for the purpose of 
establishing electricity supply works in this town. In the event of 
the company being floated the Town Commissioners have decided 
to take current for public lighting. Mr. F. J. Warden-Stevens is 
consulting engineer for the scheme, and a circular has been sent 
out to the ratepayers in order to ascertain the probable demand for 
current for private lighting. At a recent meeting of the Com- 
missioners the members guaranteed to take 300 lights. 


FoLkeEstonet.—The Town Council have decided to engage Dr. J. 
Hopkinson to report upon the terms of the agreement for the 
transfer of the Council's Provisional Order to Mr. Hopkins. 


GLASdow.— The Mechanical Traction Sub-Committee have con- 
sidered the reports of the two deputations which recently visited 
Hamburg for the purpose of inspecting the electric tramway system 
of that town, and have unanimously decided to recommend the 
Tramways Committee to equip at the earliest possible date the 
Kelvinside-Dennistoun tramway route on the overhead electric 
system. The cost of equipping this section of the tramways is 
estimated at £70,000. 


Hatirax.—The new infirmary is now lighted electrically. The 
plant includes a 52 н.р. Bumsted and Chandler steam engine, 
coupled direct to a Greenwood and Batley dynamo. A reserve 
plant, consisting of a 10 H. 2. Crossley gas engine and dynamo, has 
also been provided. In addition, a complete electric bell and tele- 
phone installation has been erected by the contractors, Messrs. 

Nathorne and Hartley and S. J. Waring and Sons (Limited). 


HAursrzap (LoNpoN).— The demand for electric current in this 
district increases at a satisfactory rate. At Christmas last the 
Electric Light Committee had received 261 applications, and there 
was an equivalent of 19,407 8 c.p. lamps connected, while at the 
present time there are 385 customers and 25,292 8 c.p. lamps 
connected. It has been decided to give an order for high and 
low-tension cables for further extensions to the Prescot Company. 
The owners of the three-wire patent (the Westinghouse Company) 
have written as to the system of supply employed by the Vestry and 
as to obtaining a licence to use same. The Vestry have, however, 
decided to repudiate the claims of the Company. 


Hosprrrap Licutina.—The Crewe Town Council are going to 
expend £800 in installing the electric light at their new isolation 
hospital. A" 

Hvurr.—The Town Council intend to apply to the Local Govern- 
ment Board for sanction to borrow £42,000 for electric light 
extension purposes. О 


Keswick.—At the District Council meeting on Monday, the 
question of the purchase of the local Electric Lighting Company’s 
undertaking was discussed. Various suggestions were before the 
Council, and the Chairman (Mr. Mumberson) said the decision which 
the Council had previously arrived at to purchase the undertaking 
was out of order, on the ground that it had not been entered on the 
agenda paper. The Clerk was appealed to as to his view of the 
matter, and claimed that the decision was perfectly in order. The 
Chairman, however (who is, by the way, a shareholder in the local 
gas company), stated that if twenty lawyers said this was so, he 
would contradict them. If the purchase took place, and he was 
alive to see it, he would take care that the Government Inspector 
knew how it was done. In fact, the Council meeting may be 
described as a breezy one, the Chairman being notified that if 
he voted on the subject now before the Council, he would be liable 
to a penalty. 1t was ultimately decided, however, to appoint a 
committee of five to consider the proposed purchase, and report to 
the Council. 


KiNcswoop (BnisTOL)— The District Council have given notice 
that they do not at present intend to purchase the electric lighting 
plant of the Western Counties Electric Light and Power Syndicate. 


KinkALDY.— The District Council have a dispute in hand with 
the Postmaster-General, on the subject of a charge for wayleave for 
the erection of telegraph poles. The Post Office bave notified the 
Council that the Postmaster-General has statutory powera to take 
abvantage of all roads and streets without payment; but the 
Chairman of the Council (Mr. Budge) states that he has failed to 
find any Act giving the Postmaster-General these powers without 
payment. The matter is to be discussed at the next meeting of the 
County Council. 


Leeps.—Elsewhere we give particulars of the tenders accepted 
by the Leeds City Council for the proposed electric tramway from 
Roundhay to Kirkstall. Altogether the Council have authorised 
the expenditure of nearly £41,000, apart from certain preliminary 
expenses that it is reasonable to assume will be incurred. The 
greater portion of the tenders have gone to Leeds firms, the excep- 
tions being Messrs. Crompton and Co., of London and Chelmsford 
(whose tender for trolley wires and attachments was accepted, 
but has since been withdrawn), and the Chloride Electrical 
Storage Syndicate, of Clifton Junction and London, who will 
supply accumulators and switches. The subject of the tenders 
was discussed at the meeting of the Council on Wednesday, 
Mr. Hannam moving the resolution authorising the acceptance 
of the tenders. He pointed out that Messrs. Crompton and 
Co.’s tender for £3,370 had been withdrawn, and the next 
lowest tender was £5,620, an increase of £2,260, and the 
Committee would have to consider the matter further, and 
report to the next meeting of the Council. The Committee had 
selected the lowest tenders in most cases; but in two or three 
instances, after taking counsel with Dr. John Hopkinson and 
the City Engineer, had accepted tenders above the lowest. 
Alderman Hepworth said that the contracts for steam engines 
and dynamos were those of a Leeds firm, and amounted to 
£6,707, although tenders had been received offering to supply 
the machines for £5,620. An amendment to the acceptance of the 
tenders was moved by Mr. Smithson to the effect that, as the York- 
shire House-to-House Company had offered to supply current at 
1}d. per unit, the tendera for engines, boilers and generating 
station should be referred back to the Committee with a view to 
their coming to terms with the Company. Mr. Smithson estimated 
that by postponing the erection of the station for three years, 
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during which period the offer of the Company extended, the imme- 
diate saving of between £17,000 and £20,000 would be effected. 
He criticised adversely many of the estimates prepared by Dr. 
Hopkinson, and inquired upon what grounds the Committee based 
their confience in Dr. Hopkinson’s advice. Mr. Connellan said the 
Committee had carefully and fully discussed the matter before 
arriving at the decision now before the Council, Mr. Smithson 
being the only person supporting hisown amendment. Mr. Leuty, 
M.P., asked if it was true that one of the tenders proposed to 
be accepted (that for electric motor cars) was a joint one from 
Messrs. Greenwood and Batley and Messrs. John Fowler and Co., 
and on being informed that this was the case desired to know why 
the second name did not appear upon the list of tenderers, and 
further pointed out that one of the tenders proposed to be accepted 
was 2500 in excess of that of а non-local firm. Mr. Dennison 
explained that the higher-priced tender was accepted because the 
firm who sent in the lower tender would not accept the conditions 
. imposed by the Committee. The Town Clerk pointed out that no 
member of the Council was prohibited from dealing with the 
Corporation by reason only of being a member of a joint-stock 
company. Alderman Wigram said that it had been suggested 
some time back that he should join the Highways Committee, 
but, secing that his firm was likely to be interested in tenders 
for the tl'amway work, he asked to be excused. He had taken 
no part whatever in any way in influencing the Committee in 
their action. Mr. Hannam, in reply to the remarks of councillors, 
stated that £500 was a small matter in a contract of the kind, 
because they would not oniy be supplied by a local firm, but 
the firm would be handy for repairs. It would be much more 
costly if they had to goa hundred miles away to get their work 

repairs done. The resolution to confirm the Committee’s 
` recommendation for the acceptance of the tenders was adopted. 


Lunpy CABLE.— Communication with Lundy Island was inter- 
. rupted for about a fortnight, but was restored on Tuesday. The 
fault was found about three miles out from Croyde. 

New CABLE STEAMER.—The ** Tutanekai,” a twin-screw steamer 
built and engined by Messrs. David J. Dunlop and Co., of Port 
Glasgow, for the Government of New Zealand, performed her 
official trial trip last weck. This boat has been specially designed 
and constructed for cable laying and repairing work, but has been 
fitted and furnished with a view to carrying the lighthouse keepers 
and their families to and from the various stations in the Colony, 
and other similar work which may be considered part of the 
Colony's telegraphic department. The cable machinery and fittings 


for the ship have been supplied by Messrs. Johnson and Phillips, 


the whole being sufficiently portable to allow of its being carried 
only when the vessel is employed on cable work. The concentric 
wiring of the boat for the electric light has been carried out by 
Messrs. W. and J. Robinson and Co. and Messrs. Clarke, Chapman 
and Co. have supplied powerful winches and other machinery for 
the ship, which has been designed and constructed under the 
superintendence of Mr. W. H. Preece and Mr. W. R. Culley, of 
the Post Office. The ''Tutanekai" sails for New Zealand 
immediately. 

Newport.—Mr. Е. H. Tulloch, M. I. C. E., held а Local Govern- 
ment Board inquiry on Tuesday into the application of the Town 
Council to borrow £12,000 for electric light extension purposes. 
The Town Clerk (Mr. A. Newman) supported the application, and 

ve particulars of the progress made since the start of the works. 

here was a constant increase in the demand for current, and 
£6,793. 18s. 9d. of the present loan had already been expended, 
that sum representing excess of actua] expenditure over the original 
estimates. The capital expenditure to date is £34,793. 18s. 9d. 
The consulting engineer (Mr. R. Hammond) also gave evidence, 
after which the Inspector visited the station. 

NorriNcHAM.—Col. А. G. Durnford, R.E., held a Local Govern- 
ment Board Inquiry on Thursday last into the application of the 
Town Council for sanction to borrow £40,000 for electric light 
extension purposes. The Town Clerk (Sir S. G. Johnson) and the 
Borough Electrical Engineer (Mr. H. Talbot) appeared in support 
of the application. The Town Clerk stated that the electricity 
works were established in 1894, and during the first six months of 
working the Council cleared expenses. The demand for current 
was increasing in a very satisfactory manner, and it had become 
absolutely necessary to make additions to the plant at the station, 
and the matter was so urgent that it was important they should 
begin the extensions at once. Sir S. Johnson then referred 
to certain preliminary expenses, including interest on capital 
while the works were being erected, salaries of engineer and 
elerk of works, Ko., and which amounted to £2,300. e thought 
these items of evanescent expenditure ought to be charged to 
. eapital, and they were writing off this amount out of the profits. 
£500 had been written off from the profits to March 186 last, and 
they expected to be able to write the whole off within the next 
three years. Mr. Talbot, the electrical engineer, stated that the 
initial capital outlay on the works was £45,000. At the end of 
March, 1895, they had an equivalent of 8,267 8-c. p. -incandescents 


connected, and at the end of March, 1890, 15,466, while at the 
present time they had 18,570. Applications for current were con- 
stantly coming in and a large capital expenditure would have to be 
incurred in order to meet the increasing demands. Mr. Talbot 
estimated that these extensions would cost £40,000, viz., buildings, 
£5,430; boilers, engines and dynamos, £12,027 ; main switch- 
board and connections, £950; meters and house connections, 
£2,550 ; motor transformers, £3,200; mains, £14,300 ; and con- 
tingencies, £1,043. "There was no opposition. 


OrpBAM.—The Town Council have decided to apply to the Local 
Government Board for sanction to borrow £10,000 for electric light 
extension purposes. 

PETERBOROUGH.—The Local Government Hoard have refused to 
sanction the borrowing of £20,000 by the Town Council for 
establishing electricity supply works. 
promoters of the electric light scheme intend to form a company 
to work the scheme. 


PorLAR (LONDON).— The Board of Trade has granted the Board 
of Works an extension of time in which to comply with the terms 
of their Provisional Order. A Committee has been formed to 
consider and report upon the advisability of establishing joint 
electricity and refuse destructor works. 


SouTHAMPTON.—An important discussion took place at the last 
meeting of the Town Council on the report of the Works Com- 
mittee recommending the Council to open negotiations with the 
Southampton Tramways Company for the purchase of their under- 
taking. Mr. Lemon, who moved the adoption of the report, said 
that the present was an opportune time to purchase the tramways, 
as the Council had recently decided to purchase the Electric Light 
Company’s undertaking, and they could arrange to supply electrical 
energy for working the tramways from the supply station, and 
when the Committee were putting up standards for lighting pur- 
poses they could also erect such standards as would be necessary to 
carry the wires required for working the tramways. After some 
discussion the motion was unanimously adopted. 


TELEGRAPH MESSENdERS.— Lord Wolseley, the Commander-in- 
Chief, held an inspection of telegraph messengers in Hyde Park on 
Tuesday, and it was announced that the battalion numbered 1,079 
members. The Commander-in-Chief expressed his satisfaction at 
the manner in which the messengers performed their military 
duties. The Eastern Central District messengers have an institute, 
and the annual meeting was held last week. Mr. Spencer epa: 
who presided, stated that, though the telegraphs had only been 
26 years State property, there were former messengers who had 
already risen to posts of high responsibility in the telegraph 
department. 

TELEGRAPH Tarirrs.—The rate for telegrams to Madagascar has 
been reduced to 5s. 8d. per word. 


TELEPHONE EXPERIMENTS IN BRUSSELS. — The Belgian authorities 
have recently made some interesting experiments with the loud- 
speaking telephone instrument and electrical fire-alarm appliances 
of the Single Wire Multiple Telephone Signal Company, of 
London. Under the auspices of His Excellency M. Vanden- 
peereboom, Minister of Posts and Telegraphs, and under the 
superintendence of M. Banneux, Engineering Chief of the 
Direction Technique des Administrations des Tel hs, Mr. 
G. R. Neilson, Secretary, and Mr. A. C. Brown, the Engineer 
of the Company, and inventor of the apparatus, represented the 
Single Wire Company; and amongst those present at the 
experiments was the Baron de Knsel, who is well known to 
the English colony in Brussels, and takes considerable interest 
in matters electrical. In addition to the apparatus to test the 
adaptability of which the experiments were arranged, a new 
patent portable оос eee combined telephone and telegraph 
instrument, specially designed for military purposes in the field 
during operations, formed a feature of interest, the extreme 
portability and light weight of the whole apparatus attracting 
considerable attention. It was proved, to the surprise of those 
present, that although the wires connecting the instrument 
were cut, Morse signals were quite audible even when several feet 
of damped twine were interposed in the circuit. We understand 
that the British military authorities are taking an interest in the 
instrument, and that a demonstration of its special suitability for 
military purposes will shortly be given. i 

TELEPHONE TRUNK WrREs.—Shrewsbury has been added to the 
towns connected with the trunk telephone system. This circuit 
is being worked for the present by the National Company on the 
Postmaster-General’s behalf. | 

Тнк NATIONAL REVENUE.—There has been an increase in the 


past quarter in receipts from the telegraph service of £25,000, the 


total sum received being £695,000. 

Torquay.—A Local Government Board inquiry will be held by 
Colonel A. G. Durnford, R.E., on Friday next, into the applica- 
tion of the Town Council to borrow £22,300 for electric lighting 


purposes. 


It is rumoured that tho 
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WATFORD. --Fifteen applications for the post of consulting elec- 
trical engineer have been received by the District Council, and 
have been referred to a special committee for consideration. 


WELLS.—By the casting vote of the Mayor it has been decided 
to break off negotiations with the gas company for the purchase of 
their undertaking. ——The contract for lighting the streets by gas 
will shortly expire, and terms for a renewal of the contract have 
been submitted by the gas company, who offer to light the streets 
for one year for £506. 12s. 4d., for three years at £450 per 
annum, or for a seven years’ contract at £400 per annum. The 
Company recently offered to continue the present arrangement 
at £350 per annum, a reduction of £90 per annum on the price 
now paid for street lighting by the Council. The Council having 
definitely broken off negotiations for the purchase of the gas 
works, intend to proceed with their electric lighting scheme, and 
the Council may relied upon to circumvent any attempt on 
the part of the gas company to embarrass them on the lighting 
question. 


WILLESDEN (LoNDON).—The Willesden Green Electric Light 
Supply Company recently wrote to the District Council asking for 
consent to an application for a Provisional Order, but the Council 
have resolved not to comply. 

WiLMsLow (MANCHESTER).—The District Council recently 
received a letter from the Alderley Edge and Wilmslow Electric 
Supply Company asking for sanction to an application for a Pro- 
visional Order. The Council have, however, decided to themselves 
apply for an Order. ў 


РАТЕМТ ВЕСОВР. 


A record of Applications for Patents and Patent Specifications Published 
is compiled, for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, Y 70, Ghancery-lame, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

Кота. The Specifications f Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is cui ed. 

June 1, 1896. | 

11,858. J. C. MerryweaTHER. London. Improvements in portable elec- 
trically-driven pumps. | 

11,891. W. PuHiLLIP& London. Improvements in automatic grip clutch 
for straining wires for telegraphic, telephonic, and like or similar 
purposes, 

11,894. S. Слмвік. London. 
doors by electricity. 

11,905. Н. SonRRSKT. Liverpool. An improved frictional electric machine. 

June 2, 1896. 

Ealing. An improved movable platform for electric 


Improved means for opening and closing 


11,973. A. DALOLRY. 
lamp posts. 
11,931. J. G. LonnaiN. London. Improvements in and connected with 
electrical indicating apparatus. (M. Pfatischer, E. S. Hosmer, 
and H. Binney, United States). 


11,985. C. Е. Н. EDbuAx. London. Improvements in and connected with 
electric arc lamps. | 


11,999. R. J. CnowrEv. London. In or relating to marine telegraphy. 


12,028. К. J. Borr. London, Improvements in and relating to caps for 
‘electric incandescent lamps. 


12,039 G. Marconi. London. Improvements in transmitting electrical 
impulses and signals, and in apparatus therefor. 
| June 3, 1896. 


12,070. W. Е. Datsy. Cambridge. Improvements in transmission dyna- 
mometers. 


12,149. Т. J. HorLAN D. London. Improvements in electrolytic apparatus. 
June 4, 1896. 
12,178, A. Н. TAurlIx. Leicester. Tamplin's new electric bicycle lamp. 
12,183. W. Corr. Birmingham. An improved method of electric traction 
by means of the conduit rystem.* i | 
12,187. G. W. Рвгрмовв, T. J. STURGEON, and E. Yorks. London. A new 
or improved shade and reflector for electrical and other lighting. 


12,227, L. Epstery. London. An improvement in secondary voltaic 
batteries, | 


12,244. E. OLpENBoURG. 
apparatus. 


12,248. W. J. Davy. London. Improvements in or connected with auto- 
matic switches for controlling electric lampa. 
12,249. W. J. Davy. London. Improvements in electrio arc lamps. 


12,250. C. ManscHNER. London. Improved plates for secondary galvanic 
batteries and a method of producing the same. 


12,259. V. A. FyNN. London. Improvements in or connected with dynamo- 
electric machines, | 


12,266. W. M. Моновү, London, Improveniénts in electricity meters. 


London. New or improved electrical lighting 


12,215. 


12,312. 
12,429. 
12,330. 
12,841. E. Nacto. 
12,345. 


12,360. Е. Е. WELLINGTON and E. P. ALLAM. London. 


June 5, 1896. ; о, 

М. Twomey. Cork. Self-lighting and part driving of bicycles and 

other vehicles by electricity. 
J. L. DoBELL. London. А new or improved apparatus for elec- 

trically smelting metals aud for other purposes. ; 
G. Binswancer. London. Improvements in electrical switches. 
G. WILKINSON. London. Improvements in electrical switches. 
London. Method of indicating at a telephone station 
whether the telephone lines are engaged or not.* | 


Е. Масто. London. Automatic apparatus for the working f 
telephone stations." 


Improvements in 
or connected with variable gearing applicable to wheeled vehicles 
driven by electricity, petroleum, steam, or other motive power. 


12,562. J. TaBRAR. London. Improvements in and applicable to eléc 
trical accumulatora. ' 


June 6, 1896. | | 
19,390. A. W. STAVELEY, J. Н. Parsons and T. J. Минрлү. Leicester 
An improved form of integrating watt or ampere hour meter for 
continuous or alternating currents. 
12,398. L. Davis. London. A flexible crystal covering for electrical 
conductors. | 
June 8, 1896. 
12,503. B. P. ScarrERaooD. Leeds. Improvements in or in connection 


with the transmission and or transformation of electric currenta 
specially applicable for lighting purposes. 

A. SLatrer and W. Rixon. London. Improvements in switches 
for making and breaking electric currents. 

D. G. FrrzGERALD. London. Improvements in and in the manu- 
facture of elements for secondary batteries. 


A. LuRAscHI. London. Improvements in electrical circuit closing 
thermometers. 
June 9, 1896. 


P. J. PuixcLE and J. M. V. Mongy-Kent. Sidcup. Improve- 
ments in the method of supplying electricity to electrically-pro- 
pelled tramcars and other vehicles, and in apparatus therefor. 

12,587. R. BAKER, J. FILMEn, E. L. RYDER and A. GARTNER. London. 

Improvements in telescopic supports for telephone transmittera. 


12,531. 
12,549. 
12,550. 


12,581. 


12,588. R. Влкен, J. FILMuEn, E. L. RYDER, and A. GARTNER. London. 
Improvements in telephone receivers. | 
12,655. G. SENIOR, jun., and T. D. Dunpas. London. Improvements 


in electrical switches. . 


W. Н. CooLEy. London. Improvements in electric machines 
and in the method of operating the same. 

Н. B. Cox and Tre Cox Tugnuo-EcgorRIC Company (LIMITED). 
London. Improvements in thermo-electric generators.“ 

12,676. J. B. Gaanson. London. An improved dynamometer. 


12,696. X. M. Roux. London. Improvements in electrical accumulators. 


12,637. 
12,650. 


SPECIFIOATIONS PUBLISHED. 


NoT£.—All specifications can now be obtained at the uniform price of 
Sd. each. 
1895. 


10,250. Storer. Telephone systems. 

10,359, Lancaster. Gas and electric light fittings, &c. 

BENHAM and SMITH. Incandescent electric lamps. 

. BLACKBURN and Srence, Motor generator transformers. 

. PARTRIDGE and CHERRY. Mariners’ compasses. | 

. Marca, Electric heating apparatus. | 

. HAMM and oTHERS, Telephones, 

. HrADLAND. Electric railway carriage, &c., lamps. 


15,470. ABEL (Société Anonyme pour la Transmission de la Force par l'Elec- 
tricité). Asynchronous electrical machines. | 


Kix O. Secondary batteries. | 
17,825. Beck (Johnson and another) Porous plate, body, or electrode. 
. Sayer. Supplying electric power to railway vehicles, &c. 
. Воот (Wunderlich). Thermo-electric generators. 

1896, 
. Paynter and WALKER. Electric contact devices for clocks, &. 
. PETZENBÜRGER. Electric railways. 
. Sr. Peter. Electric stop motions for engines. 
. DEVONSHIRE (Potter) Electric motors. 
. SIEMENS BROS. AND Co. (Siemens and Halske). 
. WRIGHT and OTHERS. Electric switches. 


Electromotors. 


RAND CENTRAL ELEOTRIO WORKS (LIMITED).—The Directors of this 
Company, who recently decided to make a final call of 6s. per share, 
state that, notwithstauding the recent troubles in the South African 
Republic, they hope to be in a position to supply electrical energy by 
the beginning of November next. The contractors, Messrs. Siemens and 
Halske, are preparing tbe final shipments of plant and materials, and the 
present call has been decided upon to meet further payments to that firm. 


- 
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COMPANIES’ MEETINGS AND REPORTS. 


Thomas Parker (Limited). 


The annual general meeting of this Company was held at the offices, 
Wednesfield-road, Wolverhampton, on Friday last, the Chairman (Mr. 
C. T. Mander, J.P.) presiding. . "E . | 

In moving the adoption of the report and accounts, the CHAIRMAN 
congratulated the shareholders on the success they bad met with, and on 
the fact that, after little more than a year's working, they were able to pay 
a dividend of 5 per cent. This augured well for the future of the Company, 
and, with the able management of the Managing Director and his staff, he 
thought they might look forward to the time, in the very near future, when 
they would be able to increase the dividend to 74 or 10 per cent. He 
justified the Directors’ decision not to write anything off the capital assets 
of the Company for depreciation, by stating that everything was new. The 
buildings and plant were for the most part in an almost perfect condition, 
and part of the buildings and plant had been erected since the last annual 
meeting. During the year they had spent about £19,000 in additional 
plant, buildings and machinery, and thia sum was included in the total 
assets of that class, now standing at £61,000. So much being recent, it 
had been deemed unnecessary to write anything off. The item of “Stocks 
on hand, as certified by the Managing Director,” £7,900, included a fair 
proportion of uninvoiced finished goods ready to go out, and profit on 
such stock might have еп credited in the account, thus materially 
increasing the surplus. At present there were 1,148 shares unigsued, 
and it had been decided to issue these to existing shareholders at par, 
applications to be sent in by the 20th inst. A call of £3 per share would 
now be made on these shares. In the event of all the shares not being 
taken by the shareholders he would advise that they be offered to the 
public at a premium of, вау, £1. It was possible that in the near future 
they would increase their operations to such an extent that it would be 
necessary to ask the public for further capital, and increase the capital 
from £75,000 to perhaps £100,0€0. They would certainly be able to 
charge a premium of £1 on all shares so issued. 

Mr. T. PARKER seconded the resolution, and said that this time last 
year they had scarcely commenced working, Lut now they were in full 
working order, | 

In reply to a question, the CHAIRMAN said that they had written off 
the value of their patterns to the extent of 50 per cent. This had meant 
a reduction of stated assets from £603 to £301, plus £758 for additional 
‘patterns obtained during the year. Не thought it inadvisable to issue a 
trading account, as it would give too much information to rival concerns. 

The resolution was then carried unanimously, and a dividend of 5 per 
cent. for the past year declared. 

The retiring Director (Mr. R. Armistead) and the accountants, Messrs. 
Allen Edwards and Smith, were re-elected. 


————..ñ. —— — b Ч) 


NEW COMPANIES, STATUTORY RETURNS, &c. 


BRITISH INCANDESCENT ELECTRIC LAMP COMPANY (LIMITED).— 
This Company was registered on June 26th, with a capital of £10,000, in 
£1 shares, to carry on the business of electrical engineers and manufac- 
turers, and to manufacture, scll and deal in incandescent electric lamps. 

EAST GRINSTEAD ELECIRIC LIGHTING COMPANY (LIMITED).— This 
Company was registered on June 26th, with a capital of £15,000, in £1 
shares, to carry on in the parishes of East Grinstead, Forest Row, and 
Worth, Sussex, and in the parish of Lingfield, Surrey, and elsewhere, the 
busineas of an electric lighting company in all its branches, and to carry 
on the business of electricians, mechanical and electrical engineers, sup- 
pliers of electricity and manufacturers of electrical apparatus. The 
subscribere, with one share each, аге: С. W. Bell, J. P., D.L., Н. S: 
Martin, W. H. Dixon, A. A. Winser, C. M. Wilson, W. H. Hills and T. L. 
Manning, allof East Grinstead. 

PRESTON ELECTRIC COMPANY (LIMITED).—Tbis Company was 
registered on June 25th, with a capital of £3,000, in £1 shares, to carry 
into effect an agreement with Mr. George W. Preston, electrical engineer, 
Birmingham, and to carry on the business of electrical and mechanical 
engineers, suppliers of electricity, telephone and telegraph engineers, 
machinists, &c. 

STANDARD DYNAMO AND MOTOR MANUFACTURING COMPANY 
(LIMITED).—This Company was registered on June 24th, with a capital 
of £2,000, in 540 Ordinary and 60 Deferred shares of £5 each, to acquire 
and take over the business of electrical engineers and dynamo builders 
now carried on by Messrs. T. R. Andrews and T. Preece at Perseverance 
Works, Bradford, under the style of “ Thomas Preece and Company," and 
to carry on the business of electricians, mechanical and electrical engineers, 
&nd manufacturers of and dealera in dynamos, motora, machines, meters, 
lamps, wires, accumulators, &c. The subscribers are :—J. Varey, engineer 
(12 shares), J. Tate, engineer (20 shares), T. R. Andrews, electrical engineer 
(10 shares), L Whitaker, engineer (15 shares) T. Preece, electrical engineer, 
W. Beanland, and G. Е. Н. Gardner, with one share each. The firat Directors 
are :—F. Beanland, J. Varey, J. Tate, L. Whitaker, and J. W. Perkin. 


CHAMBERLAIN AND HOOKHAM (LIMITED).—The annual return to 
May 30th has been filed. The nominal capital is £100,000, divided into 
5,000.“ A and 5,000 “ B” shares of £10 each; 1,000 of the former and 
all the latter bave been taken up, and the “ B" shares have been issued as 
fully paid. £3. 10s. per share has been paid on the A " shares. 

READING ELECTRIC SUPPLY COMPANY (LIMITED).—The annual 
return to May 25th has been filed. The capital is £75,000, in £5 shares, 
and 4,014 of these have been taken up. The full amount per share has 
been called and paid’ 


› 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
51 ad. per oz. (July 2nd). Console (22 per cent.) 113,°,—113}} for money, 
1158 —115% for account; 24 per cent. 1074—108 (July 2nd). Stock 
Exchange Settling Days: Consols, Aug. 4th ;' Stocks and Shares Con- 
tinuation Days, July 15th; Ticket Day, July 14th; Pay Day, July 15th ; 
Mining Share Carry-over Days, July llth. um 
CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).— The 
traffic returns of this Company for the week ended June 28th were £891, 
against £780 in the corresponding week of 1895, an increase of £111. The 
total receipts for the half-year amount to £24,069, against £22,875 for the 
corresponding period of 1895, an increase of £196. 


OITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The 
warrants for interest due 30th ult. on this Company's Debenture Stock 
have been posted. | 

COVENTRY GASPITTING, ELECTRICAL AND ENGINEERING COMPANY 
(LIMITED).—The annual report of the Directors states that the Company’s 
electric lighting work is becoming more appreciated, and an increasing 
business is being done in this department. Last year's profita amounted . 
to £1,456. 11s. 114., out of which it is proposed to pay a dividend of 74 
per cent., to carry £500 to reserve and £184. 14s. 5d. forward. Owing to 
increased trade the Directors propose to issue 3,000 £1 shares, which will 
be offered to the existing shareholders. | | 


ELEKTRICITATS AKTIEN GESELLSOHAPT VORM. SCHUGKERT AND CO. 
The report of this Company for the year 1895-95 has recently been issued, 
aud is of a highly satisfactory nature. The gross profits amounted to 
about £260,610, compared with £148,074 in 1894-95; administration 
expenses came to £49,549. 15s., and interest to £19,338. 123., and, after 
adding £17,216 brought forward from last year, there remained a sum of 
£189,153 for distribution. It is proposed to pay a dividend at the rats 
of 14 per cent. (compared with 10 per cent. in 1891-95), which will absorb 
£84,000, to set aside £37,738. 5s. for depreciation of plant, patterns, 
xc, and to carry forward a balance of about £33,124. The volume of 
business done during the past year amounted to £1,380,000, against 
£906,000 the previous year. Considerable extensions of the works are 
being carried out so as to enable the company to further develop, the 
manufacture of continuous-current dynamos, arc lamps, electrical measur- 
ing instruments, &c. During the past year the firm turned out 3,033 
continuous and alternating-current dynamos and transformers of a total 
capacity of about 75,000 н.р., against 40,000 н.р. in the previous year. The 
Company have also decided to erect a new instrument factory, metal foundry 
chemical laboratory, works for the manufacture of electric tramway appa- 
ratus, and to make other additions and improvements to their works. 
Referring to the progress made in the foreign department of the Com- 
pany's business, the report states that the Vienna works of Messrs. 
Kremenezky, Mayer and Co. were recently purchased. ` It is intended to 
form a subsidiary company to manufacture plant and apparatus under the 
Company's patents in Vienna. The Company also purchased an estate 
near Fredrikstad, Norway, for £46,805. There is a waterfall on the 
estate, and it has been decided to employ this water-power for electr5- 
chemical manufacturing purposes. In conclusion, the report states that 
the Company have been very busy during the past year, especially in the 
supply of plant for electric tramway, isolated power and light and electro- 
chemical purposes. The capital of the Company was increased at the 
beginning of the year from £600,000 to £900,000. | 


ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL COMPAN 
(LIMITED).— Warrants for interest upon the First Debenture stock of this 
Company for the half-year ended June 50th have been posted. 


HOBART ELEOTRIO TRAMWAY COMPANY (LIMITED).— Notice is given 
that Coupon No. 9 in respect of the debenture interest due July Ist of 
this Company will be paid at the Commercial Bank of Scotland, 62, 
Lombard-street, London, E.C. : 


ISLE OF MAN TRAMWAYS AND ELEOTRIC POWER COMPANY 
(LIMITED).—The recent issue of Four per Cent. Mortgage Debentures to 
the amount of £35,000 in this Company, redeemable in 1941, resulted in 
the amount being applied for twice over. The issue was a private one, and 
limited to the existing shareholders in the Company. 

KONTINENTALE GESELLSCHAFT FUR ELEKTRISCHE UNTERNEH. 
MUNGEN.— The Directors of this Company, which is in close alliance with 
the Elektricitits Aktien Gesellschaft vormals Schuckert and Co., have 
declared a dividend for the past year of 4 per cent. The report states 
that out of a nominal capital of £800,000 the sum of £650,000 has been 
paid up. E | 

LIVERPOOL DISTRICT LIGHTING COMPANY (LIMITED).—This. Com- 
pany invite applications for 9,600 shares of £5 each, payable 5s. on 
application, 15s on allotment, and the balance as required in instal- 
ments of £l. The Company, whose capital is f 50, OO, has been formed 
to supply electric current to residents in the suburbs of Liverpool. 
The Directors include Меззга. A. Н. Holme and Т. A. Von Sabbe, 
Chairman, and & Director of the Liverpool Eleotric Supply Company. 
Mr. A. Bromley Holmes is consulting engineer, and the registered offices 
(pro tem.) are 9, Cook-street, Liverpool. The lists opened on Wednesday 
and ‘close to-morrow (Saturday). : 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 28th ult. amounted to £1,219. The 
amount for the corresponding week last year was £1,193, increase £26. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY ).—This 
Company's traffic receipts for the week ending June 25th, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,856. 
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COMPANIES’? SHARE LIST. 
Price 


Last PREVIOUS RATE PER BUSINESS DONE 
Present | AMOUNT WEEK'S PRICE CENT IVIDEND DUX DURING WEEK 
AMOUNT. JUNR 24. YIELDED. р | ENDING JUNE 27. 


TELEGRAPHS. | S X 3 Highesd 


Lowess 
41,012,880 Stock 12/0 | lo-American —y[— l — OR 1 7 49 48 50 5 9 0 Jan., Apr., July, Oct. “= .. 
£2, 560 Stock 24/0 Preferred 2 „„ „% „%% „%% „%. % % % % „% „% „ es 92 91 92} 934 5 6 ll " 11 9 92 
22,993,560 Stock 5 F безсила РТР 9 9} 9 94 2 АР 9 9} 
4178,00 100 4% |*Atrican Direct Teleg. 4% Deb. (Reg. & Bearer)..xd| 101 105 100 104 8ió11 | January and July - — 
£250,000 £10 e Amazon Telegraph (fully paid 10 11 9 10 a | s —— = 
180,000 £10 3/0 Brazilian Submarine ..... Жүгүр poe EES 15 153 15 153 410 4 | Mar., June, Oct., Dec. 15755 15 
£75,000 | 2100 6% |* Do, 5 per Cent. Bonds (2nd Series, 1906) . ] 113 117 111 115 4 611 June and December oe ы 
10,000,000} $100 7% | Commercial Cable Capital Stockk xd| 160 170 160 170 4 2 4 Jan., Apr., July, Oct. e T 
16,000 10 8 Cuba Submarine .............. — n its, 12$ 13} 124 134 518 6 | February and August Ew $e 
6,000 10 10 .' Preference 10 per Cent 19% 20 19 20} 417 7 " : z — 
12,981 б 2/0 | Direct Spanish (fully paid) ) 3} 4 3 4 5 0 0 | April and October .. oe * 
6,000 5 10 Do, Preference 10 per Cent.. 10 10 10 10 411 6 90 9 he d 
£30,000 Btock | 44 Do. 44% Debentures of £50 each ..........xd|  108Y 111 106% 109 427 M 13 5 
90,710 20 . | Direct United States Cable, 1877 -...... 9? 10} 9) 10 4 з 0 | Jan., Apr., July, Oct. 10, 
400, 10 Єч . 17 174 17 17 814 4 » x 178 17$ 
— 10 6 Do. 6per Cent, Preference ........... FE 18] 18} 18] 18} 840 Z л 18H 184 
£1,297,837| Stock 4 Do. 4 per Cent. Mort. Debenture Stock ....| 131 131 131 184 219 11 | May and November 
£102,100 100 5 Do. ʒ per Cent. Debentures, 18099 106 109 106 109 4 13 3 | February & August oe ~ 
250,000 10 6 CPP 71 18 là 18 317 9 Jan., Apr., July, Oct. 174 .. 
£320,000 | Stock | · 4%- Do. 4 рег Cent. Debenture Stock ,......... 132 13; 132 135 8 0 2 | February & August - T 
£54,100 100 5 * ро. 5 Р; с. (Austin. Gov. Sub.)Debs. 1900. xd| 101 105 101 104 416 2 | January and July - - 
230,600 100 5 *Easternand S. African 5 p. Cent. Мог. D3b.,1900xd| 101 195 101 104 416 2 ч, * zs A 
£800,000 100 4% .|* ‘Do is Mor Debentures, 1909 (regd.) ~ 105 103 108 109 814 5 | 2 & August 64 P 
£200,000 £25 4 " Do. 4% Mauritius Sub. Debs. (regd.)...... .. 110% 1137 111% 114% | 310 6 | May and November be 4 
180,227 10 26 Globe Telegraph and Trus e 10} 11 104 11 4 110 | Jan., Apr., duly, Oct. 1077 10$ 
180,042 10 6% Do брег Cent. Preference ................/_ 17 17 17 174 887 С ^ 177% 174 
150,000 10 5/0 Great Northern..... TTTTP T" "m 93} 94 234 211 418 Jan., April, and July os es 
£130,000 100 РА * Do. брег Cent. Debentures, 1883 1ззце..... 104 107 101 107 414 7 | March & September $6 - 
17,000 26 37, Indo-European oe eee анне нна Pee ee на на „„ „ 52 55 62 55 4 10 ll May and November 51 53 
87,548 10 » London Platino-Brazilian ...................... * ., - , " 2 e 
£100,000 100 0 * Do. 6 per Cent. Debentures ................| 11) 113 11) - 1:3 677 March & September — - 
£100,000 | £100 4% |*Pacific European Tel.4% Guar. Debs.“ Rod" 1945х1] 108 111 106 109 813 5 24 es ža 
11,889 4/0 ra a VELIE fene, VC ДӨ dus RAPERE E EI RS: . 6) 7k 61 7h Б 8 1 April апа October АА ү 
8,881 |£100 Cert.| £2 *3ubmarine Cables Trust 6 per Cent.. 135 140 196 141 cu Xe =, x * es 
15, 6/0 West African Telegraph везение ноне ноне не 9» = xd 7 8 7 8 af | January and July I * ња 
800 100 5% |* Do. 6 per Cent. Debentures (red.) 103 106 103 105 416 7 | March & September 103} at 
,000 10 2/0 West Coast of America .............. een rn nne 1 ә 1 2 2 Уайбату aud July * 5% T 
£160,000 100 8% Do. 8 per Cant. Debentures, 1992 "s" mh t xd 102 1 17 93 103 7 15 4 June and December ed 2n 
88,321 10 0/6 West India and Panama L 1 1 1} se oe .. - 
84,563 10 6 Do. брег Cent 1st Preference ............ .. 11} ai 11} ll 5 2 2 | May and November 118 
4,009 10 6 Do. 6per Cent. 2nd Preference .......... -. 9} 10} 9% 100 514 8 T " g> = 
£80, 100 b * Do. брег Cent. Debentures, 1917 (red.) . xd 103 112 107 110 41011 | June and December .. 2 
15 5/3 Western and ВгашїНап........................— 9 9} 8} 9} 417 7 | May and November 9} э, 
83,129 d 8/9 Do. b рег Cent. Cumulative Preferred 61 7} 6 7 5 3 8 29 $ A 
amm ш | К |e BL Взето aaisa isi I | ach xh | ad gall | eid a rari ange) | 
per Cent. Debs. es x — 5 Febr & А t on 
£20,400 ||. 100. | 6% 50. 6% Mort. Debs., Series “B” 1910....—..| 102 109 E E. EU а s ы: 
&164,30) £100 6% 6 per Cent. Sterling Bonds (red.) ое,» 102 105 102 105 6 15 ll March & September ae 
TELEPHONES, " " ü РА 
44,000 6 6 Chili Telephone (fully paid) ...........— —...... i T 2 .. m 
224,850 10 а. Consolidated Telephone Const. & Manufacturing.. * Y. vs ve * May and November — — 
171,504 rh 1/0 | Oriental Telephone and Electric (fully paid) .... 4 i! 3 е | Yearly S was dfn we ee 
484,597 6 % APT Ü? ]⅛u тавбаву 7 74 7 74 3 9 10 June and December 74 7H 
15,000 10 6 Do. брег Cent. Cumulative 1st Pref. ...... 17 19 17 19 8 8 2 " " - — 
15,000 10 6 Do. 6% Cumulative 2nd Pref. (fully pald).. .. 18} 1j 16 174 АС ü № Ф — 
119,234 5 2 Do. 6% Non-Cumulative 8rd Pref. .......... 61 7 0 7 311 6 - Ps dn 
1,100,000 | Stock 857 |* Do. Debenture Stock, 3}% (red.) «.I 107 110 105 103 8 410 | January and July .. 1058 НА 
68,000 6 /0 | United River Plate ...... бо 31443 arcane 4*8 4964 o's. 3h 4 8} 4 z^ 3 F in ve 
4146,733 | Stock 6% |" Do. брег Cent. Debenture Stock(red.)....x!| 100 105 9) 104 447 1 | « ^ — $e 
ELECTRICITY SUPPLY COMPANIES, 
40,000 £10 10/0 | City of London Electric Lighting (fully paid) .... Hi 15} 13 15} з 46 | ар 15} 1595 
40,000 1 6/0 6% Cumulative Pref. (fully paid) .... .. 16 17 16} 17 810 7 Ра 17 oo 
£100,000 | 8 А те. Юр, 5 Stock (red.) ..........xd| 134 138 13) 135 214 1 | June and December a% - 
19,900 £5 ee Electricity upply Qo. Tar ВБ осаат và m - 75 — m — 
Y 30 | Charing Cross & Strand Electricity Supply Corp. 8} 8} 8} 8} = КА T 
£57,400 | £100 5% Do. Брег Cent. Debentures, 1900 * - - 
22,475 4 County of London & Brush Prov. Ord. (fully paid). 8 9 8 91 55 - se vs 
£10,000 £10 3/0 Do. . Prof: (ally рМ). oi sc scicaccvececesess до 12 13 13 13} 417 3 = 133 12] 
15,00] 29 Kensington & Knightsbridge Ei. Light (fully paíd) = z d : : = 
5, £5 м n e El. Lig ully paid). - EA * | but > as 
10,000 £5 6% Do. ist Pref. Cumulative (fully paid) ene Ge - а e January and July .. ә - 
45,000 £5 < Liverpool Electric Supply (fully paid) ... ..... 8 8] a di | к os - 
111,000 Б Є. London Electric Supp у Ewald X Re cash ica e on wa naires ~ 8 A" d "e "^ 
49,900 £10 5/0 Metropolitan Electric Supply (fully paid) ...... 12 14 13} 14h 215 2 a 13 13 
£150,000 Stock 44% |" Do. 43% Debs. sores vievaKknesduasané sons. ЖА 120 121 119 121 814 5 June and December 122 as 
6,452 £10 4/0 N 2 eee — m: TY 94 9} 9 10 du сч vs EM 
LE LE .. Rand lectric „„ „ „%„„%%„%%„% в „ % „%„% „%%% %%% „% „%„ „ „„ „% „% „ „„ „ sn ; j prem 1 1} prem. ee РЕЧ = 
19990 | 25 | 6/8 | St James and Pall lia . . . 14 108 ni 11} 4 ^ ii 
90,000 £5 7% Do. 7 per Cent. Preference..... eek b aeu oí 9} 10} a 10} 83 6 8 am fs 
59,900 6 4/6 Westminster Electric Supply (fally paid) .... 10 10} 10 103 3 5 1 * 108 10 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 8 1/6 Brush Electrical Engineering.. er 14 14 14 J 5 S 8 | - .. es 
90,000 2 6 Do. 6 per Cent. Pref. Non-Cumulative ...... là 1j 14 617 2 | ir ae zm 
&125,000| Stock | 447 Do. 4$ рег Cent. Debentur es.. 11 114 112 115 319 4 March & September — .. 
28,180 5 8/0 Crompton and Co., 7 per Cent. Cumulative Pref.. 2 2} 2 24 аА January and July . e$ * 
89,261 Б 1/6 Edison and Swan United (“ A" Swan) (£8 paid) .. 1j 2 14 1ł 8 11 8 | February & August 14 es 
£100,000 Stock 44% Do. 417 Mortgage Debenture Stock X 105 108 103 106 4 411 | January and July .. 105 - 
£20,000 £5 92 Electric and General Invest. Ordinary (£1 paid) .. * ES an |i Ёғ om 
110,000 2 << Electric Construction. là 18 1 14 ez | ы ae — 
12,845 2 2/93 Do. 7 per Cent. Cumulative Pref. .......... 8 2 8 413 4 | September ........ - ~ 
91,195 2 10/0 Elmore's Patent Copper Depositing „............. i 1 - | р, ee m 
20,000 b 80 Fowler-Waring Cables (fully paid) ....... асар T га Уз ss - .. 
60,000 10 15/0 | India Rubber, Gutta Percha, &., Works. 23 24 21 23 4 611 | February & August 231 22} 
£200,000 100 .. |* Do. 4per Cent. Debentures ...., Tr 105 103 105 108 514 1 | March & September — «s 
15,995 £10 А International Okonite Ordinary .................. - T ке | - — — 
16,000 £10 25 Do. 8 per Cent. Preference.................. Ж а sé | December and June 2 ad 
20,000 £5 м Manchester Edison-Swan A“ (21 103. paid) .... 1 1 E] & Ms 49 - E 
87,850 12 24/0 | Telegraph Construction and Maintenance ........| 38 41 33 4 4 710 | March and July. 40 33} 
£150,000 100 C. [* Do. рег Ое, Bonide A xd 101 107 102 106 415 3 | January and July . - — 
87,514 £5 e Woodhouse and Rawson Ordinary (£3 15s. paid).. T * ё | 2 м - 
41,098 £5 Do. Preference (fully paid).................. я ы — ә 
2100, 000 10 10/0 | W. T. Henley's Telegraph Works Ordinary........ 17 18 17 18 4 811 | March & September 17} 174 
,000 10 7/0 Do. 7 per Cent. Preference ................ 17 18 17 18 817 9 Ф ‘5 174 +. 
£50,000 | Stock 43% Do. 447 Mortgage Debentare Stock........ 100 114 1039 114 4 0 0 | February & August - .. 
RAILWAYS ano TRAMWAYS. | 
£680,000 | Stock r^ xax “чка South London Railway Con. Ordy. ...... 42 41 43 45 215 7 | January and July 44 
10 6 . 6% Perpetual Preference 14} 153 14} 16} 3 6 5 уз н 14} ee 
410,171 | Stock 4 Do. 4% Perpetual Debenture me ~.. - 185 137 135 137 218 5 | May and November 8 — 
87,500 £10 8 Liverpool Overhead Railway .. .................... 183g 14,7, 1311 Wy, Е В d & á 
10,000 10 26, SA PNÉNDOR 17 Ик [OIM oH 2 16 10 xn = - 
125,000 Stoa 1 D ͥ a i 116 | 112) 114 8 910 | January and July ~ — 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption, 
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UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


THE 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 

Small Space, 
Small Cost, 
High Efficienoy, 
Perfect 
Governing. 


0000 00000000000 


е" 


For Prices and Particulars apply to 


BRUSH ELECTRICAL , j 
ENGINEERING cb. 


LIMITED, 


49, Queen Victoria’ Street, 575 
| LONDON, E.C. | COMES s d PL >? : 


WESTERN ELECTRIC COMPANY. 


MANUFACTURERS OF 


„ S. 


CHICAGO, NEW YORK and ANTWERP. 


т . - 
— M v 


ELECTRICAL 
WATER LEVEL INDICATOR. 
| To work over lines B О x Soe’ 4 M мх A 100 


$ MANUFACTURERS, 
of any length, “OFFICES | A2 ORANGE STREET. 50 dE 


AND MILLS, 


TWIG FOLLY BRIDGE BETHNAL GREEN.E 
with or without 
Recording Diagram. 

ЗЕ 


Send for Special Circular. C. УУ. TREACHER & CO. 


(Late F. C. ALLSOP & Co.), 


Makers of BLOCKS, CLEATS, and ELECTRICAL WOOD FITTINGS. 


— —— 
— • -ũ„— — — 


165, Queen Victoria Street, London, К.С. 
Manufacturing Eleotricians. 


KING, ! MENDHAM & CO., | ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRAD 
BRISTOL. - | ELECTRIC LIGHT, TELEPHONE; and BELL nel emit oe od. post free. 
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THE ue TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
| 8 ECTIONS. _ Е MM 
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W VORLI D. — 


- TEB M 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, = 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND aM 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to DNE Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques. (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguelia, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycheiles, Mauritius, 

“апа Manila. SS Ü 

| Telegrams should be sent from the Company's Stations 
LONDON —Il, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; : 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANCHESTER-—20, Brown Street. . LIVERPOOL—K13, Exchange Buildings. 
| GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio na Maura, andia ,,Bettimo, Canea, Bitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens Ce ephalonia, | Sant Tinos, Andros, Zea, and 
ali the Gree ands. 


The companys Cables are worked by Muirhead’s DUPLEX principie upon all Its 
Main Sections. aE ! 


— a 

Io sending T from Postal 3 cc 23 rds bel alled gratuitous] 

"care should be taken to mark thea (YAN STERN, mene erde Postal Authorities. У 07 
Books of Forms and Tariffs forwarded post free on application at the ‘Company’ 8 Chief Offices. as above, or at 


37, RUR CAUMARTIN,. PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O. E By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL улна. 


Se 

. OONNECTED WITH » 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS BETTLE- 
MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 

TURKEY AN D THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of. Messages are secured by the 
- VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 


WRITING. RECORDING INSTRUMENTS, by the employment of a Speolal Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a Seeman of Control which is exercised 


over every Message. 
accepted at the Company's О 


LONDON: 18, old“ Broad Street, E. O., 6 6 And 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. 0. 
LIVERPOOL: Walmer Building, 6, Water Street. 

MANOHESTER: 60, Spring Gardens. | 

Where receipts are given gratis for the charges made and whence rg ER are sent direct by Special Wire, and 

at any Postal elegraph Office throughout e Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded poat free ов 
application to the Company's Head Offices, 18, Old Broad Street, don, E.C. 
W. ANDBEWS, Managing Director. 


THE INDESTRUCTIBLE . PAINT COMPANY, Ltd, 27, Cannon St., E.O. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


READY MIXED. uss d rans орча апын p. os ra саа d Electric) 
SABLE AT ANY т! 7 YA or outside), LAM Р» and Electric 
SABLE A ME. . Ior SHIPS, STEAMERS, OTS (inside о ого › LAMP-POOTS ( 
THEINDESTRUCTIBLE. PAINT resists the action of acids and alkalies. Invaluable foe Iron барро Roofing, Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARB USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, @о. 
BROWNINO'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


.BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "4? damp Wale.” 
Makes Bricks, Porous: Stone, Cement, &., weatherproof. It was applied to OLEOPATRA'S e IN MAY 1070, rand aer after eleven years 
exposure to the trying climate of London, Mr. Dixon, С.Е. (who brought the Obelisk to London Times, May 28th, 1890 


THE PAINTS and the SOLUTION. SECURED tho HIGHEST AWARDS at each of tho EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' W BATHERPROOF LONDON." 


H JALLOWEEN. Duncan Wallet and Co., 


Shi f Wines, Spirits, Teas, Coffees, &c,, in Bond. 
INDIGESTION, WIND, BILE, SICKNESS, HEADACHE. PPS TH, FENOQUBGH STREET. LONDON, EC. 


A pure and harmless Cordial, and a splendid Pick-me-up. postal Arrangomenteenado еони af гард Stations & Cable Steamersabroad. 
A BOON TO JADED WORKERS AND THINKERS. Mesars. D. W. & Co. gs gy ECT and Bonded Storer tothe CABLE S BASTARA 


“ R of several Companies, U8 STATIONS of the 
Of all Chemists, in Bottles, IS. 14d., 2s. 9d., and 4s. 6d. ; or of the AND 80U 
CHINA TELEGRAPH COMPANIES, and are prepared бо execute orders on specially 


TH AFRICAN, and EASTERN EXTENSION, е AUSTRALASIA, AND 
DYSPEPSIA CU CURE с0., 18, Eldon St., FINSBURY, E.C. favourable terms on shortest notice. 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


48 SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STRAMERS, DUCAL LIRE, CLAN LIRE, RATIONAL 


LIRE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Меш, MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Prinelpal Ports, 


Particulars, Circulars, and Testimonials will be sent in answe bo applicaticn made tothe SOLB MAKERS, 


JOHN KIRKALDY & SON, -- GARFORD ST, LONDON, Е. 


‘TELEGRAPHIC ADDRESS ; " KIRKALDY LONDON. 


AVN 30 


: OLEOPATRA'S NEEDLE - 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lom, xo 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


9999999999999 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— . 


SOUTH AFBICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM. ' 


WEST COAST. 


BRITISH | PORTUGUESE. | FRENCH. 
BATHURST (Gambia). BISSAO. ; CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND 0 (Porto 
ACCRA. , KOTONOU (Porto Novo) 
PARS : бай - GABOON. - . 
BR ASS. S. THOME. WHYDAH. 
Е LOANDA. GERMAN 
BONNY. ` | BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forma, Tariffs and all Information oan be obtained at the Company's Head Offines, Winchester House, 50, Old Broad Street, E.C. 
By order 
H. E. PLANK, Secretary, GEORGE DRAPER, Secretury, I. CAMBROOK, Secretary, 
Arroan Dinzor ТкпкавАрн Oomeany,. EasrkRN and South Arnican TELEGRAPH West Arroan TaLEGxaPH COA. 
Оомрант. 


—— — — n R : E ur V ob - М j 
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THE WESTERN « BRAZILIAN TELEGRAPH 60., In 


TER above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE: Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. | 


Under working arrangements with i 


THE PACIFIC & EUROPEAN TELEGRAPH Co, Ltd, 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo, Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


e. d. s. d. 

Madeira .. .. .. .- . .. „ 1 2j Argontine Republic—Al] Stations 4 6 

Oape Verde — 5 pii wm д : Paraguay—All Stations ^ .« .. .. . „ 4 8 
| 99 99 ? go * : CI 

Brazil—P ра ма uus Мы Мык me des к 6 Bolivia—All Stations .. s- - 6 3 

5 All other Stations .. 185 ae 4 6 Ohili—All Stations M eee oe - om - 6 8 

4 6 6 2 


Uruguay—All Stations Pern—All Stations... „_ _ . e 7 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern." 


By Onpza, | 
RIOHARD COLLETT, Secretary, 
Baazunan BuswaRDO Tsuzcrars Oo., Wincuxeren Hovas, Оьр Broan бтвент. 
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“COMMERCIAL.” 


THE LEADING ATLANTIC CABLE COMPANY. 


MACKAY - BENNETT SYSTEM 1 


NE -A NT / 


\в9^ 


THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND ST RELIABLE ROUTES To ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. The greatest competitive system of Telegraphs ever 
maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CONNECTIONS. ECTIONS. CANADIAN PACIFIC TELEGRAPHS reaching ali important places In CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 
“МА COMMERCIAL.” UM . od fort being forwarded by this Company's system, please mark thom ‘Via COMMERCIAL," which 


for ; or use the Company's own forms, bearing Ite GLOBE trade mark 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 
` Нилр Ойон: 253, BROADWAY, NEW YORE, U.S.A. 
PRESIDENT 


J. W. MAOKAY, ; 
GBRO, G. WARD, VION-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 
' EXECUTIVE OFFIOES, No. No. 196, » Broadway, NEW YORK, U.S.A. 
THOS, ). ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to KEW YORK CITY direct. Beth Cables are duploxed. 


The LAND-LINE SYSTEM of the Company in AMERICA ises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN tke 
OENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXICO and CENTRAL and SOUTH AMERICA. - 


DIRECT WIRES and CABLES to HAVANA, СОВА, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 
Te eniro the Рие and Frome! тавонои vf 5 ony татар Office 1o all places in the Western Hemisphere 


“Via Western Union.” (“i as 


Te Опен Eine” 282, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 
RECEIVING OFFICES: 


GENERAL OFFIOB, LONDON, 
BISHOPSCATE HOUSE, 55 and 66, BISHOPSCATE STREET WITHIN, L. s. 
FREDERICK WARD, MANAGER IN ENGLARD. 


40, MARK LANB, LONDON, Е.С. 2, ?, NORTHUM BERLAND AVENUB LONDON, w. o. LE PANMURESTRERT, DUNDES, 
11. ROYALE PONE LON DON EC o 45, 15 9 Oe BUILDINGS, LIVERPOOL, TOL. 1225 9 STREET, .RDIKB H. 
12 HOUSE, AROWDEL ВТ. STRAND, | 99, GORDON STREBT LEAN. " 7, ROYAL BXOHANGR, BANK ST., MANCHEST 
NDON, W.C 10, FOR SQUARE, BRADFORD. 1, SIDE, NBWOASTLB-ON-TY NR 
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TELEPHONE No. 15,077 TELEGRAMS; "INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
TENDERS INVITED. _ 


NOTICE TO CONTRACTORS. 


ARMAGH DISTRICT LUNATIC ASYLUM. 


Ide Commissioners for the Control of Lunatic Asylums will receive Sealed 
TENDERS up to 10 o'clock a.m. on the 8rd August, 1898, for the SUPPLY ара 
ERECTION of an ELECTRIC LIGHT INSTALLATION for Ármagh District Lunatic 


lum. 
“Tne Tender should be sent in a sealed envelope, endorsed outside, “ Tender for 
ening. Asylum,” and addre to the Secre ; of 

Control, Custom House, Dublin, and should be accompanied by a SEPARATE sealed 
envelope similarly addressed and endorsed, oontainip a one Detailed Estimate. 

Forms of Tenders and оро of Specification, which has been pre by 
J. H. Greenhill, Esq, New King.street, Belfast, will be issued on application to 
this office on deposit of 41, which will be returned to all persons who have sent in 
bona fide Tenders. 

The Plans can be seen at the Office of the Architects, Messrs. J. J. Phillips and 
Son, 61, Royal-avenue, Belfast. | 
The Board will not be bound to accept the lowest or any Tender. 

(By Order), 


P. J. TUOHY, Secretary, 


Office of the Board of Control of Lunatic Asylums, 
Customs House, Dublin. 
7th July, 1806. — fa. 


LECTRICAL BUSINESS FOR SALE IN NORTH OF 
ENGLAND. 
1 кисы шо =e in е 1 -ol = м 4 BIECTRICAL T de 
loymen endid o unity is affo or an energetic . In 

about £6,000. Present owner рр solely on account of Ul health.” Priactpals or 

their solicitors only dealt with. 
For further particulars apply 

Glasgow. 


O BE SOLD, as a Goin | 
ELECTRICAL MANUFACTURING and CONTRACTING BUSINESS, owi 
to senior partner retiring. £18,000 required. Sums under £4,000 not entertain 
Fullest inv tion allowed. Would suit three or four energetic men joining 
йә Established over 90 years.—SOUTHAM’S Agency, 29, Paternoster-row, 
on. 


ANAGING PARTNERSHIP.— Half Share in well- 

established business. £1,150 required. Profits over £400 annum nett 

to divide. Increi business. Practical men need only apply. —SOUTHAM'S Partner- 
ship Agency, 29, 


to DAVID WHITE, Solicitor, 106, Bath - street, 


Concern, old-established 


ernoster-row, London. Speciality: Auto Car partnership. 


HE EASTERN EXTENSION, AUSTRALASIA AND 


| CHINA TELEGRAPH COMPANY (Limited). : 
- NOTICE is Hereby Given that the FOUR PER CENT. MORTGAGE рЕВИМ URE 
STOCK REGISTER wil be CLOSED from the 28th to the 31st instant, both days 
Inclusive. By order, 
W. R. LYNE, Assistant Secretary. 
Winchester House, Old Broad-street, E.C., 
Sth July, 1896. 


‘UBMARINE CABLE 

NOTICE is Hereby Given that on and after the 15th July the sum of £1, 
of the COUPON due 15th April, 1890, will be PAID by Messrs. GLYN, 
and CO., of 67, Lombard-street, between the hours of 10 a.m. and 2 p.m. 
The Coupons should be left with the Bankers for examination FOUR clear Rays 
before payment. By Order of the Trustees, | 
| | A. BRODRICK, Secretary. 

Winchester House, 50, Old Broad-street, London, July 8th, 1896. PS | 


(ITY. AND GUILDS OF LONDON INSTITUTE 


SESSION 1890-97. | 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute's Coll commence in October, and cover a period of two to 
three years. The MATRICULATION EXAMINATION of the Central Technical 
College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE :.  — 
See ib peur of cos praparitg iS ͤ COD. мол CERCLE кнын! 
er ears of age pre come Civil, or Elec n 
Chemical and other Mandfactereté and Teachers. | eh 
THE MATRICULATION ATION will be held on September 21st to 24th, - 
and the new Session will commenoe on October 1st. 
Professors:—O. Henrici, LL.D., F.R.S. (Mathematics); W. C. Unwin, F. R. . 
M. I. C. E. (Civil and Mec 


hanical Engineering); W. E. A „F. R. S. (Phys 
Electrical Engineering); H. E. 1 Bin., PRE (Che icm and 


! (Chemistry). | 

' ӨТТҮ AND GUILDS. TECHNICAL COLLEGE, FINSBURY. 
(Leonard-street, City- road, E. C.) The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for Students not under 14: years of age, preparing to 


мес or Electrical jus and Ch Industries. 
ENTRANCE EXAMINATION be held on September 22nd, and the new 
Session will commence on October 6th.' · P | | 


; Я ` H 
Professors :—8. P. Thompson, D.Sc., F.R.S. (Electrical Engineering); В. Meldo 
F.R.S. (Chemistry) ! es п) S Meldola, 
JOHN WATNEY, Hon. Secretary. 


City and Guilds of London Institute 
Gresham College, Basinghall-street, E.C. 


The LIST of SUBSCRIPTIONS will be OPENED оп THURSDAY, 9th July, 
and OLOSE at or before 4 o'clock on FRIDAY, 10th July, 1896. · 


THE RIVER PLATE ELECTRIC LICHT 
AND TRACTION CO.,Ltd. — 


AUTHORISED SHARE CAPITAL: . 


£150,000 rx 30,000 Six PER CENT. CUMULATIVE PREFERENCE SHARES OF 
£5 EACH, AND ENTITLED TO PRIORITY IN CAPITAL ; 
‚ AND £150,000 IN 50,000 ORDINARY SHARES OF £5 EACH. 


ISSUE of £125,000 Five per Cent. (part of а total anthofised issue 
of £160,000) FIRST DEBENTURE STOCK at 973, 


Redeemable by the Company at Six Months’ Notice at 1074. 

ISSUE PRICE £97 10s., payable as follows: £5 per cent on Application; 
£20 on Allotment; £40 on 30th September, 1896; £32 10s. on Slat 
December, 1896—total £97 108. . y | 

Prepayments will be accepted on Allotment under discount at the rate 
of 2 per cent. per annum. e omn | 


| ABRIDGED PROSPECTUS. 
THE RIVER PLATE TRUST, LOAN AND ,AGENCY COMPANY, 
Limited, 52, Moorgate-street, E.C., are authorised by, the Company (о: 
offer the above-mentioned Debenture Stock for subscription. | 

The interest will be payable half-yearly, on Ist January and Ist July in 
each year. Scrip Certificates to bearer will be issued against Bankers’ 
Receipts and Allotment Letters, to be exchanged on cqmpletion of all 
payments for the Certificates of the Debenture Stock. 

The Debenture Stock will form a first charge on the whole of the 
Company's stations and property, and will be secured by a Trust Deed to 
be executed by the Company in favour of the River Plate Trust Loan and 
Agency Company, Limited, as Trustees for the Debenture Stockholders. 


The Company’s Electric Lighting Stations, already in operation, are in 
the cities of LA PLATA (the Capital of the Province of Buenos Aires), and 
Rosario, the principal commercial port of the Province of Santa Fé. A 
well-equipped station is in course of construction by the Company in the 
City of Tucuman, the Capital of the Province of that name, and the 
centre of the great sugar industry of the country. This station is now 
nearly completed. ' 

The further Capital raised by the present issue is chiefly for the purpose 
of carrying out the erection of a Station in Buenos Aires, for which the- 

quisite authorisation has been obtained. | 

he Lighting Receipts of the two Stations already at work have 
increased from £14,816 118. Od. in 1892 to 223,91 1, 148. 7d. in 1895, and 
the gross profit thereon from £3,928 16s. 2d. to £11,124 Ва. 11d. 
' The net revenue of the pioneer Company last year—after providing for 
all general expenses, which bear heavily upon a business in its first 
evelopment wu £10,050 17s. 2d. Since the close of these accounts, 
further important Contracts have been: obtained, which will, it is estimated, 
bring the net Revenue of the present Company up to £15,000 or £16,000 
(including that from the Tücuman Station) so soon as the plant now in 
course of shipment and erection, is in operation. These figures do not 
include provision for depreciation, which is estimated at £5,000. — 

The present Revenues acquired and arranged for may, therefore, be put 


at £12,000 net, and that of the Buenos Aires Station at not less than the 


same amount. The net results of the four Stations would thus not fall 
short of £24,000, without counting on anything from Tramway Traction, 
for which there is a large field in Buenos Aires alone. 
The interest of the Debenture Stock being £6,250, it follows that there 
will be ample margin of security, | | | | 
Full Proepectuses and Forms оѓ. Application may be obtained from The 
River Plate Trust, Loan and Agency Company, Limited, 52, Moorgate- 
street, E. C.; the Brokers, Messrs. Snell & Swaflield, 9 & 10, Tokenhouse- 
yard, E. C.; and the Solicitors, Мевагв. Ashurst, Morris, Crisp & Co., 17, 
Throgmorton- avenue, Е.С. | Я 2 
London, 7th July, 1896. | 


The following are the particulars of the Company's Board and Officials : 


DIRECTORS: 
J. Н. DUNCAN, Esq., Director Monte Video Water Works Company,. 


THOS. FARRELL, Esq., Director River Plate Trust, Loan and Agency 


Company, Limited. i a 
C. J. GUNTHER, Esq., Chairman of Liebig’s Extract of Meat Co., Limited. 
E. J. HALSEY, Esq., J.P., Director of The City of Santos Improvements Co. 


FRANCIS INCE, Esq., of Messrs. Ince, Colt and Ince, Solicitors, London. 


W. R. CASSELS, Esq., Managing Director in the River Plate. 


| Consulting Engineers : | | " 
Messrs, KINCAID, WALLER & MANVILLE, 29, Great George-street, 
Westminster, S.W. 
| ' * Solicitors : 
Messrs. ASHURST, MORRIS, CRISP’& Co., 17, Throgmorton-avenue, Е.С. 


Auditors: 
Messrs. DELOITTE, DEVER, GRIFFITHS & Co. 
Brokers: 
Mesars. SNELL X SWAFFIELD, 9 & 10, Tokenhouse Yard, E. C. 
| Bankers: 
Messrs. GLYN, MILLS, CURRIE & . Co., Lombard Street, E. C.; land 
THE LONDON & RIVER PLATE BANK, London and Buenos Aires. 


Secretary, and Offices: 
T. S. HAMILTON, Esq., 78, Coleman Street, EC, 
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2 Gola Medals. 


MSN SS 


S T A N L Е Y ке Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Pricer. 
— PRICE LIST POST FREE. —— 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London." Telephone, 65188. 


APPOINTMENTS VACANT. 
MHE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF PHYSICS. 

Applications are invited before July 26th for the Appointment of ASSISTANT 
LECTURER and DEMONSTRATOR in TECHNICAL ELECTRICITY. Salary £125, 
with certain fees, which amounted last year to £78. 

Particulars may be obtained from the SECRETARY. 


 SITUATIONS VACANT AND WANTED. 
ANTED, a first-class:man as FOREMAN of Instrument- 


making Department ; must have a thorough knowledge of gravity and Cardew 
instrument work. Good wages paid to a thoroughly competent map.—Apply, stating 
age and experience, to ?235, Electrician Office, Salisbury-court, Fleet-street, E.C. 


A young gentleman is desirous of obtaining a SITUATION 
in Chemical or Electrical Works, without salary. Has had four years’ training 
at the City and Guilds of London Central Institute, Kensington.—Address, ''8. O., 
care of Street and Co., 30, Coruhill, E. C. 


ADVERTISER seeks SITUATION as IMPROVER in 


Central Station or with first-class Electrical Firm. Age, 21 Three years’ 
practical experience, good theoretical knowledge, good draughtsman.— Address, 
** E. M. F.," care of Bookstall, 04, Edgware-road, London, W. 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you mayhave. We can introduce 
you, free of charge, to the best men now at liberty. 
Address, CHAS. RICHARDSON and CO., Engineers’ Bureau. 342, Strand, 
London, W.C 
ARTNERSHIPS.—ELECTRICAL ENGINEERS and 
others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeking Investments can obtain personally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strietest confidence 
observed. —Address, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 


RACTICAL EVENINGS ; running engine, dynamos, &c. 
Mondays, Wednesdays, Fridays.—ELECTRICAL ENGINEER, 51, Sinclair-road, 
West Kensington. 


QLECTRICAL FITTER (27), 13 years mechanical and 
electrical experience, wants job as journeyman, foreman, or would take charge 


of lighting, heating, and water supply of country estate, first-class reference ; moder- 
ate wages for permanency.—W ICKENS, 76, Tonbridge-street, Euston-road, London. 


WANTED, and FOR SALE. 
PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices pon by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platinum sol 


A CCUMULATOR CHARGING.—C. H. CATHCART 

and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes Be, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-bulldings, Salisbury- 
square, Fleet-street, E.C. (Telephone No. 65,260.) 


A DVERTISER wishes to acquire knowledge of process of 

Manufacture of Incandescent Lamp Filaments. Zinc chloride or other similar 
process.—Letters to be addressed to ''Z. N.," Electrician Office, Salisbury-court, 
Fleet-street, E.C. 


PORTABLE ELECTRIC 


FOR :— 


SHIPS, 
MINES, 


FIRE 
BRIGADES, 


; TRAVELLERS, 


&c., 


FACTORIES, 
GAS WORKS, 


&c. 


&c., &c. 


MAKER 


" 25-540 ЕХ И ҮЧ. 


56, Red Lion Street, Clerkenwell, Е.С. 


LIST of APPLICATIONS will CLOSE on or before TUESDAY, the 14th July, 1896. 


THE ROLLER-BEARINGS СО., 


LTD. 


Incorporated under the Companies’ Acts 1862 to 1890, whereby the hability of Shareholders is limited to the amount of their Shares. 


Capital £150,000, divided into 76,000 Six per Cent. Cumulative Preference Shares of £1 each, and 76,000 Ordinary Shares of £1 each. 


The Preference Shares to rank on the whole of the Property and Assets of the Company in priority to the Ordinary Shares; and in respect of Revenue to be entitled— 
First To a Cumulative Preferential Dividend at the rate of Six per cent. per annum ; and 
Second —To rank pro rata with the Ordinary Shares for further dividend after Ten per cent. has been paid on the Ordinary Shares. 

Of the present Issue of 55,000 Six per Cent. Cumulative Preference Shares of £1 each, and 55,000 Ordinary Shares of £1 each; 30,000 
Preference Shares and 30,000 Ordinary Shares are offered for public subscription, payable as follows :—5s. on Application; 5s. on Allotment ; 
5s. one month after Allotment ; and the Balance at an interval of not less than Two Months. 

Interest. at the rate of Four per cent. will be allowed on ali Calis paid in advance. 


The present issue will provide £20,000 for Working Capital and leave 40,000 Shares for issue as occasion requires. 


11,000 Shares have been applied for by the Direetors and 


their friends, and will be allotted in fall. 


DIREOTORS. 

Major-General C. В. HUTCHINSON, C.B., late Senior Inspector of Railways to the 
Board of Trade, Blackheath, S.E., Chairman 

saga dei BUSH, Member Inst.C.E., Director of the Vendor Syndicate, 84, Cleve- 

nd-square, W. 

A. J. OLDHAM, Member Inst. C. R., l4te Deputy Consulting Engineer to the 
Government of India for Raflways, Northlands, Guildford. 

WILLIAM SHELFORD, Member of Vounail Inst. C. R., 364, Great George-street, S. W. 


Bankers.— NATIONAL BANK OF SCOTLAND (Limited), 37, Nicholas-lane, R. C. 


Head Office in Edinburgh and Branches in Scotland. 
Consulting Engineer, —Sir DOUGLAS FOX, Vice-President Iust.O.E., 28, 
Vietoria-street, 8. W. 
Solicitors.—Mesrs. ASHURST, MORRIS, CRISP and CO., 17, Throgmorton- 
‘avenue, Е.С. Mor the Company) ; Messrs. MARSHALL and MARSHALL, 3 and 4, 
Lincoln's Inn-fields (for the V endors). 
Audjtore.— Messrs. FULLER and WISE, 73, Basinghall-street, К.С. 


Secretary and Offices.—THOMAS W. HOW, 1, Delahay-street, Westminster. 


ABRIDGED PROSPECTUS. 


y has been formed for the purpose of purchasing all right and title to 
Frederick Purd M. Inst. C. E., 


This Com 
a roller-bea 


oping and working the same. 
Great Britain, United States of America, 
Germany, Austria- мокату, s rance, m, Italy, Russia, Canada, New South 
Wales, the Argentine Republic, Brazil. and Uruguay. 

Negotiations are in progress for the sale of the patent rights for France, Belglum, 


and South America. 
APPLICATIONS. 


rights have alread 


Dynamos, Tram Oars, Omnibuses, Cabs, Carts, 
Gyoles, and Carriages of all descriptions, Workshop Shafting, 
© Engine Sh fte, Mills, Stationary Engines, » &0. 
Description —The invention is an improvement upon the ball bearing almost 
universally adopted for Cycles, and иро the other bearings in general use, by 
eubstituting rolling motion for rubbing friction. This is effected by placing the axle 
1 sod оцы, which are so arranged that they are kept in true position, 
e е, a i 
Roving laterally, „and are prevented from grinding against each other or 


There is no other Bearing which so mechanically fulfils these conditions. 


Objects of the Invention.—To economise the oost of traction, whether in 
fuel, electric current, or horse-flesh, by— 

(1) Greatly reducing the friction due to the sliding or rubbing action which 

in all ordinary forms of bearlogs. 

(2) The saving of oil and other lubricants, which by this bearing can be reduced 
to sufficient only to prevent rusting, with a resultant sa which is great, 
aud constitutes an important economy in the starting and running of all 
kinds of vehicles. 

The number of bearings used on railways, tramways, road vehicles, cycles, shaft- 
ing and machinery is so great that it is i e to attempt to give an accurate 
estimate of them. The latest returns of the Board of Trade show that there are 
upwards y 3 millions of bearings on the axles of Railway Vehicles 
in the United Kingdom alone, and about 17900 on fram Oats, 
and the number on road vehicles and cycles must fur exceed these. It is: obvious 
that the field is practically unlimited for the application of these , the 
аңезева of which ts already assured by their adoption in the cases men 

ow. 


Estimated :Pre@te.—Assnuming that only 1 per cent. of the axles of Railway 
Vehicles alone were fitted with these gels the inoeme of the Company, atter 


allowing for ponen ex would be sufficient, upon the basis of an average 
Royalty of 108. per aur to pay 6°/, on the whole of the Preference Shares and 
10°/, on the Ordinary Shares 


xperiments extendiug over the past three years have proved the eriority of 

‘these: roller мөк over other existing bearings, and also that the invention is 
me hanically and theoretically sound. “Bearings have been applied with 
conspicuons suoeess to Railway Carriages, (Wagons, Tram Cars, Dynamos 
Cycles and Works Shafting ; they have been worked without lubricants at of 
from 500 to 4,000 revolutioos per minute, and in no case has there been any heating. 
It has also been shown by a series of trials, that the effort required to start aud 
keep in motion vehicles fitted with these bearings із only from enewsixth to.eme- 
fourth of that required for the same vehicles when fitted with the ordinary bearings. 

The purohase price payable to the Vendors, who are also the promoters, has been 
fixed by them at £90,000, payable as to £22,500 in eash, £25,000 in Preferenee Shares 
(fully paid) or cash at the option of the Directors, £25,000 in Ordinary Shares, and 
the balance in cash, Preference or Ordinary Shares, at the option of the Directors. 

The Vendors are also to receive half the net proceeds on the sale or licence of 
foreign and colonial patents. 

The Vendors defray all expenses of the formation and registration of the Company 
and the issue of its capital up to allotment. 

Prospectus and forms of application may be obtained from the Bankers, Solicitors, 
and from the Secretary at the offices of the Company. 


Dated July 10, 1895. 
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jy WILLANS e ENGINES ¢ 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I. H. p. 


HIGH SPEED. 


E 


== 


— N — Ба. 


— 


ORT 
ШОШ 


ШЩ 


ШШЩШШИШШ 1111 — 


ns p ообону у of Steam. | 


(A consumption of less than 131b. per LH.P. per hour has been recorded under suitable conditions of size, pressure, &. 
and even in Engines of 80 I. H.P. а consumption of less than 1441. can be guaranteed with 160lb. pressure. ) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 130,000 Н.Р. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., 2 E- 


See 


| норуот E Co. х YY Important cnnouncement 
—————— M" 


on page vii. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and BWoilermakers. 
Speciality: STEADY RUNNING ENGINES. FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of ail Sizes up to 1,500 h.p. The “ECONOMIC” Boiler is one of the best 
— — — — — ———————————— steam generators before the public not- only 


for Efficiency but for Economy and Dura. 
bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELEOTRIO LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 


MAKERS OF 


Portable and Semi-Portable Engines. 
Semi-Pixed Engines and Boilers, 
Horizontal Engines, 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 


Corliss and Trip Gear Engines. SUCCESS. 

Horizontal Winding Engin 

Air Compressers. m Cornish, Lancashire, " Essex,” Vertical, 1000- 
motive, Boonomio," Safety, Water-Tube, 


Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers, 
Compound Semi-Pixed Engines and Boilers. 
Oompound Horizontal Fixed Engines. 


| Marine, and other Boilers. 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Telegraph Addres : " PAXMAN,COLCHESTER."  Paxman's Patent “Economic” Steam Boiler, BOILERS MADE UP TO 2001, WORKING PRESSURE. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


d oral Office: 78, QUEEN VICTORIA STREET, E.C. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL EN GINEERIN G, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


No. 947. [vei и.) 


FRIDAY, JULY 10, 1896. 


PRICE SIXPENCE. 


NOTES. 


* In the death of Sm Jon Penner, The Electrician has 
lost a proprietor who was proud of his connection with 
the journal, and careful of its good name, and who 


showed his trust in those directly responsible for its 
management by leaving them unfettered discretion. 


Tue grant of a Civil List pension to Mr. OLrver HEAVISDE 
to which reference is made to-day in our leading columns, 
does infinite credit not only to the broad-mindedness and 
perspicacity of those members of the present Government more 
immediately concerned in the matter, but also to the band of 
ardent admirers, headed by Prof. Perry, who with unwearied 
assiduity pressed the claims of the Hermit of Paignton until 
success crowned their efforts. 

Tmar Herr G. Jaumann has the courage of his theory is 
shown by the Paper which we have had translated for to-day’s 
issue. His Paper on “ Longitudinal Light,” which was repro- 
duced a few months ago (The Electrician, Vol. XXXVI., p. 629 
et seq.), attempted to find a mathematical explanation for all 
the known properties of cathode and Róntgen rays. It also 
predicted that cathode rays must be deflected not only by 
magnetic, but also by electrostatic forces. Such a deflection 
has, of course, been sought for, but had not, so far as we are 
aware, been satisfactorily shown up to the time of the publica. 
tion of Herr Jaumann’s memoir in April. In our issue of the 
26th ult., however, Prof. Sicvanus THOMSON communicated 
ihe interesting fact of an undoubted electrostatic deflection of 
cathode rays, though he could find no trace of a similar 
deflection of X-rays. Herr Jaumann gives a detailed and care- 
ful description of the phenomenon as observed by him ; and 
according to him it is transient, like Farapay’s induction 
current. Also, it is only observed when the rays are very 
feeble. It is evident that further careful experimentation is 
wanted here. The crop of curious phenomena yielded by 
investigations of the properties of X-rays and cathode-rays 
exhibits as yet no signs of exhaustion. In addition to Herr 
JAUMANN'S Paper, we publish two others in the present issue, 
one by Prof. №рнев, announcing the existence of a peculiar 
rotational motion of а cathode disc in a Crookes’ tube, the 
other by Mr. A. A. CAMPBELL Swinton, describing some 
interesting effects due to the magnetic field. By altering 


the strength of the magnetic field, Mr. Swixrox finds that 
he alters the quality of the X-rays produced in much the 
same way as can be done by varying the vacuum, though, 
of course, the magnetic method is simpler and more reliable 
and more accurate. The proper co-ordination of. all these 
strange proclivities will require a master mind. 


We suggested last week that the momentary fall in voltage 
in a carbon arc when the current is suddenly increased might | 
arise from a reduction in a thermo-electric back E.M.F., owing 
to the momentary overheating of the negative carbon. It 
occurred to us that the matter might be put to experimental 
test, and the most obvious course seemed to be to artificially . 
overheat the negative tip, independently of the heat of the arc 
itself. If, when the current was constant, such an artificial 
overheating of the negative tip led to a fall in voltage, the 
inference as to the existence of a thermo-electric back E.M.F. 
would be strengthened. | 


— —— 


Various ways of doing this suggested themselves. The 
negative tip might be overheated by the C?R effect of an 
independent current sent laterally across it; or by focussing 
the radiation from another arc upon it; or by surrounding it 
with a sheath or hood of refractory material; or by playing 
an oxy-hydrogen flame upon it. Through the courtesy of Mr. 
W. J. Davy, and with his kind assistance, we have been able 
during the past week to test our inference experimentally. 
In all the tests made thus far, the overheating of the пера» 
tive tip has been accompanied by a fall in voltage, the 
duration of the lower voltage being simultaneous with the 
period of overheating. Experiments made with a lateral 
current were not conclusive, owing to the fact that this 
current came from the same mains as supplied the arc. 
But, so far as they were of any value, they pointed in the 
same direction. More satisfactory evidence was obtained by 
arranging a small cup or sheath of refractory material 
around the negative carbon, fitting this very loosely. Imme- 
diately this sheath, when white hot, was raised so as to 
enclose the tip, the voltage fell; and when it was lowered 
so as to expose the tip to normal cooling action, the voltage 
rose to its normal value. On the other hand, a sheath 
placed over the positive carbon produced no effect. These 
tests may serve to throw some further light on the phenomena 
of the arc, and we trust they may induce others to investi- 
gate the matter more fully. 
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Tuar the progress of naval signalling has not kept pace with 
modern requirements is, especially as regards day signalling 
under conditions such as would obtain in action, a generally 
admitted fact. However, considerable attention has of late 


been directed to the matter, and trials of new devices are the. 


order of the day. Quite recently the Sellner system was tried 
aboard the Inflexible,” off Spithead, with apparent success. 
The Sellner system consists of two lanterns with all-round 
visibility. Each lantern is capable of producing five classes 
of lights—fixed white and red, white occulting, red occulting, 
and red and white occulting. The apparatus is worked from a 
pedestal about the size of an engine-room telegraph, a dynamo 
supplying the current for the lights, while the occulting is 
produced by separate batteries ; though it is hoped eventually to 
markedly simplify the device in thisrespect. In order to ensure 
an adequate test all the coastguard stations in the vicinity of 
Spithead were directed to take observations and report, and tem- 
porary stations were also provided along the coast. It wasfound 
that, while it took five or six seconds to make each signal, 
these were clearly visible at a distance of six or eight miles. 
The Sellner system looks somewhat complicated on paper, 
‚ though it is very possible that it is not so in reality. The 
principle involved, however, certainly seems a good one. 
There is a great diversity of opinion in the navy as to the 
merits and demerits of coloured lights, the rising generation, 
generally speaking, being in favour of them, whilst some of 
our best admirals are against their use. A great point in 
their favour, it seems to us, is the certainty they confer; a 
signal made in this way can be kept showing as long as 
required. A flashed signal can, it is true, be repeated; but, 
under many atmospheric conditions, no amount of repetition 
would add appreciably to the chance of correct interpretation. 


Certainty the stout ship “ Electric Traction ” is being 
borne into port by a fair wind. At the last meeting of the 
Birmingham Corporation the recommendations of the Public 
Works Committee, summarised on page 800 of our last issue, 
were adopted after a 54-hour discussion ; and the Sub-Com- 
mittee of the Tramway Committee of the Glasgow Corpora- 
tion, after a prolonged and pleasant tour on the Continent, 
finds itself in а position to suggest that a trial of the over- 
head trolley system should be made on the Kelvinside- 
Dennistoun line. Both recommendations, different as they 
are, meet, it seems to us, the circumstances of the case, and 
we hope to see the two schemes go through without let or 
hindrance. It was specially gratifying to find that even in 
Birmingham, the home of the municipalisation craze, there 
are men honest and shrewd enough to assert boldly that 
municipalisation is not at all times a solution of every 
problem, and to admit that it does not of necessity spell profit. 

—— —Uä—ũm1— ө ‚—г——— 


Cable Interruptions and Repair :— 
Date of Interruption. Date of Repair. 
Puerto Plata—Martinique...... Dec. 19, 1895 ... — 
Monte Alegre— Santarem....... May 6, 1896 — 
Cadiz—Teneriffe .................. June 6, 1896 — 
Jamaica- Colon June 10, 1896 July 3, 1896. 
Рага — Maranham q July 9, 1896 — 


Zeitschrift für Elektrochemie.“ The editorial work of this 
valuable little journal will in future be divided between Prof. 
W. Nernst, of Göttingen, who will undertake the scientific part 
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of the work, and Dr. W. Borchers, of Duisburg, who will look 
after the technical side. 


The Willans Patent. The time for lodging caveats against. 
the petition of Messrs. Willans and Robinson to the Privy 
Council for the prolongation of their patent (No. 4, 901 of 
1882) for certain improvements in high-speed engines does not 
expire until the 13th inst. The date of the hearing cannot 
therefore yet be fixed. 


The Electric Lighting of the Thames Embankment.— Col. 
Ford, of the London County Council, has given notice of the 
following motion :—“ That in the opinion of the Council it is 
desirable that the Victoria Embankment and Westminster and 
Waterloo Bridges should, without further delay, be lighted by 
electricity, as authorised by Act of Parliament, with a view to 
further relieving the congested state of the traffic in the Strand 
and Fleet-street.” 


Patent Amendment.—Notice is given that James Brockie, 
оќ 12, Tyson-road, Forest-hill, in the county of Kent, has 
applied for leave to amend specification No. 23,825 of 1894, for 
* [Improvements in Electric Arc Lamps.” Particulars of ће 
proposed amendments were set forth in the Illustrated Official 
Journal (Patents) issued on the Ist July, 1896. Апу person or 
persons may give notice of opposition to the amendment (on 
Form G), at the Patent Office 25, Southampton-buildings,. 
London, W.C., within one calendar month from the date of the 
said Journal. | 


Lightning.— Whilst a heavy thunderstorm was at its height 
on Tuesday evening at Oxford the archeological library of the 
Ashmolean Museum and University Galleries, situated in the 
northern block, was struck by lightning. After a particularly 
vivid flash, smoke was seen to be issuing from the roof, and an. 
alarm was immediately given, the fire brigade being on the 
spot within five minutes. When the firemen reached the roof 
it was found that the fire had got a good hold of the wood and 
felt packing under the slates; but by the exertions of the 
firemen, aided by a good supply of water and the cutting away 
of portions of the burning woodwork, it was got under in 
marvellously quick time. There are four lightning conducters 
on the building, but the flash struck a gable on which there 
was no conductor, and travelled along a lead gutter and down a 
standpipe to earth. | 


Electrié Alarm Signal for Trolley Oars.—A test is being 
made in New Orleans, says the Street Railway Review, of Chicago, 
with an electric alarm signal and indicator for trolley lines. 
It is an arrangement by which a car gives warning of its 
coming one block ahead by displaying a red signal and ringihg 
a bell at the corner of the intersecting street, and is designed 
to lessen the liability of collision with other vehicles. The 
signalling is effected by means of a double trolley strung alon; 
either side of thé wire, Ороп the end of the trolley is attach i 
an extra wheel, which is arranged to run on this auxiliary. wire. 
The extra wire, beginning as it does a short distance from each 
corner, connects with a little bell and closes a box attached to 
the post on the next corner, and conveys current from the 
regular trolley to the apparatus at the comer, by which meats: 
the signals are given. 


Proposed Electric Tramway at Oheltenham.—At a meeting 
of the Cheltenham Towa Council, on Monday afternoon, a pro- 
posal came up for the construction of an electric tramway from 
Leckhampton-road, through the town to Cleeve Hill, a rapidly. 
rising district and the scene of the golf links. The proposal 
was made on behalf of Mr. Thomas Nevins, of Nevins Park, 
Gorey, Ireland. A route was indicated to which the Highway 
Committee did not agree, and suggested another; but this 
found little favour with the Council generally, who were of 
opinion that the line would be for the advantage of the town, 
and should take a popular route. It was proposed that the 
Corporation should supply the electric power from their own 
works. The discussion resulted in the question of route being 
referred back to Committee, and the Town Clerk was instructed 
to prepare a provisional agreement as between the Corporation 
and the promoters. 


Institution of Electrical Engineers.—At the special genera? 
meeting of members of this Institution, held on Monday last 
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ab. 4:15 p.m., the whole of the resolutions altering the 
Articles of Association were confirmed, these resolutions having 
been duly passed at a previous meeting. At a subsequent 
special general meeting of both members and associates, held 
on the same afternoon, the revised accounts were accepted 
and their new form approved. A permanent building fund was 
also instituted. Some of the members present expressed a 
desire that in future the publication of accounts should be 
во full and so explicit as to leave no possible doubt whatever 
as to any item of receipt or expenditure. It was pointed out 
that to eliminate all doubt would involve the printing and 
circulation of a very voluminous statement of accounts. Even- 
tually no amendment was pressed. As regards the permanent 
building fund, the Chairman (Sir David Salomons) stated that 
it was proposed to set aside a substantial fraction of each year’s 
balance in aid of a fund for providing a separate meeting place 
for the Institution ; the interest accruing from the fund would 
also be added to the building fund. 

The International Telegraph Oonference at Budapest.— 
During the sittings of the Conference the proceedings are 
regarded as private, and consequently we are unable to furnish 
information in regard to the discussions and decisions of the 
Conference. It will, however, be of interest to give an account 
of the movements of the delegates, who have received many 
marks of cordiality from the Hungarian Government and 
the authorities of Budapest On the 16th ult. the Minister 
of Commerce gave a dinner, which was attended by all the 
delegates, as was also a reception given on the 17th ult. by the 
President of the Council. On the 19th the King-Emperor 
gave a dinner of 50 covers, and held a reception afterwards. 
On the 20th a representation was given ab the Volks 
Theatre of Piros Bugyelláris, by Csepreghy. On the 
22nd the Municipality gave a dinner to all the representa- 
tives at the Royal Hotel, where the guests were received 
by the Obermaster and a military guard of honour. On 
the 23rd а large party of the delegates went by invitation 
for an excursion to the Lower Danube. А special steamer 
awaited the party at Bazias, and took them down the Danube 
to the Iron Gates and through the new canal, afterwards return- 
ing to the Servian village at the entrance of the canal. Here 
they were entertained at the International Hotel in the name of 
the King of Servia, after which the steamer conveyed the party 
to Orsova, whence trains were waiting to take them to the 
Hercules Baths. A sumptuous repast in the Cursaal came 
next, followed by a dance. The following morning some of the 
party climbed the Damogled (1,300 metres) Оп the 30th, a 
representation was given at the Opera Royal of “ Hunyadi 
Laszlo," by Francois Erkel, attended by most of the delegates. 
A steamboat trip up the Danube to Ertzegom was arranged for 
July 3rd. Tbe Marquis of Tweeddale, Lord Sackville A. Cecil, 
Mr. J. D. Pender, Mr. Underdown, Mr. Burt, and Mr. Barber 
bave returned to England, as also have Sir Saul and Lady 
Samuel, the Hon. Mr. Playford and Mr. Dicken. 

The Niagara Falls-Buffalo Transmission.—Our Niagara Falls 
correspondent informs us 'that the Cataract Power and Conduit 
Company of Buffalo has just been incorporated. Its capital 
stock 18:.£400,000, The Company is formed to furnish Buffalo. 
with. elestrical energy. It is, in fact, to act as the distributing: 
agent of the Niagara Falls Power Company. The same inte- 
rests involved in the one support the other. The Buffalo concern 
will relieve the parent company of the necessity of a strict 
supervision of the sale and distribution of energy in that city. 
The business in Buffalo will be conducted under a different 
name, and the operations directly overseen, instead of being 
superintended from New York city or the office at Niagara 
Falis. The Directors of the new Company are Messrs. Daniel 
O'Day, E. D. Adams, Francis L. Stetson, Edward L. Wickes, 
Wm. B. Rankine, D. O. Mills and John Jacob Astor, all 
of New York city, and Messrs. Geogge Urbane, jun., and Charles 
R. Huntley, of Buffalo. The Board is a strong one. Mr. E. D. 
Adams, one of the most prominent bankers in the country, is 
President of the Cataract Construction Company. Mr. Francis 
Lynde Stetson, so well known in connection with the Niagara 
scheme, is the Company's first Vice-President. Mr. E. L. 
Wickes, well known in railway circles throughout the country, 
is the second Vice-President. Mr. D. O. Mills is the owner of 


the Mills building in New York, and possesses one of the largest 
fortunes ever accumulated in California. Mr. W. B. Rankine 
ів Secretary and Treasurer and the Company's chief executive 
at the Falls; he ‘‘engineered” the franchise through the 
Buffalo Common Council. The local Company will lay all lines 
and conduits in the streets, and take the power for distribution 
at the city line. The work of laying the conduits will be 
begun shortly, according to the plans and specifieations filed by 
the Cataract Construction Company with the Board of Public 
Works two months since. 'The parent Company is now busy 
at laying its transmission lines to Buffalo. By the terms of the 
franchise the power must be there by June, 1897. It will be 
remembered that when the Niagara Falls Power Company first 
started its franchise agitation, one year and a-half ago, а 

syndicate of Buffalo capitalists was formed to buy the power 
outright from the Company at the city line, and distribute it 

thoughout the city on its own responsibility as an independent 

venture. The idea never came to anything, and rumour had 

it at the time that the enterprise was found to involve such an 

enormous outlay that the Buffalo capitalists decided they had 

better draw out while there was yet time. 


Oontemporary Electrical Science.— Wiedemann's Annalen 
No. 6 contains several contributions to the advancement of 
electrical science. A. P. Sokorow has given a distinct experi- 
mental proof that water can be electrolysed with any E.M.F., 
however small It alldepends upon the pressure of the gas 
already existing at the cathodes. When the liquid is quite 
free from gases, no inferior limit can be assigned to the neces- 
sary E.M.F., except zero. The author actually obtained 
electrolysis with an E.M.F. of about a hundredth of a volt. 
As a rule, this is difficult to show, on account of occlusion, 
which in some experiments has prevented the formation of 
bubbles, and in some others has accounted for them. Sokolow 
fused two thin platinum wires into the glass near the elec- 
trodes. Any dissociated gas at the latter would be carried 
by diffusion to the wires, and the polarisation could be shown 
by an electrometer. This was actually the case, though it some- 
times took hours before it was complete. Thus Helmholtz's 
prediction is verified. Another question which has exercised 
the minds of English electricians especially is that of hyster- 
esis and Foucault losses during magnetisation by alternating 
currente. The frequencies experimented with bave rarely 
exceeded 100 per second, but Icnatz KLEMENCIC has now 
carried them up to 2,000 by using oscillatory condeuser 
discharges. He determined the discharge curve of a con- 
denser through a coil by interrupting the discharge at 
various stages, and noting the residual discharge. This was 
done by a weight dropping, and opening circuits on its way. 
The result was a curve, showing the damping and dying out 
of the oscillations. On inserting an iron or nickel oore the 
damping was increased by hysteresis and eddy ourrents. The 
effects due to these two causes could be disentangled by noting 
the effect of increasing the diameter of the core or breaking it 
up into wires—expedients which leave the hysteresis effects 
untouched. The results: as given are not quite consistent, 
but they go to show that at these high frequencies steel and 
nickel behave in the same manner as at low ones; but in soft 
iron the hysteresis loss increased from 17,000 to 32,800 ergs. 
The eddy loss amounted to 17,800 ergs in a wire 0-02om. thick, 
which is rather surprising considering the thinness of the wire. 
This experimental paper is followed by а highly mathematical 
one by Е. KoLAckk, another of those Bohemian physicists who 
are making their influence felt in modern science. 1t is entitled 
“Electric Oscillations of а Conducting Sphere capable of 
Polarisation: a Contribution to the Theory of Spectra of the 
Simplest Kind.” It is a gallant attempt to bring the vivifying 
light of an electromagnetic theory to bear upon the spectro- 
scopic rules (rather than **laws") discovered chiefly by Kayser 
and Runge. A paper of greater practical import to technical 
men is that by EBELING and Ѕснмірт, of the Reichsanstalt, on 
the effect of annealing upon the magnetic homogeneity of 
metals. It is often supposed that such treatment improves 
iron and steel. It may or it may not. If the annealing is 
itself uniform, it may do good. But magnetic flaws in wrought 
iron are quite impervious to the process. The most uniform 
material is obtained by careful fusion. 
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SIR JOHN PENDER. 


It is with deep and sincere regret that we record the 
death of Sir John Pender, one of the proprietors of this 
journal, which took place at Foot’s Cray Place on 
Tuesday evening last, at 5:40 p.m. Sir John was struck 
down by a paralytic stroke several months ago; but, 
notwithstanding his great age, such was his strength, 
that he rallied and battled bravely and pathetically unto 
the very end. His tenacious grasp of life during the 
past few months was characteristic of the tenacity of 
purpose and determination that have all along marked 
his career,—a career which seems destined to become 
more and more rare as the race loses its once super- 
abundant energy, and Englishmen grow cautious and 
averse to risks such as Sir John Pender faced light- 
heartedly, though not without a careful and highly 
intelligent weighing of the balance of chances. Sub- 
marine telegraphy is now so much an integral part of 
our daily life that we are apt to forget how recently its 
foundations were laid, and apt to undervalue the róle 
played by its pioneers, another of whom has just gone 
to his long home. | 

It is a matter for thankfulness that Sir John’s family 
were all able to be with him at the end, Mr. J. Denison 
Pender having left Buda Pesth (where he was attending 
the’ International Telegraph Conference) on Sunday, 
and arriving, thanks to the success of special arrange- 
ments that were made in London, at Foot’s Cray Place 
70 minutes before his father breathed his last. 

A vast number of telegrams and letters of condolence 
have reached the family from all parts of the world. 
Sir John’s decease was announced in plenary sitting of 
the International Telegraph Conference at Buda Pesth 
in most sympathetic and appreciative terms, all 
members rising in their places. A joint message of 
condolence was sent by the delegates of the companies 
with which Sir John was not connected. 


Sir John was the son of the late James Pender, of 
the Vale of Leven, Dumbartonshire, and was born in 
1815, so that at the time of his decease he was in his 
eighty-first year. Sir John was educated at the High 
School, Glasgow, and began а successful business 
eareer there and in Manchester, where, during the 
Cotton Famine, he did noble work, which is still 
remembered with gratitude, in the relief of the suffer- 


ing and semi-starvation which then existed. When the 


stream of work was turned out of its channel, through 
that terrible calamity, he not only kept on his workmen, 
but was amongst the foremost in organising relief and 
extending the helping hand of charity to the sufferers. 
He then applied his remarkable energy to the establish- 
ment and extension of submarine telegraphy, which 
afterwards became his life’s work. 

To go back to the days before the ** Agamemnon ” 
took her part with the Niagara, “ Susquehanna,” 
and Leopard in the attempt to lay the original 
Atlantic cable in 1857, the inception of which was due 
to the late Mr. Cyrus Field, Sir John was one of the 845 
contributors of £1,000 towards the expenses of the 
necessary experiments, and, as a director of the Atlantic 
Cable Company, he for eight years shared the failures 


. financial ruin of the Atlantic Company. The 5 


and disappointments which baffled all attempts to 
telegraphically connect England with America. The 
breaking of the 1865 cable in mid-ocean during the 
now historic voyage of the “ Great Eastern“ proved the 
supporters of the enterprise were utterly discouraged, 
and with no hope of further assistance from the Govern- 
ment or of aid from the public, the abandonment of the 
project was imminent. Fortunately, the faith of Sir 
John Pender and a few others in ultimate success 
remained unshaken. 


The Anglo-American Company was formed, and 


negotiations were opened with Glass, Elliott and Co. and 
the Gutta Percha Company for the manufacture of a new 
cable of greater strength ; but the latter Company, dis- 
couraged by the previous experience, and unwilling to 
set aside its ordinary business for what was then con- 
sidered а mere speculative undertaking, refused фо 
proceed without a guarantee. It was at this crisis that 
Sir John Pender, with characteristic courage, offered 
his personal guarantee for a quarter of a million 
sterling, and this being accepted, the two manufacturing 


companies were amalgamated under the name of the 


Telegraph Construction and Maintenance Company, 
with Mr. Pender—as he then was—as Chairman. It 
is no exaggeration to record that this action antedated 
the existence of sub-oceanic telegraphy by half a 
generation. | 


The new cable was successfully laid in 1866, and at 
the present juncture it is interesting to recall the first 
telegraphic words sent by Great Britain to America . — 
„Peace on earth, goodwill toward men.“ Then 
the ‘‘Great Eastern," under the command of Capt. 
(afterwards Sir James) Anderson, by picking up, and 
establishing communication by, the abandoned 1865 
cable proved that submarine cables were a property, 
and effected the first of the thousands of repairs to 
submarine telegraphs which have since been made. 
Mr. Pender soon became the recognised leader in sub- 
marine telegraphy, and was ably supported by Lord 
William Hay (now Marquis of Tw 
late Sir James Anderson, who had already formed the 
Anglo-Mediterranean Telegraph Company, which, with 
other companies.established later, were amalgamated 
into those now well-known organisations, the Eastern 


and Eastern Extension Telegraph Companies, linking 


to England the whole of our Asiatic and Australasian 
possessions, as well as China, Japan, &c. Through 
Mr. Pender’s exertions, also, the cables of the Eastern 


and Associated Companies are looped around the Con- . 


tinent of Africa. 


Successful as a pioneer, Sir J ohn’s sound commercial 
instincts stood him in good stead as an organiser and 
administrator. His high appreciation of the labours of 


dale) and the . 


men like Lord Kelvin, the late Cromwell Varley, . 
the late Prof. Fleeming Jenkin, and Dr. Alexander 


Muirhead, gave his companies the use of the most 


efficient means of working, testing and repairing . 


cables. According to the testimony of travelled men— . 


English and others—who have visited the cable stations 


abroad, the personnel of the cable companies in all parts . 


of the world reflects the greatest credit on those respon- 


sible for their selection; and under the presidency of. 
Sir John Pender, these great corporations have dealt 


generously with their staff at home and abroad by the 
establishment of endowment assurances and pension 
funds. 


It is not surprising, therefore, that the companies 
whieh he controlled are models of good management, 
and, while profitable to their shareholders, worthily 
fulfil the mission of civilisation, peace and progress. 
À striking instance of the work these cables are some- 
times called upon to perform occurred in connection 
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with the opening of the Colonial and Indian Exhibition 
of 1886, when, on the day following, the Viceroy 
of India, the Governor-General of Canada and the 
Governors of every British Colony and Dependency 
issued, by the request of the Prince of Wales, a special 
Gazette, containing a verbatim report of his Royal High- 
ness’s address to the Queen, of Her Majesty’s reply, and 
also the late Lord Tennyson’s ode on the occasion. 

In recognition of Sir John’s services to the Empire, 
Her Majesty bestowed upon him in 1888 a Knight 
Commandership of the Order of St. Michael and St. 
George, and he was in 1892 promoted to a Grand Cross 
of the same Order. On the occasion of the public 
presentation on April 28, 1888, to the late Lady 
Pender of Sir John’s portrait, the late Lord Derby, 
who presided, in the course of his remarks said : 
* Tt is not too much to affirm that, but for Sir 
John Pender and a few others of whom he was 
chief, that enterprise would have collapsed, and at best 
& long delay would have occurred before investors 
consented to risk their capital in such a speculation 
again. Of course the thing would have been done at 
last . . . but in such a case as this the loss of time 
represented by even one generation would have meant 
almost incalculable loss—material loss—to England ; 
and very likely the Americans, or some other energetic 
people, would have come in and would have taken 
the lead and all the glory and profit out of our 
hands . . . Well, if our friend had done nothing 
more than what I have told you he would stil have 
been the greatest benefactor to the cause of tele- 
graphy that had yet appeared. But with him this 
success was only the beginning. He was not content to 
win a victory—he knew how to improve it when won. 
He became Chairman of the Company that laid the first 
line to India ; he controlled the line giving independent 
communication to Gibraltar, Malta and Suez ; he created 
the present Eastern Telegraph Company, giving access 
io the whole of the Levant; he was mainly instrumental 
in establishing communication with Australia and China; 
and, not least important, he gave us the cable to South 
Africa, which, if it had been in existence a few years 
earlier, would have saved us an outlay larger than I like 
to contemplate, both in lives and in money. No doubt 
he has not done these things alone. Others have helped, 
and helped largely, but I am sure I shall not be contra- 
dicted when I say that those who have the best right to 
participate in the credit would be the readiest to award 
our friend the largest share of it." | 

Sir John Pender’s Parliamentary career has been a 
long and honourable one. While he strongly felt that 
the integrity of the empire should be kept intact, his 
motto, Telegraphs know no politics," gave him 
influence in foreign countries, on both sides of the 
House of Commons, and in the highest social, political, 
military, scientific and artistic circles, and enabled him, 
while safeguarding the interests of the Companies he 
represented, to serve the Staie in many important ways. 


Sir John's long and intimate connection with Art is 
well-known; his Academy dinner on the evening of the 
annual private view will be missed by many. His mag- 
nificent collection of paintings began to be formed when 
he was a Manchester merchant, and from the first he 
made it a rule never to buy a modern picture without at 
the same time making the personal acquaintance of the 
artist, and by no section of society will he be more 
sincerely mourned and missed. 


In the interests of the telegraph companies Sir John 
from time to time visited most of the European countries, 
and many of their rulers recognised the services he was 
instrumental in rendering to their subjects by confer- 
ring upon him various Orders, amongst which may be 
mentioned those of an officer of the French Legion of 


Honour, the Italian Knight Grand Cordon of the Crown, 
the Portuguese Orders of Christ and the Conception and 
others, the Greek Cross of Commander of the Royal Order 
of the Saviour, and the Brazilian Order of the Rose. So 
recently as the Ist of January last the French Govern- 
ment conferred upon Sir John its highest Colonial 
Order—that; of Commandeur de l'Ordre Royal du 
Dragon d’Annam. 

During 1894 Bir John Pender presided alone—his 
closest associate in telegraphy, Sir James Anderson, 
having passed away in 1898—at the Silver Jubilee of the 
formation of the Company for the establishment of Sub- 
marine Telegraphy to the East and Far East at the 
Imperial Institute, and was honoured with the presence 
of the Prince of Wales, who had 24 years before been 
present at Sir John's house in Arlington-street to cele- 
brate the completion of the connection by oceanic cables 
of India with England. 

The capital of the submarine telegraph companies over 
which Sir John presided amounts to nearly £15,000,000, 
the cable mileage to 78,640 nautical miles, their revenue 
in 1895 to two and a-quarter millions, and their reserve ` 
funds stand at more than three millions sterling. | 


Sir John was also Chairman of the Metropolitan Elec- 
tric Supply Company, which is the largest undertaking of 
its kind in this country, and in 1895 supplied upwards 
of 250,000 lights. He wasa J.P. for Kent, Middlesex, 
Lancashire, Denbigh, Argyll and Linlithgow; a D.L. 
for Lancashire; Chairman of the Eastern, Eastern 
Extension, South African, Brazilian Submarine, African 
Direct, West African, Direct United States, Direct 
Spanish, and Europe and Azores’ Cable Companies, of 
the Pacific and European Telegraph Company, of the 
Globe Telegraph and Trust Company; and a Trustee 
of the Submarine Cables Trust. 

The extraordinary growth in mileage, revenue and 
reserve of the cable companies of which he was 
Chairman testifies eloquently to his energy and ability 
in this connection. 

In harness to the last moment of his health and 
energy, Sir John Pender possessed in a remarkable 
degree the capacity for inspiring the co-operation of 
Governments, the confidence of his shareholders, the 
loyalty and assistance of his colleagues, and the devoted 
service of his staff. His habit of mind was to place 
implicit confidence in his officials, and to their honour 
and his be it said he was never deceived. He was 
ever prompt to recognise merit, intensely energetic, 
far-seeing, quick to decide, always available and able to 
keep unentangled the threads of the many interests 
which he represented. 

His death sadly reduces the number of those connected 
with the attempt to lay the first Atlantic Cable, and 
leaves as survivors only Lord Kelvin, Sir Samuel 
Canning, Mr. Clifford, Mr. Н. A. C. Saunders, Mr. 
B. Smith, Mr. Richard Collett, and Mr. C. Gerhardi. 

Sir John married, first (1840), Marion, daughter of Mr. 
James Cearns, and in 1851 Emma, daughter of Mr. Henry 
Denison, of Daybrook, Notts. He was M.P. for Totnes, 
1865-1866 ; Wick Burghs, 1872-1885, 1892 and 1895. 
He also contested Linlithgowshire, 1868 ; Wick Burghs, 
1885; Stirling Burghs, 1886; and Govan, 1889. He 
leaves two sons and two daughters, of whom his eldest 
son, Mr. James Pender, is M.P. for Mid-Northampton, 
and a Director of several electrical companies; the 
other, Mr. J. Denison Pender, is Managing Director 
of the Eastern Eastern and South African, and West 
African, and a Director of other cable companies ; and 
his eldest daughter is the wife of Sir William des Veeux. 
The other daughter is unmarried. 

Sir John will be buried at Foot's Cray, where Lady 
Pender, who died in 1890, is interred. 

The funeral is fixed for this day (Friday) at 12 o'clock. 
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THE MANUFACTURE OF WHITE LEAD. 
BY G. Н. ROBERTSON, F.O.8., A. I. C. 


For a century past inventors have been busy trying to render 
the manufacture of white lead innocuous to health, or to finda 
substitute for it; but во far without any very marked success, 
although the fact that the regulation of the industry engaged 
' the attention of the Legislature in 1888, and that there was a 
Board of Trade inquiry a few years since into the condition of 
the workers engaged in it, have tended to stimulate interest in 
the matter, and make clear the difficulties that have to be faced, 

In the Brown process recently described (see The Electrician, 
June 26th, p. 272) it will be observed that the only part played 
by electricity is the preparation of the lead nitrate and sodium 
hydroxide solutions employed to obtain the lead hydroxide 
precipitate which is subsequently converted into lead carbo- 
nate, or true white lead. Information regarding the voltage 
and current density employed is not at present forthcoming, 
so that no opinion can be formed as to the electrical efficiency 
of Mr. Brown’s method or of its chances of success; but in 
the meantime it may be of service to give some account of 
the methods at present employed in the manufacture of 
Ma lead, and of the substitutes which have been proposed 

or it. 

The ordinary white lead of commerce is usually manufac- 
tured by the Dutch process, which consists in first converting 
the lead ore into pig.lead, which is then melted and moulded 
into small perforated thin cakes, which are placed in stacks, 
and submitted to the action of acetic and carbonic acids, and 
ofair. The cakes are piled on rows of small earthenware 
pots filled with acetic acid, and over them is placed a layer of 
tan, and then one of deal planks. The women and girls who 
carry on this work continue the layers of acid, lead, tan and 
planks until a height of 80ft. is reached. When the tan 
begins to ferment, the acetic acid, volatilised by the heat, 
acts on the surface of the lead, which in about four months is 
reduced to a carbonate, so that when the women enter the 
stack to remove it they find a core of blue lead with a crust 
of white material adhering, and this is white lead in the 
rough. These beds breathe out poison, and the workers 
cannot avoid the dust settling on their persons and clothes. 
It findsits way into their systems, and sooner or later leads to 
consequences more or less fatal. After removal from the 
stacks, the white lead is ground in water, and finished in 
drying stoves, these operations adding another three weeks to 
the protracted period of manufacture. 

The first idea of a remedy appears to have been the quicken- 
ing: of the process of production, and at the end of the last 
century M. Thuard, a French chemist, showed that when a 
basie solution of a salt of lead was submitted to the action of 
carbonic acid gas, a carbonate of lead was precipitated. Тһе 
white lead. was produced in a few hours, and the process 
admitted of being carried on continuously at little cost. This 
has been the basis of many of the improvements since 
made in the production of precipitated lead. It was soon 
found that the quality and covering power of the white 
lead so produced were inferior to that made by the 
Dutch process, and examination’ showed that whereas 
stack white lead was opaque and:amorphous, the precipitated 
variety was semi-transparent crystalline, and of far less specific 
gravity. Good white lead is a compound which contains the 
hydrate and the carbonate of the metal in the proportion of 
one molecule of the hydrate to two or three of the carbonate, 
the latter amount being in the proportion of 75 per cent. of 
the carbonate to 25 per cent. of the hydrate, and is the 
composition generally assigned to white lead by good authorities 
Hydrate of lead and linseed oil produce a varnish-like substance, 
semi-transparent, and of no covering capability, while the 
carbonate under similar circumstances is opaque, but is also 
deficient in covering power. Neither of them separately 
produce a paint, but they do so when combined together in 
the proportions found in white lead, and mixed with linseed 
oil. White lead does not differ materially in its chemical 
properties whatever process it may be made by, but it may 
differ seriously in its physical character, that produced by 
precipitation being always crystalline. 
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In the Martin process, started on a working scale in 1880, 
acetate of lead was made by dissolving lead in acetic acid, and 
the acetate was further treated for white lead. In this process, 
though a carbonate is produced, the danger of contact with it 
is from first to last guarded against. 

The Maelvor process, as improved by Dr. MaclIvor, in con- 
junction with Prof. Watson Smith and Mr. William Elmore, 
consists in treating litharge in a closed vessel with acetate of 
ammonia. Carbonic acid gas is passed into the solution, and 
the precipitated lead carbonate is removed, while the acetate of 
ammonia is ready to be used again. row 
. Freeman's innocuous white lead is produced by treating 
flakes of lead which have been oxidised in a special vat. 
with acetic acid. Sulphuric acid is added to the solution 
obtained, which precipitates the lead as sulphate, which is 
washed and dried in the usual manner, and then a certain 
proportion of zine oxide is added to it, after which it is sub- 
mitted to a special treatment whereby it obtains a body and 
density much in excess of that of ordinary white lead. 

Then there is a sublimation process, due to Mr. Hannay, 
which is carried out at the Caledonia Works, near Glasgow, 
in which galena, which is a sulphide, is converted into a sul- 
phate of lead by rapid oxidation, and it is subsequently con- 
densed, washed and dried. The product is then mixed with a 
certain proportion of lead hydroxide to render it equal to the 
best pigments used in the trade. 

Enough has been said to show that any new process will 
have formidable competition to encounter; but when one con- 
siders that with however great care the Dutch process is carried 
out, there must still be an ever present risk from the poisonous 
impalpable dust produced in the course of manufacture, there 
can be no doubt that there is room for a good wet method, 
which would produce carbonate of lead. 

In 1882 Prof. Gardner introduced an electrolytic process for 
the manufacture of white lead, which, though it producd the 
ordinary poisonous lead, reduced its manipulation to a mini- 
mum. Prof. Gardner's first specification contains a small 
treatise on the manufacture of white lead, and improvements 
have been made in 1885, 1890 and 1891. In this process the 
formation of the carbonate was aided by placing the lead in 
contact with some substance which is electro-negative to it, 
such as tin, so as to form an electric couple, and the action of 
this couple might be aided by a current from a dynamo; but. 
the simple galvanic effect produced by the action of the moist 
acid gases on the lead-tin couple was preferred on account of 
requiring less skilled attention. The manufacture was carried 
on in & chamber the floor of which was covered with plates of 
pure rolled tin, and the same material was used for the 
bearers and shelves which were to hold the lead during its 
conversion, and the whole was in metallic connection. The 
lead gratings were laid on the shelves of a bearer, which was 
dipped into a bath of acetic acid and acetate of lead for one or 
two minutes, and was then drained and raised into the 
chamber. Other stands were thus treated until the chamber 
was full. The dipping cleansed the surface of the metal, and 
on exposure to the air it was speedily coated with a hydrated 
oxide of lead, which was the first step in the process of con- 
version. The chamber, when filled, was closed, and the 
temperature raised to about 100°F. by means of steam 
pipes under its floor. Then vapour of acetic acid, mixed with 
aqueous vapour or air, was admitted to the chamber, and 
passed over the lead for 15 to 20 hours. Carbonic acid, 
generated in any convenient way, was then passed into the acid 
generator, and mixed with the other gases entering the 
chamber, and the formation of white lead was speedily effected. 
The treatment was continued for about 18 days, when the supply 
of acetic acid was cut off, the supply of air, steam and 
carbonic acid being continued according as it was desired to 
obtain white lead rich in oxide or carbonate. After a short 
further period steam and air only were admitted, and, lastly, 
the steam supply was stopped and air alone entered the 
ehamber which was kept heated by the coils. When the 
contents of the chamber were in a dry state, the operation 
terminated. The later stages of the process were a conve- 
nient method of washing and drying the white lead while it. 
was still attached to the parent lead. The contents of the 
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converter were turned into an agitator, where the carbonate 
was separated from the metallic lead. The crude white lead 
was passed on to the crushing rollers, and from these to the 
incorporaters, from which it could be removed in a dry state 
or mixed with oil. As the white lead was enclosed at all 
stages of the process, the danger to the workmen was reduced 
to a minimum. By this process the two or three weeks’ time 
required for washing the white lead produced by the stack 
method was saved. 

In 1892 Mr. Ferranti suggested preparing white lead by 
first electrolysing a solution of lead acetate prepared by 
immersing lead electrodes in a 10 per cent. solution of acetate 
of ammonium. The electrodes were separated by porous 

itions, and arranged in tanks connected in series, a voltage 
of 21 volts being allowed per cell. On the passage of the 
electric current lead acetate was formed in the outer, and 
ammonia was freed in the inner cell. The two solutions thus 
formed were drawn off into separate vessels, and the ammo- 
niacal solution, after conversion into carbonate of ammonia by 
treatment with carbonic anhydride, was mixed with the lead 
acetate, giving rise to a precipitate of hydrated carbonate of 
lead, and leaving acetate of ammonia in solution. The preci- 
pitate was separated by means of a filter-press, and any lead 
maining in solution was precipitated by chromic acid as 
chrome yellow, and the acetate of ammonium was returned 
to the electrolyser. Acetate or nitrate of soda or potash could 
be used instead of ammonium acetate. Later in the same year 
the process was improved so as to effect the precipitation of 
the whole of the lead in the first instance, and in 1898 the 
method was further improved, but these improvements did not 
affect the electrolytic part of it. 

In 1892 also a method was described in the Electrochemische 
Zeitschrift, XIII., 442, according to which lead anodes 3mm. 
in thickness were employed for the electrolysis of a solution 
containing 800cc. nitric acid in 2,000cc. of water, and the 
lead salt formed was precipitated as white lead by means of a 
stream of carbonic acid gas. Any silver in the lead was 
deposited on the cathodes and could be recovered. 

Bloctrolytic methods so far have not proved a commercial 
success, and though the processes given above are not a 
complete list of those which have been introduced, they will 
serve to show their general character. With the exception 
of the Gardner process, which is an improvement on the 
Dutch method of manufacture and produces white lead with 
the same properties, they are all precipitation processes and 

ess their defects. The only part played by electrolysis 
is in the production of one or both of the solutions which are 
to yield the precipitate, and these solutions must necessarily 
contain more or less of the original electrolyte and of the 
bye-produets of electrolysis. 
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ТА thé current number of the Zeitschrift iir Flektrochemie is 
8 communication by Mr. Harry C. Jones, of the Johns Hopkins 
Cindy dealing with the question of the composition of the 
mbtallic derivatives of acetylene, concerning which there is а 
certain conflict of evidence. The author calls attention to the 
wok of Prof. Keiser, who has examined the claims of the 
scognised alternative formule for the silver and copper 
et ylides. Berthellot was of opinion that the composition 
of these explosive substances is expressed by the formula 
(C,Cu,H),0 and (C Ag H) O, while, according to Blochmann’s 
gew, these should be written C,H,Cu,O and C, H, Ag, O. 

ег has now prepared the acetylides by passing acetylene 

| ап ammoniacal solution of cuprous chloride or silver 
chloride, and has examined the products thus obtained. Deter- 
ination of the silver content in the first place showed that 
= formula for the silver compound must be either C,H,Ag, 
ot C. Ag. 
It may be remarked in explanatory parentheses that it is not 
always easy to decide from the figures obtained by an ultimate 
dtysis, whether the substance under examination contains 
ah stom or two of hydrogen or not, because of the low atomic 
weight of hydrogen compared with the high molecular weight 
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of the compound in which it is suspected to exist. Thus, in 
the present case the substance C,H,Ag, would only contain 
0:8 per cent. of hydrogen, and a moderate error in the silver 
determination, or a slight impurity of the substance analysed, 
might cause doubt as to the presence of hydrogen as an 
essential constituent. 

Direct evidence on the point was, therefore, sought by 

exploding the acetylide in a. vacuum. A weighed quantity 
thus treated lost no weight after explosion, whence it is con- 
cluded that no hydrogen is present in the original substance, 
and that its formula is C,Ag,. Similar experiments with the 
copper compound led to the deduction that it should be 
written C,Cu,. In both cases these metallic derivatives may 
be regarded simply as acetylene C,H,, with a monovalent 
metal substituted for H. Keiser has also found that when 
acetylene is passed through the solution of a mercuric salt a 
substance C,Hg is formed strictly comparable with calcium 
carbide C,Ca. 
The whole matter is not only of intrinsic interest, but well 
deserves to be put definitely on record in view of the great 
technical importance lately attaching to acetylene and the 
carbide whence it is derived. 


SUPPLY SYSTEM LOSSES. 


То a recent issue of Zlectrical Engineering, of Chicago, 
Mr. E. A. Merrill contributes an article on The Total 
Efficiency of Certain Central Stations.” Unfortunately, the 
names of the stations selected are not given, but the article 
contains a considerable amount of instructive information. 
One of the examples selected is a station equipped with two. 
140-H.P. steam engines, driving by belts two 90-kilowatt 
dynamos. Steam is raised in a battery of three boilers, each 
having 1,200 sq. ft. heating surface. Good bituminous coal, 
having a calorific value of 13,000 B. T. U. per pound, is burned, 
and the feed-water is heated by exhaust steam to 210°F. The 
station works daily for 6 hours, during 5} hours of which the 
two engines and two boilers are required ; while in the rest of 
the time one engine and only one boiler take the load. The 
average load is 100 kilowatts, and consists of incandescent 
lamps. An analysis of the losses in the entire system is given 
in detail; but this information is supplied in a more interest- 
ing and graphic manner by means of a diagram which we have 


Loes in and about the boliers and 
unaccounted for. 


Coes іп and about the piping and pumps. 


Loss in and abcut the engine cylinders. 


Loss between cylinders and lumpa. | Loss in lamp lamente. 


reproduced. Thisdiagram shows at a glance where the energy 
is wasted, the little black square representing all that is 
utilised as light. Surely it is time to reclaim some of tbe vast 
waste territory ! 
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ELECTRIC AND MAGNETIC RESEARCH AT LOW 
TEMPERATURES.* 


BY PROF. J. A. FLEMING, M.A., D.8C., F.R.S., M. R. I. 
(Concluded from page 305.) 


In the conduction of currents at ordinary temperature, as 
we generally know it, two effects are inseparably connected 


with the conveyance of energy by this process. Опе is the 


dissipation of some of the energy as heat in the conductor, the 
other is loss of potential or fall of electric pressure, and which 
is one of the factors in the equivalent of the energy so 
dissipated. If, however, the conductor is at the absolute zero 
of temperature, there is no dissipation of energy in it, and 
neither of these consequences would be present. There would 
be no heat produced in the conductor, and no fall of potential 
along it either for large or small currents. What, then, under 
these conditions, is the function of the conductor ? The answer 
is, that it becomes a mere boundary serving to limit the 
electromagnetic field and determine the direction in which 
the energy transmission is taking place. These experiments, 
therefore, may be regarded as forging one more important link 
in that chain of experimental evidence which compels us to look 
for the processes concerned in the conveyance of energy by an 
electric current, not inside the conductor, as we call it, but in 
the dielectric or medium outside. We may then ask how is it 
that different bodies have such various dissipative powers 
when acting in this way as the boundary of an electro- 
magnetic field. The only suggestion on this point I venture 
to make here is as follows: Materials of high specific resist- 
ance have all probably a very complex molecular structure. 
The alloys of high resistivity are not, probably, merely 
solidified mechanical mixtures of metals, but chemical com- 
pounds, and even in the case of elementary bodies like carbon 
and sulphur they may have, owing to their high valency and 
tendency of their atoms to auto-combination, a complex 
molecular structure. This structure may bestow upon them 
the power of taking up energy from the electromagnetic 
medium, just as gases with a highly complex molecular 
structure are very absorbent of radiant heat, which, if the 
electromagnetic theory of light is true, is only another form 
of electromagnetic energy. All we know at present about the 
processes at work during the time a conductor is traversed by 
an electric current is that there is a magnetic field outside 
the conductor and also within the mass of the conductor, and 
that some mechanism is at work absorbing energy through 
the surface of the conductor and dissipating this as heat in 
the interior. The resistance of a conductor is best defined, 
as, and numerically measured by, the rate at which it dissi- 
pates electromagnetic energy per unit of current. For the 
same current, that is, for the same external magnetic field, 
conductors dissipate this energy at very different rates. Some, 
like silver and copper, which have the lowest rates, are 
elements of low valency and molecular volume, and have 
probably a simple molecular structure ; others, like alloys of 
high resistivity, have in probability a more complex molecular 
structure. Both this last, as well as the molecular mobility 
characteristic of the liquid state, are conditions which bestow 
ihe power of taking up rapidly and dissipating the energy of 
the electromagnetic field, and this has to be kept supplied 
from energy-transforming sources. We cannot, however, at 
present construct profitably further mechanical hypotheses to 
account for this difference in the presence of our great ignorance 
about ether, molecules, and energy. T 9^ — 

In passing from the liquid to the solid state there is gene- 
rally an immense increase in the conducting power of metals. 
This is well shown in the case of mercury. A glass tube a 
metre in length was formed into a special coil and filled with 
pure mercury, suitable connections being provided at the ends. 
This coil was embedded in a mass of paraffin wax and a 
platinum wire thermometer placed in contact with it. The 
whole mass was then reduced to the temperature of liquid 
air, and observations taken of the resistance of the mercury 
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A Friday evening discourse delivered at the Royal Institution, 
June 5, 1896, Lord Kelvin in the Chair. 


as it heated slowly up after being removed from the liquid 
air. The curve in Fig. 8 shows the manner in which the 
resistance increases with great suddenness between — 41deg. and 
— 86deg., as the metal passes into the liquid condition. The 
resistance becomes four times greater between—50deg. and 
— 86deg. in the course of 14deg. rise of temperature and whilst in 
the act of passing through the melting point of the mercury at 
- 38:8°С. This chart shows that the resistance of the mercury 
in the solid state tends downwards, so as to indicate that its 


resistivity would completely vanish exactly at the absolute 


zero of temperature. It is interesting to note also that the 
portion of the resistance curve belonging to mercury in the 
solid state is sensibly parallel to that portion of it in the 
liquid state. 

We carried on a long struggle with bismuth in the 
endeavour to unravel some of the electrical peculiarities of 
that metal at low temperatures. Chemists are aware of the 
extreme difficulty of preparing bismuth in a state of perfect 
chemical purity by purely chemical means. From several 
different sources we procured bismuth which had been care- 
fully prepared by the reduction of the oxychloride, or nitrate, 
after careful re-precipitations. This bismuth was then pressed 
into wire and its resistance curves taken down to the 
lowest attainable temperatures. We found some very extra- 
ordinary results. Although sensibly agreeing in resistivity 
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Pfd. 8.— Resistance Variation of Mercury between – 283°C. and 50°С. 


at ordinary temperatures, in two cases the resistance curves 
had & minimum point, and after reaching this] at about 
- 80deg. tended upwards again, showing that the resistance 
was increasing as the metal was further cooled. These 
curves could be repeated as often as necessarv with these 
samples. Another specimen gave a curve with a double bend 
(see Fig. 9). 

These results convinced us that it would be necessary to 
prepare bismuth electrolytically, and with the assistance of 
Messrs. Hartmann and Braun, of Frankfort, who have made 
a special study of the preparation of electrolytic bismuth, we 
were provided with a quantity of the metal which examination 
showed to be chemically pure. On taking the resistance 
curve of a sample of the electrolytic bismuth when pressed 
into uniform wire under great pressure, we found that its 
behaviour was perfectly normal, and that the resistance line 
tended downwards, as in the case of all other pure metals, to 
the absolute zero. Also we found that the specific resistance 
of this last was very much less than that of the chemically 
prepared samples, and less even than that employed by 
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Matthiessen. Hence pure bismuth is no exception to the law 
enunciated above. 

Bismuth is characterised especially by many peculiarities. 
Tt has been known for some time that the resistance of a 
bismuth wire is increased when it is placed ina magnetic field 
so that the lines of the field are perpendicular to the direction 
of the current flow. This is easily shown by means of one of 
Hartmann and Braun’s spirals, manufactured now purposely 
for measuring magnetic fields. We have, however, discovered 
that if bismuth is cooled to the temperature of liquid air, the 
effect of any given magnetic field in changing its resistance is 
increased many times. Thus, for example, a certain bismuth 
wire we used had a resistance of 1:690 ohms at 20°C. Placed 
in a magnetic field of strength 2,750 C.G.S. units, its resist- 
ance was increased to 1:792 ohms, or by 6 per cent. The 
wire was then cooled in liquid air and its resistance lowered 


to 0-572 ohms. On putting it then into the magnetic field of 


strength 2,750 C.G.S. units, its resistance became 2:68 ohms. 
Hence it had increased 368 per cent. This magnetic field can 
then aetually reverse the effect of the cooling and cause the 
bismuth when cooled and magnetised to have a greater resist- 
ance than when at ordinary temperatures and unmagnetised. 
We are at present engaged in further unravelling the problems 


presented by this new discovery with regard to bismuth. It 


is certainly very startling to find that a magnetic field which 
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increases the resistance only 5 per cent. at ordinary tempera- 
tures, increases it five times a; — 186°C. We have recently 
discovered a similar effect, but much smaller in amount, in 
the case of nickel longitudinally magnetised. 

It will be seen that this process of taking the resistance of 

a conductor in liquid air is one which affords us a very critical 
Ineans of diserimination as to the chemical purity of a metal. 
It ranks almost with the spectroscope as an analytical method. 
There is one other method by which we can exhibit the 
change of conductivity in a metal when cooled, and that is by 
the increased deflection which a disc of the metal experiences 
when suspended in an alternating current field in such a 
position that the plane of the disc is at an angle of 45deg. to 
the lines of the field. 

Time will only permit one brief reference to the behaviour 
of carbon in regard to electrical conductivity when cooled to 
low temperatures. We have found that carbon in the form of 
carbon filaments taken from various incandescent lamps, con- 
tinued to increase in resistance as it was lowered in tempe- 
rature. Тһе resistivity at various temperatures of the carbon 
from an Edison-Swan lamp at various temperatures are as 
follows: 

C. G. S. units. Temp. 
5,835 x10? at 99°С. 
3,911 * 10 at 18°C, 4,079 х 10° at -100°C 
5,955 х 105 at 10 4,180 х 10 at – 182 C. 

These values when represented on a chart give almost a 
straight line, and show that the resistivity of carbon con- 


C.G.S. units. Temp. 
4,054 x 10 at - 78°С. 


tinually increases as it is cooled, but at a very slow rate. Its 
temperature coefficient is therefore negative, and of about the. 
same absolute magnitude as many alloys of high resistivity. 
The resistivity of this form of carbon is about three thousand 
times that of silver. 

Adamantine carbon taken from a Woodhouse and Rawson 
lamp had a resistivity 50 per cent. greater. All the so-called 
insulators—e.y., glass, gutta-percha, ebonite, paraffin—have 
resistivities enormously greater than that of carbon ; but, like 
it, their resistance increases as the temperature is lowered. 

We must now pass on to consider some problems in thermo- 
electricity which have engaged our attention. If we construct 
a thermo-electric couple of two metals and connect this with a 
galvanometer, and if one junction is kept at a constant tem- 
perature, say 0°C., whilst the other junction is heated or cooled 
to various temperatures, we shall in general, but not always, 
find an electromotive force acting in this circuit when the 
junctions are at different temperatures. This electromotive 
force depends on three things, the nature of the metals, the 
temperatures of the junctions, and on a certain temperature 
called the neutral temperature of the metals. An important. 
matter in the experimental study of thermo-electric action is to 
discover the position of these neutral temperatures, when 
different metals are tested with lead as the standard of 
comparison, and when one junction is kept at 0°C. Elaborate: 
experiments made by Prof. Tait many years ago furnished full 
information on this matter for temperatures lying above 0°C., 
and we especially desired to extend this knowledge to ranges 
of temperature between 0°C. and — 200°C. Accordingly, a 
number of thermo-electric junctions were prepared of various. 
pure metals and alloys, the comparison metal being always 
pure lead. These couples were grouped together and one set 
of junctions always kept at 0°С. in melting ice. The other 
sets were cooled to various low temperatures by means of liquid 
air. The experimental process then consisted in measuring 
the electromotive force set up in each couple respectively and 
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Fic. 10.—Combined Potentiometer and Resistance Balance, 


at the same instant measuring the temperature of the low 
temperature junction. After various failures, a device was 
adopted for making this double measurement with great 
accuracy and expedition. 

The arrangement consisted of a combined potentiometer 
and resistance balance (see Fig. 10). Omitting details, it may 
be stated that I succeeded in devising an arrangement of 
circuits in which the change from a potentiometer to a resis- 
tance bridge was effected by moving two brass plugs from one 
pair of holes to another. This instrument formed a combined 
resistance and electromotive force measurer, which enabled 
us to do two things. First, to measure the electromotive 
force in any thermo-couple ; secondly, to measure the tem- 
perature of the low-temperature junction by measuring the 
resistance of a platinum wire wound round that junction and 
acting as a thermometer. In actual practice the platinum 
thermometer consisted of a small hollow copper cylinder. 
In the interior of this cylinder were inserted a number of 
the thermo-junctions, and round the outside was wound the 
platinum thermometer wire. Aided by this device, we were 
able to measure temperatures with an accuracy of one twenty- 
fifth of a degree at a temperature of —200°C., and to 
ascertain at the same instant the exact electromotive force 
acting in the couple. When these arrangements had been 
perfected the method adopted was to put one set of the 
junctions into melting ice. The other set enclosed in the 
copper cylinder were embedded in a mass of paraffin wax, 
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which was then cooled down to the temperature of liquid 
air. The mass was then removed and inserted in a vacuum 
vessel and allowed to heat up very slowly. At frequent 
intervals during the heating the electromotive force of the 
couple was taken, and also the temperature of the junction.* 
The events which, under such conditions, happen in the case 
of a platinum-lead junction, can easily be shown and are very 
interesting (see Fig. 11). 

At the first immersion of one junction in liquid air, whilst 
the other is in melting ice, we get a current, as shown by the 
galvanometer, in one direction. On lifting the junetion out 
of the liquid air, it begins to warm up. The first effect of 
this heating is to reduce the thermo-current in the circuit, 
atabout — 111° on our platinum scale, some distance, therefore, 
above that of liquid air, the current in this circuit falls to 
zero. As the junction continues to heat up, the current 
increases again in the opposite direction. At about — 60° the 
low temperature junction reaches the temperature called the 
neutral temperature, and the current is а maximum in one 
direction. It then begins to fall off once more, and it finally 
becomes zero again when the two junctions are both at the 
temperature of melting ice, and it lastly increases in the 
opposite direction as this variable junction continues to warm 
up from 0°C. to higher temperatures. Having carried out 
the observations described with all our thermo-couples, the 
results were represented in a chart as follows: A horizontal 
line was taken on which were marked off divisions representing 
platinum temperatures. Vertical ordinates were then drawn 
at various temperatures for each couple representing the 
electromotive force in the couple when the cold junction was 
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Fic. 11.—Thermo-Electric Power of Platinum—Lead Couple. 


at the temperature denoted by the abscissa of that ordinate. 
In this way a series of curves were delineated which all passed 
through the point representing 0°C. These curves are the 
curves of thermo-electromotive force. 

In Prof. Tait’s researches on this subject, he adopted 
a method of representing the facts which has many advan- 
tages. Suppose the couple to have one junction at a constant 
temperature, and the other to be varying. At any instant 
the ‘electromotive force of the couple is varying at a certain 
rate with the changing temperature of the non-constant junc- 
tion. This rate measures what is called the thermo-electric 
power of the metals with respect to each other at that 
temperature. If we measure the slope of the electromotive 
force curve at any point, it can easily be shown that the 
numerical value of this slope gives us the rate of change of 
electromotive force with temperature. If we plot these slopes 
in terms of the corresponding temperature we obtain another 
set of curves called curves of thermo-electric power. Lead is 
always taken as the standard metal for comparison, because 
the Thomson effect on lead is zero. From our chart of 
thermo-electromotive forces we have constructed another one 
of thermo-eleetrie powers. The lines of thermo-electric power 
cut the lead line in various places, and the temperature at 
which they do this is called the neutral temperature of that 
metal with respect to lead. Prof. Tait deduced from his 


* For fuller information see Dewar and Fleming on the Thermo- 
Electric Powers of Metals and Alloys,” Ph ilosophical Magazine, July, 1895 ; 
also The Electrician, Vol. XXXV., July 12, 1895, pp. 566, 367. 

+ This diagram was given in The Electrician, Vol. XXXY., p. 367, July 
12, 1895. 
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experiments that these thermo-electric lines were straight 
lines for temperatures above zero centigrade, and he made, 
in addition, the important discovery that for certain metals, 
such as iron and nickel, the thermo-electric lines have sudden 
changes of direction at high temperatures. 

The general result of our investigations at low temperatures 
is to show that whilst in some cases the thermo-electrie lines 
are approximately straight lines for temperatures down to the 
lowest reached, they are not all by any means straight lines. 
In some cases, such as iron and bismuth, we find sudden 
changes of direction of the thermo-electric lines similar to 
those found by Prof. Tait at higher temperatures, and this 
indicates a change in sign in the Thomson effect at that 
point. Moreover, in many cases there is a decided tendency 
of the lines of many metals to bend round in a manner which 
indicates that their thermo-electric power probably would 
become zero at the absolute zero of temperature. 

The temperature at which the thermo-electrie line of any 
metal crosses the line of lead gives us the neutral temperature 
of that metal with respect to lead, and at that temperature 
the metal is thermo-electrically identical with lead. If one 
junction of a couple is at a temperature as far above the 
neutral temperature of the metals as the other is below it, the 
couple will give no electromotive force. This provides us 
with an experimental method of determining the position of 
certain neutral points. Thus, for instance, if one junction of 
a platinum-zine couple is placed in liquid air and the other is 
raised to about 30deg., we get no electromotive force from that 
couple. This indicates that the neutral temperature of 
platinum and zinc is about — 85deg., and this is shown to be 
the case from the chart. Two general conclusions are arrived 
at from a study of the thermo-electric lines as laid down in our 
chart. The first of these is that the thermo-eleetrie lines of 
many metals are by no means straight lines over extreme ranges 
of temperature. Hence the thermo-electric power is not simply 
a linear function of the absolute temperature. The second 
important fact is that in the thermo-electric lines of certain 
metals at low temperatures there are sudden changes of 
direction which indicate a change in the sign of the Thomson 
effect in that metal, and probably therefore some important 
molecular change at the corresponding temperature. 

In the case of the 29 per cent. nickel steel alloy there is an 
interesting thermo-electric phenomenon. If a loop of wire of 
this material is partly dipped in liquid air the portion cooled 
becomes thermo-electrically different from the remainder, and 
gives a strong thermo-current if connected to a galvanometer 
and warmed at one point where the changed and unchanged 
portions meet. 

Leaving the further elaboration of these points, we must 
next notice some of the facts with respect to the magnetisation 
of iron at low temperatures. Prof. Dewar mentioned, in à 
discourse on “The Scientific Uses of Liquid Air," some 
results obtained on cooling small steel magnets. These 
effects we have since again explored at greater length. Let 
me show you, in the first place, the effect of cooling a small 
steel permanent magnet to the temperature of liquid air. We 
will first take a magnet made of knitting needle or ordinary 
carbon steel and examine the effect of low temperature upon 
it. Placing the magnets behind the small suspended magnetic 
needle of a magnetometer, we obtain a deflection of ithe 
magnetometer needle, which is a measure of the magnetisa- 
tion of the magnet causing the deflection. On bringing up & 
small vessel of liquid air, and immersing in it the magnet 
under test, there is at once a sudden decrease in the deflection 
of the magnetometer needle. This indicates that a notable 
percentage of the magnetisation of the magnet has been 
removed. On taking away the air bath, and allowing the 
magnet to heat up again, we find that there is a still further 
decrease in magnetisation. On cooling it again with liquid 
air the magnetisation increases, and from and after that time 
the effect of the cooling is always to increase the moment of 
the magnet, and the effect of heating it up again always to 
decrease the moment of the magnet. Hence we see that the 
effect of the first immersion in liquid air was to give a shock 
to the magnet, which deprives it permanently of a considerable 
percentage of its magnetism, but when once it has survived 
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the treatment, then cooling it strengthens the magnet, and 
warming it weakens it. These changes in the magnetic 
moment of the magnets are graphically indicated in the 
diagrams in Figs. 12 and 18, in which the dotted line repre- 
sents the moment of the magnet when at 15deg. C., and the 
fine line when at — 186deg. C. 

This is not by any means always the case. If we take a 
magnet made of the 19 per cent. nickel steel, the peculiar 
characters of which were explained a few moments ago, we 
shall find a very different state of affairs. We see here the 
first effect is, as before, to remove a very considerable per- 
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centage of the initial magnetisation, but after that stage is 
passed then cooling the nickel steel magnet always weakens 
it still more, and warming it up again strengthens it. The 
subsequent effect of cooling is, therefore, in the opposite 
direction in the carbon steel and in this nickel steel. 

We have in this way examined the behaviour of magnets 
made of a very large number of steels—chromium steels, 
aluminium steels, tungsten steels, silicon steels and nickel 
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Fic. 14.—Permeability of Soft Annealed Iron at 15? C. and at — 186° C. 


steels in various states of temper, hard and soft. We find that, 
in some cases there is no initial decrease of magnetism at all, 
and that the steady state begins at once. Broadly, however, 
the. results amount to this. A steel magnet when plunged 
into liquid air generally loses some fraction of its magneti- 
gation, but that after a few such immersions it arrives at a 
fixed condition, in which the effect of cooling it is in most 
cases to produce an increase of magnetic moment, but in 


a few exceptional cases to produce a decrease of magnetic 
moment. In the technical use of magnets for instrumental 
purposes they have to go through a process called ageing to 
get rid of the sub-permanent magnetism ; one of the ways of 
ageing a magnet is to plunge it several times into liquid air. 

We have given a large amount of attention to a study of 
the changes taking place in the magnetic qualities of soft or 
annealed, and also hard iron when cooled to very low tempe- 
ratures. 

Assisted by Mr. J. E. Petavel, who has given us most 
valuable help in these very tedious magnetic observations, as 
well as in the subsequent reductions of them, we have made & 
large number of observations in the permeability of a care- 
fully annealed iron ring made of very pure Swedish iron of the 
highest quality.* The result is to show, as seen from the 
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curve, Fig. 14, that cooling the iron to — 200deg. slightly 
diminishes the. permeability. In other words, it requires a 
greater magnetic force to produce a given amount of mag- 
netisation when the iron is at — 200deg., than when it is at 
the ordinary temperature. When, however, we began to study 
the behaviour of hardened iron in this respect we find our- 
selves in the presence of very curious effects. If pure iron, 

* It is only right to add that in other portions of this work we have 
been much indebted for persevering assistance to Messrs. J. and D. Morris, 


and in lesser degree to Messrs. Jakeman and Tilney for help in observa- 
tions requiring several simultaneous observers. 
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which has been carefully annealed, is twisted, knocked, bent, 
stretched, or compressed, it passes into a state known as hard 
iron, and hard iron has very different magnetic qualities from 
soft iron. A very extended series of experiments with rings 
of hard iron have shown that hard iron, at least in certain 
cases, has its permeability greatly increased by cooling (see 
Fig. 15), and this change takes place with great suddenness. 
This can be shown by a simple experiment. If we take a 
hard iron ring which has two coils of wire wound round it, 
and connect one of these circuits to a battery, we shall send a 
current through the primary coil and magnetise the iron ring, 
If the other or secondary circuit is connected to a galvano- 
meter, then at the instant of starting the primary current 
there is a transitory induced current produced in the secondary 
circuit. As long as the induction in the iron remains constant, 
no electric change will take place in this secondary circuit. 
If, however, we plunge the iron ring into liquid air, whilst 
still keeping the primary current constant, we find again a 
secondary current produced at the moment of cooling the iron. 
This indicates a sudden increase of permeability at the instant 
of cooling. If we bring the ring out of the liquid air, we 
find it retains some of the increased permeability acquired i in 
cooling, but loses a portion of it more slowly if it is heated up 
again to ordinary temperatures by plunging it into a bath of 
alcohol. Owing to these changes we found it impossible to 
repeat again exactly any required magnetisation curve in the 
case of the hard iron. The sudden cooling alters the mag- 
netic qualities of the unannealed iron to such an extent that 
it is not possible to get it twice in exactly the same state. 
By subjecting a hard iron ring to frequent reversals of the 
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same magnetising force whilst it is heated up slowly from the 
temperature of liquid air up to ordinary temperatures we 
have been able to trace the gradual decrease of the permeability 
at any constant force throughout this range of temperature. 

We have found, on the other hand, that unhardened steel 
pianoforte wire behaves like soft annealed iron. 

We have then examined the hysteresis of iron at low tem- 
peratures. The method we adopted was the laborious but 
exact one of delineating a complete magnetisation curve of 
the iron by means of observations taken with the ballistic 
galvanometer for various maximum values of the magnetising 
force. In this way we were able finally to arrive at a curve 
(see Fig. 16) which represented by its ordinates the value of 
the hysteresis loss in the iron in ergs per cubic centimetre per 
cycle and the abscisse the maximum value of the corres- 
ponding magnetic induction. When curves had been drawn 
out from all the many hundreds of observations for the same 
soft iron ring at ordinary temperatures and at the temperature 
of liquid air, we found little or no sensible difference between 
them. The result is, then, that there is no appreciable change 
in the magnetic hysteresis loss of very carefully annealed soft 
Swedish iron when cooled to these low temperatures. With 
regard to the hard iron, although the permeability is increased, 
it is most difficult to say yet whether the hysteresis is increased 
or not, as every fresh reduction in temperature of the iron 
alters its physical state and makes it almost impossible to 
obtain similar repeated measurements. 

It is natural to inquire how far accepted theories of mag- 
netic action are able to reconcile the above-mentioned results. 


Some of them undoubtedly are in accord with deductions from 
received hypotheses. It is generally considered that the facts 
connected with the magnetisation of iron indicate that each’ 
molecule, or perhaps small groups of molecules of the iron 
are complete micro-magnets, and that in the unmagnetised 
condition of the iron these molecular magnets arrange them- 
selves in groups or in closed circuits so that for each little 
group the external magnetic action or magnetic moment is 
approximately zero. Magnetisation consists in arranging the 
members of some or all of these groups, so as to co-lineate 
the direction of more or less of the molecular magnets and 
produce an external resultant magnetic moment. Let us then 
consider one such little group by the aid of a model made of 
small magnets, such as Ewing has suggested and used. 
Suppose the members of this group to be at a certain distance 
from each other and we apply a given magnetising force, 
which is just sufficient to open out the group and co-lineate 
the magnetic axes of the several members of it. Next suppose 
we cool the iron, this would result in bringing the members 
of the group into closer contiguity. The result of this will be 
an increase of the interpolar magnetic forces of the different 
members of the group, and it would require a greater mag- 
netic force to effect the same amount of co-lineation of the 
molecular magnets. This, however, corresponds with what 
we find to be the case on cooling soft iron to very low 
temperatures. Prof. Dewar’s experiments have shown that 
the tensile strength of iron and steel is increased to about 
double on cooling to- 182°C., and it is quite reasonable to 
suppose that this result is in part at least, due to an approxi- 
mation of the molecules. 

As regards the behaviour of magnets when cooled it is 
highly likely that when the groups of molecular magnets have 
been opened out more or less, that some of these are іп а 
condition of instability in which bringing the members of the 
group nearer together will have the effect of making them 
close up again into magnetic circuits of no external action. 
Hence, if this is the case, the first effect of the sudden cooling 
will be to reduce the magnetic moment. These half-hearted 
groups of molecular magnets constitute the sub-permanent 
magnetism which it is our desire to get rid of in ageing a 
magnet. Then, as regards the effect of temperature changes 
on the magnet when the stable condition of affairs is reached. 
In order to explain this, I think we must consider the action 
of the molecular groups upon each other. The approximation 
of molecular groups will in general, after the magnet is aged, 
have the effect of co-lineating more completely the different: 
members of the groups, and hence increase the magnetic 
moment of the magnet, whilst the separation of the molecular 
groups and the reverse magnetic effects will ensue on heating 
up. The action of the low temperature upon soft iron and 
upon magnetised steel would be explicable if we may legiti- 
mately make the assumption that lowering the temperature 


approximates the molecular groups and also the members of 


each group. 

The result of this, in the case of existing permanent mag- 
netisation, is to close up more or less those groups which are 
in an unstable condition, but it increases the co-lineation in 
those groups in which the magnetic moment exceeds a certain 
value. Hence in the case of the permanent magnet, the first 
effect of sudden cooling is a compound effect; it consists in a 
great reduction of the “magnetic moment of certain unstable 
groups, but in an increase of moment of others. After this 
initial stage is past the normal effect is an increase of magnetic 
moment of the groups by bringing them closer together, and 
a diminution by increase of distance. 

There remains then to be explained the anomalous behaviour 
of the nickel steel and hardened iron, but the attempt to throw 
an inner light upon the results obtained with these substances 
cannot possibly be successful until we have explored far more 
thoroughly at low temperatures the changes in mechanical as 
well as magnetic qualities. 

However much one may be tempted to speculate upon the 
causes of these various changes in the properties of matter at 
very low temperatures, a much more important duty at the 
present time is the collection of facts and the completion of 
accurate quantitative measurements. The experimental diffi- 
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culties of this low temperature research are very great, but 
both Prof. Dewar and I have been chiefly anxious in this 
particular work to prosecute preliminary explorations into as 
many regions of it as possible, these pioneering experiments 
enabling us to ascertain in what direction further inquiries 
will be profitable. Every step forward opens up fresh sugges- 
tions for investigation, and, I may add, fresh difficulties. In 
the light of the results, however, thus ascertained we shall have 
additional means of testing and judging existing electrical 
theories, and the facts themselves when built into the fabric of 
seientific knowledge will serve to broaden those foundations on 
which we may profitably erect new hypotheses of electric and 
magnetic phenomena, which, even if they cannot dissipate 
entirely that mystery which enshrouds even the most familiar 
facts, will serve as a continual stimulus to thought and work 
in days and years that are yet to come. 


A TD 


ELECTROSTATIC DEFLECTION OF CATHODE RAYS.* 
| BY G. JAUMANN. 


It has up to the present been taken for granted that cathode rays 
are not sensibly or not at all deflected by electrostatic forces. It 
will be shown in the following that the electrostatic deflection of 
cathode rays is as characteristic of them as their magnetic deflection, 
That this has not up to the present been noticed is explained by 
the fact that this electrostatic deflection has a totally unexpected 
character. 


81. Preliminary Considerations. —It follows from my theory of the 
cathode rays that, in the absence of a deflecting magnetic force, the 
axial(i.e., the purely longitudinal) portion of the cathode rays follows 
approximately the electrostatic lines of force of the field proceeding 
from the cathode to the glass wall. t 

Even quite recently M. Poincarét quoted this very theorem as 
& proof of. the incorrectness of my theory. And there were, 
indeed, grave difliculties in the way of its acceptance. The cathode 
rays do not by any means pass from the cathode to the anode, but 
are, at some distance from the cathode at least, very sensibly recti- 
linear. Further, Voller] and Hertz'i, although using very great 
electrostatic forces, have not found any deflection effect, so that it 
seems as if the direction of the cathode rays were quite indepen- 
dent of the course of the electric lines of force. 

. Against this I could have quoted nothing but Crookes's mutual 
repulsion of cathode rays, and Goldstein's deflection of them by a 
second cathode. But nobody could have admitted that these are 
essentially electrostatic deflections. New experiments were there- 
fore necessary in order to justify my theory. 

Since the cathode rays are to follow the electric lines of force, 
and since these are already strongly deflected by a rubbed glass 
rod, it had to be shown that the cathode rays are strongly deflected 
by a rubbed glass rod. However impossible tbis might seem after 
previous experiments, yet with a suitable arrangement the cathode 
lays may actually be strongly bent by electrostatic forces, as 
described in the following. This suitable arrangement I have 
found by bearing in mind that the cathode rays are to follow the 
lines of force. 


82. Former Cases of Deflection of Cuthode Rays.— Crookes (1879) 
regarded the cathode rays as essentially rectilinear and as normal 
to the cathode, but thought that two neighbouring rays had a 
repulsive force of a specia! nature. 

Goldstein (1876) showed that the cathode rays are naturally 
almost but not quite rectilinear, and that by another cathode they 
suffer a repulsion representing a new form of electric repulsion. 
At that time it was impossible to regard this repulsion as an 
electrostatic effect, if only for the reason that the anode exerted no 
attractive force or next to none. 


* Wiener Sitzungsber., 105, 24, April, 1896. 

t Wien. Ber., 104, p. 776, July, 1895. Wied. Ann., 57, p. 147. The 
Electrician, March 6, 1896, p. 629. All rays previously dealt with 
(sound, luminous and electric transverse rays, and also longitudinal 
electric rays according to Helmholtz and Poincaré) obey differential 
equations of the second order. This implies their essentially rectilinear 
character in homogeneous media. But the electric longitudinal rays of 
my theory obey a differential equation of the first order, and this gives them 
two characteristic properties. They are, in general, curvilinear in homo- 
geneous media, and can only follow such curves from the cathode, but not 
towards it. This just gives those peculiarities which distinguish cathode 
rays from all other rays, and which have prevented their recognition as 
rays properly so called. 

t C. R, 122, p. 520 (March 2, 1896). 

| О. Wiedemann, Handbuch 4, А, 436 (1880). 

7 Wied. Ann., 19, p. 809 (1883). 


E. Wiedemann and Ebert (1892) showed that Crookes’s repulsion 
of two rays is a special case of Goldstein’s deflection. Elster and 
Geitel (1895)* investigated a kind of cathode rays observed in 
Tesla charges, which are deflected by uninsulated conductors. The 
authors do not claim to have used charged conductors. This shows 
how far people were even recently from regarding an electrostatic 
deflection as possible. - 

All the forms of electric deflection enumerated are, I believe, 
connected with the electrostatic deflection of cathode rays described 
below. But they are already distinguished from this by the fact 
of their being lasting deflections, whereas the purely electrostatic 
deflection is a short and transitory phenomenon. 


I,—THREORETICAL CONSIDERATIONS, 


83. Rectilinear Character of the Lines of Force.—From the 
theorem quoted above it must not be expected that the cathode 
rays run from the cathode to the anode. It is well known that 
long sparks may be obtained from the glass wall of the discharge 
tube. The different points of it retain potential differences up to 
3,000 volts after discharge has ceased. Hence the course of the 
electrostatic lines of force during discharge is not determined 
exclusively, or even to the greatest extent, by the anode. 

The electroscopic charge of the glass wall was first investigated 
by G. Wiedemannft. It is not irregular or accidental, but perfectly 
normal, and in the cases under oonsideration it is always distributed 
in such a manner that the glass wall impinged upon by the cathode 
rays is strongly positive, a8 I have verified by alecteassopis experi- 
ments of my own. As far as we can judge from this with respect 
to the lines of force, it would be quite possible for one of them to 
pass from the cathode to the fluorescent spot on the glass wall. It 
is therefore not impossible that the cathode rays actually follow a 
line of force. From the point of view of my theory we must, on 
the contrary, deduce the course of the lines of force from that of 
the cathode rays. That this criterion has a certain value for the 
purpose of discovery is proved by what follows. 

Ik the cathode rays are straight, it follows that the glass wall 
must be charged in such a manner that the line of force is straight. 
If there are two cathodes, or if the form of the cathode is compli- 
cated, the lines of force in its neighbourhood can never be straight, 
whatever the charge of the glass wall. Asa matter of fact, the 
rays are never straight in this case, but show Goldstein's deflection. 


8 4. Self- Tension of the Cathode Rays.—The charge on the glass 
wall implies that the lines of force do not proceed from the cathode 
to the anode, but along other curved lines. But the remarkable 
fact remains that the cathode rays are always as straight as pos- 
sible whatever the shape of the glass wall or the position of the 
anode. A law must, therefore, exist according to which the cathode 


rays invariably charge the glass wall in such a manner that the 


statical lines of force which they follow are as straight as possible. ` 
That this is the correct view of the cause of the atraightness of the 
cathode rays has been, as far as J can see, placed beyond doubt by 
the following experiments :— | 


§ 5. Principle of the Experiments. —W hatever the charge of the 
glass wall, my theory asserts that the rays must be deflected out of 
the path determined by the charges on the electrodes and the glass 
wall, on the approach of an electrified body. From the fact that 
Voller and Hertz did not discover any electrostatic deflection it 
follows that the tendency of the cathode rays to straighten out is 
so strong in the ordinary arrangement that it almost completely 
neutralises the deflective action. But this tendency to straighten 
is governed by an effect of the rays (charge of the glass wall), and . 
will, therefore, decrease as the rays become feebler. Furthermore, 
the deflection of the rays corresponds to that of the lines of force, and 
this will be the stronger the feebler the charge on the glass wall. 
We must, therefore, work with exceedingly feeble cathode rays in 
order to have the effect desired. For these the correspondence 
with my theory is also perhaps improved by the fact that it was 
developed for rays the amplitude of which is very small compared 
with the static force. | 

II. —Ex PERIMENTS. 

$6. Arrangement. —А large highly-exhausted pear-shaped dis- 
charge tube, E (Fig. b), is immersed in a glass beaker, B, filled 
with ordinary machine oil. The cathode, K, is fused into the lower 
narrow end of E, and ends in a slightly concave plate. The anode 
A is a small plate immersed at the top sideways into the oil, and is 
kept separated from E by a layer of oil lem. to 2cm. thick. 

he charging is effected by a Holtz machine, J (Fig. 2), run at 
a uniform speed by a motor. The main current of this machine 
forms a quiet brush between the blunt pointe, S. A large Leyden 
jar, L, with insulated coatings, and the discharge tube, É are also 
introduced in parallel. 

The electrodes K and A assume a difference of potential of 
upwards of 9,000 volts, but only a feeble current flows through 

* Wied. Ann., 56, p. 733; see also The Electrician, Vol. XXXVI., 
January 17, 1896, p. 587. 

+ Pogg. Ann., 158, p. 69 (1876). 
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the badly conducting oil from A to К. It is advisable to make the 
cathode rays so feeble that the fluorescent spot appearing on the 
top of E is only seen when the eye has grown accustomed to 
the darkness. The fluorescent spot must shine perfectly quietly. 
If it flickers, it is necessary to find 
the apparatus, and to close it. 


$ 7. Circumstances which have no Influence.—The above arrange- 
ment is recommended for various reasons, but the experiments 
succeeded more or less with any arrangement. The immersion of the 
tube and the anode in the oil bath is only made for the purpose of 
obtaining very feeble and quiet rays, and for easily altering the posi- 
tion of the anode. The pear-shape of the tube is recommended for the 
sake of the broad cap and the appearance of the ring figure(see below). 
But other tubes and arrangements may be successfully employed, 
especially in fairly dry air instead of oil. If the tube is not immersed 
in oil, the finger may, for'instance, be placed on the glass wall as 
. an anode, But a fused-in anode may also be used, if feeble rays 
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are otherwise provided for. Even with the ordinary arrangement, 
i.e., with strong rays, electrostatic deflection may be proved ; but 
in this case it is so feeble that one must be familiar with the appear- 
ances to perceive it at all. Finally, it is not necessary to avoid 
having permanently charged or uninsulated bodies (connections, 
iron stands, &c.), in the neighbourhood of the discharge tube. 
They have hardly any influence. 

$8. Distribution of the Radiation.—The cathode rays have, as 
we know, three places of special luminosity with the form of 
cathode employed. 16 should be observed that these are just the 
places where strong longitudinal vibrations must be expected, bear- 
ing in mind that the inciting wire waves flow in by the stem, and 
have a radial course in the cathode plate. These three places of 
highest intensity are :— 

a. The interference surface оша the re-entrant angle 
between stem and plate, which is marked by a green ring below the 


mm 


—— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
MÀ 
— 
— 
— 
— 
—— 
—À 
—— 
— 4 
=== 
=== 
— 
—— 
T 
IM 


A 


ә 


Fic. 2. 


cathode plate on the glass. І have shown elsewhere." that the rays 
producing this interference surface proceed from the plate and the 
stem respectively, and must be coherent and of equal phase, to be 
able to interfere in this manner. | 

b. Strong rays proceed from the edge of the plate in the 
direction of the radii, and mark a green ring on the glass in the 
plane of the plate. 

c. Àn intense beam of rays proceeds in the direction of the stem, 
and this alone shall be investigated in the following. At its origin 
it has a thickness not much greater than the stem. From this 
beam we may arrive, by variation of the cathode shape through all 
the transitions, either at Crookes's focus or at the interference 


* Wied. Ann., LVII., p. 152. 


surfaces. Hence an interference of the rays proceeding from the 
cathode surface contributes to the formation of this beam. 


9. Configuration of the Fluorescent Spot.—The fluorescent spot on 
the upper cap of the glass consists of two parts, which everlap and 
show a fundamentally different behaviour. We shall call these the 
chief spot and the ring figure. 

а. The chief fluorescent spot consists of a comparatively very 
bright central place; outwards the brightness decreases without 
limit. The side rays are curved away from the axis, and seen by 
the sharp shadows cast by them. 

b. The ring figure is probably also generally known, since it is 
very bright with an ordinary charge. But its brightness diminishes 
more rapidly than that of the chief spot as the rays decrease in 
intensity. In my experiments it was much feebler than the chief 
spot. It consisted of a bright centre of 05cm. radius, followed 
by a dark ring and a bright ring, both Обет. wide. When the 
anode also entered the vacuum (which it did not do in most of my 
experiments), a bright diametral line directed towards the anode 
was added. | 

$ 10. Deflection of the Two Groups оў Rays.—Both the chief spot 
and the ring figure are about equally deflected by the magnet. 
They therefore are due to cathode rays. 

As regarda electrostatic deflection, they are quite different. The 
ring figure is much less deflected, and as a rule not perceptibly. 
We shall regard it as steady. Further, the small electrostatic 
deflection of the ring figure obeys quite different laws from those 
of the chief spot. : 

11. Permanent Deflection of the Chief Rays by the Anode. When 
the anode A, Fig. 1, is placed at a certain height (in the upper third 
of the discharge tube), the centre of the chief spot coincides with 
that of the ring figure. But the least raising of the anode perma- 
nently attracts the centre of the chief spot, until it falls into the 
bright ring. On still further raising the anode, it is not deflected 
further. On lowering the anode it is at once repelled out of the 
central position, but again not further than the bright ring. 

I have usually put the anode into the sensitive position for which 
the centre of the chief spot coincides with that of the ring. But 
the experiments succeed, although not in the s&me manner, with 
any ther position of the anode. If, for instance, the anode is very 
low, the chief spot, which is now in the ring, may be displaced 
along the ring by electrostatic forces, but it can hardly be deflected 
out of it. . 

When the anode itself has the form of a ring and is low down, 
almost the whole of the fluorescent light is evenly distributed over 
the ring. 

It follows that the cathode rays at rest are by no means rectilinear - 
or independent of the position of theanode. Perhaps the repulsion 


of the rays by the lowered anode is a hitherto unknown pheno- 


menon. Their attraction by the raised anode may, however, be 
identical with the slight attraction of the anode observed by 
Goldstein. 

$12. Sensitiveness of Cathode Rays to Electrostatic Influence.—The 
rays forming the chief spot are exceedingly sensitive in this arrange- 
ment for electrostatic forces. Small motions of a rubbed stick 
at а distance of 10cm. from the wall of the oil beaker suffice to 
deflect the rays right on to the wall of the discharge tube. The 
motion of a finger at a distance of 10cm. suffices to produce about 
the same deflections. On breathing against the beaker the rays 
are apparently blown away. 


5 13. Difference between Electrostatic and Magnetic Deflection.— 
We must at once call attention to the many differences between 
the electrostatic and the magnetic deflection of the rays, so that 
the latter may not be wrongly attributed to the former. The 
magnet does, indeed, deflect the currents running over the surface 
of the glass, and thus alters the stationary charge of the wall. The 
electrostatic effect of this permanently altered charge might explain 
the observed magnetic deflection of the rays. But in the absence 
of cogent proofs І reject this explanation, and consider the magnetic 
deflection as a property of the cathode rays as fundamental as the 
electrostatic deflection. 

In any case it is evident—and that is the main point—that the 
new electrostatic deflection cannot be, on the other hand, deduced 
from the magnetic. It is not impossible that the motion of the 
electrified deflecting bodies, or generally the change of the electro- 
static deflecting force, may produce currents on the glass wall or 
elsewhere, which are stronger than those correspondiug to the 
induced change of charge. But their mean current strength cannot 
possibly be greater than the whole current of theinfluence machine, 
and this must be conducted round the tube in at least à million turns 
in order to have a magnetic effect equalling the observed electro- 
static deflection. No change is produced if we imagine these cur- 
renta on the glass wall to pass not continuously but abruptly in 
very short times, and with consequently high current intensities. 
These very short strong currents might produce not large but only 
very short deflections, which would not be visible, and which would 
be separated by long intervals during which the rays were nót 
deflected. | 
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On this occasion I also remark that I have ascertained by sensi- 
tive electroscopic experiments that the deflecting bodies suffer no 
diminution of charge during deflection. 


III. Exvectrostatic DEFLECTION AND CHANGE OF INTENSITY OF 
THE CATHODE Rays. 

$14. Electrostatic Deflection. Character of the Phenomenon.— 
If a rubbed glass rod is rapidly moved in the neighbourhvod of the 
beaker from above to the level of the cathode and is held there, the 
rays are repelled. A dark and fairly well-defined surface rises on 
the side of the discharge tube turned towards the glass rod, which 
sweeps down the chief spot quite to the other side of the discharge 
tube. After about 0:2 second it returns, followed by the 
fluorescent spot. As the dark surface falls down along the side of 
the tube towards the rod, it regains the normal brightness of the 
region. But the centre of the chief spot does not at once rejoin the 
centre of the ring (see $11), but goes through five or six small 
damped oscillations of about 0:2 second duration. The permanent 
lowering of the deflecting rod has, therefore, none but a transitory 
effect upon the ray. А short time afterwards the ray, in spite of 
the new position of the rod, is as straight as ever. 

On raising the positively-charged glass rod into its former 
position, the cathode ray is as strongly attracted as it was pre- 
viously repelled. A bright surface rises on the side of the discharge 
tube away from the rod, and urges the chief spot towards the 
latter. In about 02 second it falls back and darkens, leaving 
the chief spot in its former place. In this case I never saw the 
chief spot oscillating afterwards. But the conditions are not 
favourable, since the eye is blinded by the sudden brightening 
accompanying the attraction. 

All electrostatic deflections of the cathode rays take place in the 
same manner. If the deflecting electritied body is brought from 
one place to another, or if the difference of potential of two 
stationary neighbouring conductors is changed—whenever, indeed, 
the deflecting force is varied—the rays undergo a correspondingly 
large deflection, which is, however, at once annulled in a damped 
oscillatory manner. On restoring the conductor to its former 
place, or the potential to its first value, the rays experience the 
reverse deflection, which disappears in the same way. 

It should be remarked that often, but not always, the oscillation 
of the direction of the rays is damped aperiodically, as in-small 
deflections, and when the duration of deflection is groat, as when 
the finger is used. Furthermore (when the radiation is not 
perfectly quiet), the oscillation of the spot is replaced by a more 
or less irregular flickering. But I have not found it difficult to 
produce arrangements in which the motion of the spot at each 
repetition of the deflection bore the well-marked character of a 
regularly-damped sinusoidal oscillation of short period (0:2 second), 
so that I cannot avoid putting forward this view of the quivering of 
the rays before they are completely stretched. 


8 15. Direction of the Electrostatic Deflection.—The deflection 
of the rays has the opposite sense to what I expected. If the 
discharge tubo is introduced between two large parallel condenser 
plates, leaving 10cm. on each side, and if they are brought to a 
ifference of 5 of about 6,000 volts, the ray is attracted for 
a short time 
If, now, the condenser plates are discharged the ray is equally 
strongly attracted by the positive pole, and then stretches again. 

If the condenser plates are removed and a rubbed ebonite rod 
is brought nearer in any direction from a large distance, the rays 
are attracted for a short time; on withdrawing it, they are 
repelled. A glass rod has the opposite effect. Positively or 
negatively-charged conductors in motion act correspondingly. 
Uninsulated conductors in motion, e.g., the hand, act like positive 
bodies if the anode is put to earth, as in Fig. 1. They act as 
negative bodies if the cathode, K, is put to earth, and the anodo 
and all paris of the oil beaker have in consequence a more or less 
high positive potential. | | 

Since the experiments giving this sense of the deflection were 
discovercd on the basis of the theorem that the cathode rays follow 
the electrostatic lines of force, I am far from abandoning the 
theorem in consequence of the wrong sign of the deflection. On 
the contrary, further conclusions may be drawn from it. Since 
the negative lines of force in a vacuum are nevertheless pro- 
bably repelled by an approaching negative body, and since the 
cathode rays following the lines of force are yet attracted by the 
negative body, we must conclude that one of the signs of. the 
internal processes is incorrectly assumed. The simplest assump- 
tion would be that not negative but positive lines of force should 
exceptionally issue, which determined the path of the cathode rays. 
. 816. Brightening and Darkening of the Cathode Rays by Electro- 
static Effects. — Besides the electrostatic deflection a somewhat 
independent change of intensity of the radiation takes place. 16 
will be.seen from the description given in § 14 that the repulsion of 
the rays is the reverse of the attraction not only as regards direc- 
tion but also as regards change of brightness. A very strong transi- 
tory brightening or darkening of the fluorescent spot accompanies 


у the negative plate, and stretches again at once. 


the attraction and repulsion described. With strong repelling 
forces, such as quick motions of the rubbed rod, the rays pro- 
ducing the spot (also those of the ring figure) may be perfectly 
extinguished for half а second or a second, as far at least as their 
fluorescent effect is concerned. 

The independence of this electric action upon the intensity of 
the rays from their deflecting action is exhibited when an unin- 
sulated guard plate 30cm. in diameter, is introduced between the 
deflecting rod and the oil beaker. This almost completely intercepts 
the electrostatic deflection, but not the change of brightness by the 
motion of the rod. Both effects may be intercepted by a metallic 
enclosure. Further, attraction and brightening on the one hand, 
and repulsion and darkening on the other, are not always combined. 
On bringing, for instance, a rubbed ebonite rod in a tangential 
direction from a long distance up to the beaker, the rays are 
attracted, but are at the same time strongly darkened or even 
extinguished. І am further investigating these changes of 
intensity. 

§17. Self-Tension of the Cathode Rays.—The short duration of the 
electrostatic deflection and its reversal on removing the deflecting 
force may be accounted for in two ways. Either the deflection is 
governed by the rate at which the deflecting force cbanges, or by 
the deflecting force itself, so that the short duration of the 
deflection and its revorsal are due to a secondary effect. I believe 
that in this case the secondary effect may play & greater part than 
Faraday's ‘‘ electrotonic condition," which he originally put forward 
as the basis of his views concerning magnetic induction. Assuming 
the cathode rays to follow the lines of force, this secondary effect 
can hardly be anything but the charging of the glass wall. The 
permanent charge of deflecting power changes the course of the 
lines of force in the vacuum permanently. Hence a secondary 
cause must appear after a short time, which neutralises this deflec- 
tion of the cathode rays. But a cause capable of altering the 
course of lines of force is either an electric vortex ring or an 
electric charge. Now it has been known for some time that 
the cathode rays alter the electric charges. Hence, under any 
circumstances, they stretch the lines of force and themselves by a 
corresponding charge of the glass wall. This relation, almost inde- 
pendent of all minor circumstances (shape of the glass wall, position 
of the anode), must approach all the further towards the essence 
of the discharge, inasmuch as the stretching is oscillatory. We 
may now also understand why there may be permanent as well as 
transient electric deflections of the cathode rays. Many of them 
may be effected by stationary charges of the glass wall, the effect 
of the rays upon the charges of the glass wall—which by itself 
would soon bring about the straightening of the rays—being con- 
tinuously paralysed by a charge coming from another source. Such 
permanent deflections may therefore only be brought about by such 
bodies as are capable of yielding continuous currents, 1.е., by elec- 
trodes, as is in fact the usual simple case. 

It is my pleasant duty to express my thanks to my esteemed 
colleague, Prof. E. Lecher, who granted me a bench in the Institute 
under his charge, and to the Society for the Advancement of German 
Science, Art, and Literature in Bohemia, which placed the means 
for this work at my disposal. | 


——. . —.— 


Fluid Friction.— The vexed question in the theory of fluid 
friction, whether finite slipping does or does not take place at 
the surface of a solid in contact with a liquid, forms the subject 
of a contribution, by Dr. Antonio Umani, in a recent number 
of the Nuovo Cimento. The experiments, says Nature, were 
conducted in the physical laboratory of the university of Parma, 
the apparatus used consisting of a cylindrical box filled with 
mercury, and suspended by a torsion fibre. In one series of 
experiments the sides of the box were nickel-plated, so that 
the mercury did not actually wet the metal ; in another series, 
the mercury was made to bathe the sides of the box by 
thoroughly amalgamating the latter. In the former case, 
the presence of a film of air between the mercury and nickel 
was obviated by filling the box in vacuo. The observed values 
for the logarithmic decrement of the amplitude of the oscilla- 
tions were found to differ in the two series of experiments by 
an amount which, Dr. Umani considers, indicates finite slipping 
between the mercury and the box when the latter is nickel- 
plated. The author further proceeds to calculate the internal 
coefficient of viscosity of mercury from the results of his second 
eeries of experiments, and obtains the value y = 0:01577 C.G.S. 
units at temperature 10°C. Warburg, employing Poiseuille's 
method, had previously obtained at temperature 17:2" С. the 


. value 0:01602 
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OLIVER HEAVISIDE. 


At last we are permitted to mention the fact that Her 
Majesty the QurEN has been pleased to offer a pension to 
Mr. Ouiver Heavisipe from the Civil List, and that he has 
accepted it. Weare informed that certain very distinguished 
and very enthusiastic men of science threatened to visit the 
philosopher in his Devonshire retreat—or rather, threatened 
to picnic for weeks around his retreat, so that he might be 
compelled to say that he would accept of the pension in case 
it were offered. His knowledge of the ordinary affairs of life 
must be as limited as his power of applying mathematics to 
physical problems is unlimited, if he thinks that this honour 
—an honour that the Duke of Wetuincton felt to be an 
honour after he had been acclaimed as the Saviour of Europe 
—tends in the slightest degree to tie his hands, to blunt his 
pen, or to affect his independence. He receives the pension 
from the executive of the nation, and assuredly there is not 
one man acquainted with recent work in mathematical physics 
who does not feel that the giving of this pension is not merely 
a good deed іп Mr. Darrousz counting for righteousness, but a 
bargain for the nation made very greatly in the nation's interests. 
Something has been done that looks very generous; it is 
simply an act of wisdom, gracefully performed. The English 
nation is the wealthiest known in history. What sensible man 
grudges a few thousand pounds spent occasionally on a new 
work of art or many thousands ona newironclad? Only the 
foolish among us judge of such expenditure from the point 
of view of their own bank balance, their perspective being 
governed by the line of sight of a parish councillor, which 
is bounded by the rates. The delight of diving into a big 
pile," as it has been coarsely but effectively put, is one of 
the greatest which Mr. BaLrour enjoys. No millionaire can 
enjoy it in quite the same way. We take it that every penny 
of the surplus wealth of this nation is owing to the nation, 
and is being spent, wisely or unwisely, by all who command 
it, in the interests of the nation, having its effect in millions 
of ways in keeping us fit to lead among the nations. But 
the money follows accustomed channels, and sometimes fails 
to reach nooks and corners where even in very small quantity 
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is might be greatly productive of good. Here is the chance 
for our leaders, to watch the operations of the natural flow 
but to occasionally create a little eddy in a corner. 

A man of striking individuality, standing, like Бало, a 
head and shoulders above other men, is always to be admired. 
But, alas! our habits of living, good as they are for men in 
general, are far too apt to make us all alike. Our great men 
are caught and anointed and coaxed and threatened until they 
lose that individuality that so attracted us. Mr. Heavisine 
has great individuality. We venture to think that a little 


pension will produce no great difference in his philosophy. 


If it had been a great one; if he had been knighted or made 
a Privy Councillor; if he lived in London and had to give 
and go to dinner parties ; if, besides, in spite of a big pension 
he found it necessary iq make money to meet great house 
expenses, we don’t know but what he might come to be like 
other philosophers in the hands of the social drill sergeant. 
But we, who know what HEAVIsmE has done, know that he 
has simply been freed from some petty worries. We ask him 
to give us what he will, when he will and how he will. No 
poet ought to be less controlled than he. ` 
His services to the nation, or rather to the world, are 
already great. In the development of a race the essential 
thing seems to be the occasional appearance of a “ Sport," and 
that is what he is. He is not а mathematical physicist, he is 
а physical mathematician. The rules of the. Cambridge 
mathematical game are very rigid, and for many a day Mr. 
Heavisme had to feel that the man who attempts to change 
the rules has a hard time of it. Imagine a boy who had no 
cap, who belonged to no house, a mere day boy, asking to play 


with the twenty-two, and not only that, but daring to propose 


a change in the Rugby rules. That is exactly what occurred. 
Schoolboys are supposed to resent cheeky innovation more 


than other mortals—but the supposition is wrong. Grown-up. 


schoolboys exercise & much more serious resentment. Mr. 
Heavismwe dared to write about things that even rigorous 
mathematicians themselves did not understand. But just as 
schoolboys are the most generous of mortals when they do 
get over their first prejudices, when they find that an interloper 
is modest and in earnest, so the acknowledged mathematicians 
аге now willing to admit that Mr. Heavisive has stirred them 


up a little with his earnestness, and has done service in the: 


temple of Cambridge mathematics which no worshipper could 
have done, which only an outside unbeliever dare have 
‘attempted. 
new mathematical weapons—everyone of his weapons was 
invented before. That is true, but how many of them were 
used, and not only used, but used with learned skill in 
attacking problems that had never been attacked before ? 

We would ask our readers to look up a wonderful notice of 
of Mr. Hzavisine's Papers published in our columns on 
August 11, 1898. Who could imagine, when reading that 
appreciative article, that its author is a Fellow of Trinity 
College, Dublin, and that the mathematical traditions of 
Dublin are to those of Cambridge as granite is to sandstone? 
Surely nothing that anyone else can say is to be compared 
with these words of our modern “very perfect gentle 
knight ":—'* MaxwELL, like every other pioneer who does 
not live to explore the country he opened out, had not had 
time to investigate the most direct means of access to the 
country, nor the most systematic way of exploring it. This 
has been reserved for OLIVER Heavisipe to do. MaxwELL's 
treatise is cumbered with the débris of his brilliant lines of 
assault, of his entrenched camps, of his battles. OLIVER 
HEAvismE has cleared these away, has opened up a direct 
route, has made a broad road, and has explored a considerable 


It was easy to say that he had invented no 


were obtained. 


tract of country. The maze of symbols—electric and mag- 
netic potential, vector potential, electric force, current, dis- 
placement, magnetic foree and induction—have been praeti- 
cally reduced to two, electric and magnetic force. я 
In the theory of electromagnetic phenomena the author has, 
made great advances. He has extended the theory of wave 
propagation in complicated media, of waves along wires and 
into them, and of the effect of the motion of the medium." 
Prof. FirzGERAup's article is worthy of the writer, and of his 
subject ; and what praise can be higher? We see that these 
snippets from it are only misleading, and we again say to our 
readers that they had better look it up and see for themselves. 
. It is not merely that since Mr. Heavisivg began to write 
the science of electromagnetism has been entirely altered ; he 
has worked out innumerable problems in practical telegraphy 
and telephony, and his Papers on such subjects may be looked 
upon as a quarry from which smaller men will be manu- 
facturing reputations during the next twenty years. Some of 
us wish he would make his meaning clearer, and so give his 
future commentators less to do. He seems sometimes to take 
an impish delight in deluding the poor traveller, in displaying 
to the thirsty student whole realms of easily-understood theory, 
and then suddenly, in the twinkling of an eye, the easy road 
has disappeared, the thirsty student sees again the arid plain 
as Puck spreads his wings and turns again into an eagle just 
visible in the ether. He is a man who can really think, and 


we might never take the trouble to think for ourselves if we 


could understand him too easily. 


REVIEWS. 

Argon and Newton: A Realisation. By Lieut- Colonel W. SEDGWICK, 
^ late R. E. (London: W. B. Whittingham and Co., 1896.) ; 

The meaning of the title and text of this strange book 
entirely passeth our comprehension, though we have done 
our very best to read religiously through every one of its 
258 pages. Argon we know; and Newton we know. But 
what is this realisation which follows their juxtaposition? 
And what have they to do with one another, anyway? In 
vain have we searched these many mystically-worded pages 
in the hope of solving the riddle. Nor do the pictures help 
us—the numerous pictures of atoms “ enormously enlarged.” 
We only discover in these that, according to Lieut.-Colonel 
Sedgwick's realisation, the monovalent metalloid atom is a 
sphere, in one side of which there is a depressed crater with 
a flat edge, while a monovalent metal atom looks like a badly 
blown glass flask. We believe it was one of Mark Twain’s 
jokes to preface his chapters by utterly irrelevant quotations. 
Lieut.-Colonel Sedgwick has mistaken this species of humour 
for a branch of serious logic. The masterpiece of quotation 
is on his title page: its juxtaposition to the title should serve 
as а species of pons asinorum to bar the way to him who is 
unable to comprehend that Newton knew all about inert atoms 
and inactive elements. Apparently Lieut.-Colonel Sedgwick’s 
ideas, as set forth in this treatise, are based on the conception 
of argon and helium as absolutely inert substances. With 
the falsity of that conception his realisation must vanish 
into illusion. What sort of relationship is conceived by the 
author to exist between his premises and his conclusions, the 
reader may best judge from the following quotation, which we 
extract from the last few pages of the book :— 

“ Argon, by showing us that the materials for building a universe 
require shaping, shows us that our universe had a Maker, and shows us 
one of the quarries, as it were, from which the materials for our universe 


In this way Argon represents the realisation of Newton's 
views that ‘God in the beginning formed matter in solid . . . particles 
of such sizes and figures . аз most conduced to the end for which 
He formed them.’ It tells us, too, that Sir Jobn Herschel and Clerk Max- 
well were right in holding the molecule to have ' the essential character of 


@ manufactured article.’ . Argon and Helium, then, have risen 
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like stars upon the horizon to give us fuller light, and to show us the way 
out of the desert of Agnosticism and out of the bogs of Atheism.” 
Henceforth, then, every missionary to the unregenerate 
should be equipped with tubes of these interesting new gases, 
and with wall diagrams showing the exact contours of their 
-atoms “enormously enlarged.” - 


Electric Wiring Specifications for Incandescent Lighting. By 
| GronGE Н. Kisser. (New York: G. Н. Irwin and Co., 1896.) 

This booklet is one of several recent attempts to enable 
architects to perform functions which properly speaking belong 
to electrical engineers, and we do not think that it will assist 
them much. It consists of a series of general specifications 
which are intended to give a skeleton outline suitable for: 
ordinary wiring, ав obtaining in the United States. As such 
the book has its uses, and in the hands of a competent engi- 
neer would no doubt save time if he has not already a model 
specification embodying the points which he finds most useful 
in his practice. In the hands of an architect it is likely to 
prove a doubtful blessing. It is like expecting an electrical 
engineer to design and superintend the erection of a house on 
the strength of an acquaintance with a text book on architec- 
ture. We will only suggest the confusion which is likely to 
arise between the terms feeders, submains, risers, and branch 
circuits, as used by the author; but we must in the interests 
‘of the consumer suggest that some distinction be made between 
wiring for direct and alternate-current systems when metal- 
‘armoured conduits are used. The author states in schedules 
F and G that when iron-armoured conduits are specified two con- 
ductors may be carried in the same tube whether the current 
be direct or alternating, but with brass-armoured insulated: 
‘tubing “a separate conduit must be provided for each wire.” 
It appears to follow therefore that if an installation were to 
be carried out in accordance with these instructions, and the 
supply were from an alternating system, that there would be 
an excessive drop of pressure on each of the feeders, risers or 
submains. No doubt the author is fully aware of the need for 
enclosing lead and return in one conduit when alternate 
currents are used with the conductors in metal pipes, but he 
does not tell the trusting architect so. We fear that before 
now trouble has arisen in eonnection therewith unless the 
contractor has exceeded the duties of his position, and has 
acted as consulting engineer to the architect, as has happened 
‘before now in this country. 

In the rules of the National Board of Fire Underwriters 
which is appended to the specifications we find that brass- 
armoured conduits are allowed for double-tube systems only, 
while iron-armoured conduits are permitted for single-tube 
systems, This distinction is amply justified by experience, 
and apparently forbids the use of brass-armoured tubing for 
alternate-current systems. The author appears to have missed 
this important point. 


James Olerk Maxwell and Modern Physics. By К. T. GLAZE- 
BROOK, F.R S. (London : Cassell and Co., 1896.) 

While recollections of the rejoicings over the jubilee of Lord 
Kelvin's professoriate are still fresh in our memory, there is 
an appropriateness in turning to read a well-written account 
of the life of one of Lord Kelvin’s compeers, who, unhappily, 
is not now alive to join in the universal celebration. But, 
though personally lost to the scientific world of the present 
day, James Clerk Maxwell, by the influence of his researches 
and writings, shines with Kelvin as a star of the first magni- 
tude in the firmament of modern physical science. It is not 
now a fitting time to review in detail the almost countless 
gems of that all too brief life-work. Most of us are familiar 
with the lucid, if lengthy, account which Prof. Campbell 
and Dr. Garnett have supplied in their well-known biography. 
And for those who do not possess sufficient leisure to read 
through the numerous pages of that work, Mr. R. T. Glaze- 
brook has written the little book before us. It 1s well worth 
reading. 

But Mr. Glazebrook’s book is in no sense an abridged 
edition of the larger biography. The author has the advan- 
tage of having personally known and worked with Maxwell; 
and personal recollections of his most kind friend, as well 
as revered master," brighten many of the pages, which are 
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nowhere dull. It is not merely the scientific and mathe- 
matical Maxwell that Mr. Glazebrook has sketched; it is 
the complete man—Maxwell the student, the humorist, the 
poet, the devoted husband, the devout worshipper of natare 
and nature’s God. 


THE HARDIE McLEAN AUTOMATIC TIME-SWITCH. 


The automatic time-switch devised by Mr. J. Hardie McLean, 
and used extensively in Oxford and other places for some 33 
years, has admirably fulfilled the object with which it was 
originally designed — namely, to encourage economy in the use 
of electricity. The switching of the public aro lamps in the 
streets of Oxford, which until recently were connected two in 
series across the low-pressure network, is effected by this 
device. The economy that has accrued has been such as to fully 
warrant the expense of attaching these switches to the arc 
lamps. In many of the colleges the public lights are switched 


off at a stated hour each night by means of this arrangement. 
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The principle of Mr. Hardie McLean’s device will be readily 
understood on reference to the accompanying sketches (Figs. 
1 and 2). The contact bar is raised to complete the circuit by 
means of the solenoid placed above it; the solenoid becoming 
excited, the moment a clock, which is placed above it, makes 
electrical contact with the distributing mains at the given 
hour (Fig. 1). When the time comes for disconnecting, à second 
contact is made by the clock, which sends the current round the 
coils of the field magnet, which is placed underneath the contact 
bar. The result is that the switch is pulled off (Fig. 2). By means 
of an arrangement resembling a ciun in the centre with a slotted 
hole, when the awitch is on, the weight of the armature of the 
magnet, and core of the solenoid, is taken off the contact bar, 
so that it has no tendency, should the contact bar become 
slack, to drop out. The current for the solenoid and the 
magnet is derived from the luw-pressure supply. The connec- 
tions are so arranged that when the switch is on or off the 
current is disconnected froin the operating coils of the switch ; 
these are only in circuit during the moment work is being 
done. "The clock, which is specially made, has a 24-hour face, 
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and can be set to switch on or off the current at any time 
during the 24 hours. The olock can either be wound up eleo- 
trically from the mains, or by means of a key once a fortnight, 
and requires no further attention. 

These switches should prove useful in public buildings, fac- 
tories, offices, &c., where the light is only required between 
given hours. 

We may say that a simpler form of switch is used for the 
purpose of turning the lamps off without the additional 
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arrangement for switching them in. This is a far less 
expensive arrangement, and is found in many places to be all 
that is required. The size and shape of switch is made to suit 
the various shapes and spaces at disposal in arc lamp posts, &c., 
the ii being made of cast-iron, for this class of work, as well 
as wood. 


THE GUILDFORD STREET-MAINS. 


At Guildford the street-mains are being laid on what is known 
as the “Safety Concentric " system, that is to say, each current- 
carrying cable is composed of a copper core, insulated iu one of 
-- Hitumenized Jute. 

Locked Iron-Wire Armouring. 
+ --- - Jute. 
Sf- ----. Lead. 
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Insulation. 


Copper Core. 


Fic. 1.— Detail of Cable. 


the well-known ways, and having served on it an outer 
couductor of stranded iron wire, which serves for the return 
current and is not insulated (see Fig. 1). The three-wire 
system is used. The difference of potential between the two 
“outers” of the three-wire system is 400 volte, and the 
difference of potential between core wire and the armour which 


serves as the third wire is 200 volts. Each complete main 
thus consists of two of these concentric cables laid side by side, 
the armouring being practically uninsulated and being used as 
the neutral wire. Although uninsulated the armouring is 
protected from any possible electrolytic injury by being first 
served with a light protecting covering of bituminous jute, the 
cables being then laid together in V-shaped troughs filled in 
with bitumen, as shown in Fig. 2. Suitable distance pieces 


are inserted in the trough at short intervals, to prevent the 
cables sinking through the bitumen to the bare wood of the 
trough. The particular wire used by Messrs. Sharp and Kent, 
the contractors for the job, is manufactured by Messrs, 


Fic. 2. -Section for Left- Hand Side of North-street, Guildford. 
Callender, the armouring being on the lock-coil system, which 
practically makes the cable watertight. There will bo no 
service boxes, all joints being made direct on to the cable by 
means of a cast joint and then buried in the ground. The 
above remarks apply to the distributors. The feeders arc 
insulated throughout their entire length. The design of this 
“ earthed-neutral " three-wire system is due to Mr. Money-Kent. 


THE EFFECTS OF A STRONG MAGNETIC FIELD 
UPON ELECTRIC DISCHARGES IN VACUO.* 


BY A, A. C. SWINTON. 


As is well known, when the lines of force of a magnetic field cut 
the path of the cathode rays in a vacuum tube, the rays are deflected 
in one direction or another, according to the polarity of the lines of 
force. If, on the other hand, the relative positions of the vacuum 
tube and the magnet are such that the lines of force and the cathode 
rays are parallel, the rays are not sensibly deflected. Under certain 
circumstances, however, I have found that with the rays and lines 
of force parallel, other phenomena occur both in regard to the 
appearance of the discharge and in connection with the internal 
resistance of the tube. 

The apparatus employed consisted of a Crookes tube of the form 
illustrated, t supported vertically over one pole of a straight electro- 
magnet. The tube, which was excited by means of a 10in. Ruhm- 
korff coil, working much below full power, was about llin. in 
length. The cathode terminal consisted of an aluminium plate at 
one end of the tube, and the anode a similar plate at one side. 
The tube was exhausted to a degree that gave considerable green 
fluorescence of the glass, with a very slight trace of blue lumines- 
cence of the residual gas in the neighbourhood of the cathode and 
anode. Tho magnet employed had a soft iron core 12in. in length 
and 1Zin. diameter. Н was wound with 2,376 turns of No. 18 
S. W. G. copper wire, which, when supplied with continuous electric 
current at 100 volts pressure, allowed from 13 to 14 amperes to 
pass, and magnetised the iron core practically to saturation. 

When the Ruhmkorff discharge passed through the tube, the 
magnet not being excited, the walls of the tube showed everywhere 
green fluorescence, which was especially strong all over the rounded 
end of the tube opposite the cathode. A very small amount of 
blue luminescence could also be faintly seen just below the cathode, 
and also in the vicinity of the anode. With the tube and magnet 
placed with their axes in a line and the cathode terminal at top 


* Paper read before the Royal Society. acne 

+ Owing to the unsatisfactory nature of the illustrations we have not 
reproduced them; the meaning of the text, however, is quite clear.— 
Ep. E] a, 
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away from maghet pole, as soon as the magnet was excited the 
whole appearance of the discharge in the tube was found to 
alter immediately. Excepting for a very little at the top of the 
tube near the cathode, and a very bright spot at the bottom 
immediately over the magnet pole, all the green fluorescence of the 
glass disappeared, while extending from near the cathode to the 
bright spot at the bottom of the tube, a very bright cone of blue 
luminescence with a still brighter whitish blue core, made its appear- 
ance. When under these conditious the tube was slightly moved 
sideways, the bright spot at the apex of the cone and the cone itself 
moved, the spot and apex always maintaining a position exactly over 
the centre of the magnet pole. At the same time the minor blue 
luminescence proceeding from the anode terminal, due probably to 


the make current of the Ruhmkorff coil, was bent downwards | 


towards the magnet, and deflected sideways one way or another 
according to the polarity of the magnet, which polarity, however, 
did not affect in any way the vertical cathode stream. The internal 
resistance of the tube, as measured by an alteroative spark gap on 
the Ruhmkorffcoil, wasalso found to be very greatly diminished while 
the magnet was excited. With the magnet not excited, the alter- 
native spark would leap from 1]in. to 13in., while, when the magnet 
was excited, the gap had to be reduced to about gin. before the 
sparks would pass. As soon as the current from the magnet was 
cut off, the appearance of the tube immediately reverted to what 
it had been before, and its internal resistance increased to what it 
had been before. 

Experiments were also tried with the tube inverted (with cathode 
at bottom, near to magnet pole) In this case the internal resist- 
ance was affected by the magnet just as it had been previously. 
The appearance of the tube was also altered by the diminution 
almost to vanishing point of the green fluorescence, the presence of 
very bright blue luminescence on the under side of the cathode 
next the magnet, some less bright blue fluorescence near the anode, 
and a considerable amount of faint blue luminescence throughout 
the remainder of the tube. In this case, as in the other, the 
tube reverted to its normal appearance as soon as the magnet 
was demagnetised, and the appearance was the same whether the 
pole of the magnet next the tube was north or south. 

: Further experiments with the tube placed horizontally so that 
the magnetic lines cut the cathode rays, produced the usual deflec- 
tion of the latter, but did not seem to have any appreciable effect 
on the internal resistance of the tube. | 


Since the above Paper was written, further experiments have 
revealed the following addititional facts. With a tube of the same 
form, exhausted to an extent that gave X-rays plentifully under 
ordinary conditions, and supported over an electro-magnet as be- 
fore, the X-rays disappeared as soon as the magnet was excited, but 
re-appeared the moment the magnet was demagnetised. .With 
another tube of similar form, but furnished with an inclined plati- 
num plate forming the anode placed near the bottom of the tube, 
similar results were obtained. This tube being kept on the pump 
was further exhausted to a degree that allowed the electric dis- 
charge to paes with difficulty when the magnet was not excited, and 
under these conditions gave X-rays of a character that penetrated 
the bones of the hand almost as easily as the flesh with but little 
contrast. With this exhaustion the excitation of the magnet not 
only caused the cathode rays to focus on the platinum, thus giving 
sharper shadows, but at the same time had precisely the same effect 
as lowering the vacuum, in зо far as, the moment the magnet was 
excited the X-rays became more plentiful, and became of such a 
character as to penetrate the flesh with much greater ease than 
the bone, so that the contrast between bone and flesh was exceed- 
ingly marked. A photograph of the hand taken with one minute’s 
exposure with the tube in this condition, and with the magnet 
excited, though considerably over exposed, proved to be a very 
good one. Further investigations are in progress, but the applica- 
tion of a strong magnetic field in the manner described gives pro- 
mise of considerable practical utility, not only in so far as it 
facilitates the accurate focussing of the rays proceeding from a flat 
cathode upon any desired point of the рса anode, but also 
and more especially because by employing a high exhaustion and by 
varying the intensity of the magnetic field, it is possible to arrive 
with ease at tho exact conditions requisite to produce a maximum of 
X-rays of exactly the penetrative character that may be best for 
any given purpose, a result which hitherto has been difficult of 
attainment. 


The Rumford Premium of the American Academy of Arts 
and Sciences.—' The American Academy of Arts and Sciences, 
after having received the report of its Rumford Committee on the 
merits of Mr. T. A. Edison, has awarded the Rumford premium 
with the gold and silver medals to that inventor. 


ON A ROTATIONAL MOTION OF THE CATHODE 
DISC IN THE CROOKES TUBE.“ 


BY FRANCIS E. NIPHER. 


It is well known that the cquations which represent the pro- 
perties of the magnetic field external to a conductor are inconsistent 
when applied to points within the body of the conductor. Assuming 
the total magnetic force within to be tangent to а circle whose centre 
is at the wire centre, and that the surfaces of equal potential are 
radial planes ; assuming the force due to an element of the con- 


ductor of infinite length and of section d s to be 24% it follows that 
r 
the force at any point without the conductor varies inversely, and 
at an internal point directly, as the distance from the centre. If 
now within the wire we assume any radial plane as a datum 
equipotential plane, and determine the locus of any other equipo- 
tential surface, such that the difference of potential, measu 
along the lines of force, is constant, this surface turns out to be one 
having as a cross-section a spiral known as the lituus having the 
radius as an external asymptote, and reaching the centre after an 
infinite number of turns. te is evident that these internal surfaces 
of equal potential cannot be both radial planes and spiral cylinders. 
Maxwell disposes of this absurdity to which the equations lead in 
the single sentence which closes section 606 of his ‘‘ Electricity and 
Magnetism.” Не says: Within the substance of the conductor, 
there is no such thing as magnetic potential," | 

It has long seemed to me that this failure of the equations must 
be the result of leaving some elements of the problem out of the 
discussion. I have spent a great amount of time in seeking for 
some rotational phenomenon hitherto unrepresented in the equa- 
tions. Until recently the results were wholly negative. While 
recently experimenting with a Crookes tube I observed that the 
circular aluminium disc of the cathode became slightly loose on the 
aluminium wire, and that it was constantly rocking in rotary motion 
on the wire. After several days of use, during which it had been 
decided to construct a tube with discs capable of rotation, the 
cathode disc suddenly became loosened, and began to rotate slowly 
on the wire as an axis. The bearings were somewhat rough, and 
the disc was not perfectly balanced. It often stopped, but then 
began to rock against the obstacle until it again freed itself. The 
direction of rotation was contrary to the hands of a clock, when the 
disc was viewed from the point where the cathode wire pierces the 
wall of the tube. All attempts to accelerate or retard the motion 
by means of strong bar magnets, as in Barlow's wheel, were without 
effect. Placing the tube at various distances from the induction-coil 
and giving the disc all possible positions in the earth's field pro- 
duced no change in the rotation. A more decided rotation was 
produced by using the brush-discharge of а 24in. Holtz machine. 
No rotation has been produced as yet when the leading wires were 
in metallic contact with the conductors of the Holtz machine, but 
when the leads consisted of rods Baving spherical terminals, sepa- 
rated by short spark intervals, the rotation was always seen. 
When the loose disc was made the anode, no tendency to rotation 
was observed. Thus far all attempts to produce the effect in air 
of ordinary pressure have failed, but the work in this direction is 
not yet concluded. 

In the tube uscd, the tendency to rotation was not observed until 
by long use the vacuum had become very high, and it has now 
nearly reached the limit where the sparks pass round the tube, 
rather than through it. The leading-in wires are at right angles 
to each other in the tube used. Tubes are now in preparation 
which will have rotary discs facing each other as well as at right 
angles to each other, and various other features, by which it is 
hoped that many questions which at once suggest themselves may 
be answered. There is much reason to suspect that the gas particles 
do not shoot off normally from the surface of the disc, but in a 
vortex the axis of which is in the two dark spots opposite the 
cathode faces. "The fact that the anode does not respond, and that 
similar experiments in open air have thus far failed, seems to point 
to the cathode discharge as the direct active agent. This view is 
not easily reconciled with the result of the experiment made by 
Crookes with the hemicylindrical cathode (Nature, July 3, 1879, p. 
229, fig. 3), but the figure shown does not seem to quite agree with 
the description of it. Experiments are now in preparation which 
will decide this question. It is possible that the rotation observed 
is а direct action and reaction between the current in the disc and 
the external field due to the current. In this case the rotation 
apparently ought to be producible in open air, and on the anode 
terminal of the Crookes tube. | 

Whatever may be the direct agency producing this rotation, it 
seems apparent that we now have an experimental basis for impos- 
ing a term representing a rotation into the equations representing 
the conditions within a conductor. 


* From the Transactions of the Academy of Science of 5t Louis, Vol. 
VIL, No. 7. 


THE ELECTRICIAN, JULY 10, 1896. 


1 


851 


ELECTRICITY SUPPLY АТ 220 VOLTS.* 


BY A. S. BARNARD (HULL). 


The question of the most suitable pressure at which to supply 
current from a central station depends, of course, to & very large 
extent, on the area of the district to be supplied and the position 
of the central station. As, however, nearly all systems of supply 
include networks of distributing mains, which are maintained at 
about the same pressure as required by the lamps on the con- 
sumers' premises, and which networks are fed from sub-stations or 
generating stations, as the case may be, the writer proposes to deal 
chiefly with the advantages and disadvantages of the use of 220 
volts on the distributing mains, without going very much into 
the question of whether it is better to have one or more low- 
tension generating stations to supply current to the network, or 
a high-tension generating station with a number of sub-stations. 

In the first place it should be remembered that it is not to the 
much-discussed new regulations recently issued by the Board of 
Trade that we owe the beginning of a new era in which 200 to 220 
volts will be the accepted standard of pressure for incandescent 
lamps as 100 to 110 volts is at present. These regulations did not 
produce 220-volt lamps, and it is a pute chance that they happened 
to be under discussion just at the time when electrical engineers 
were considering the possibility of adopting a higher-voltage lamp 
and so relieving their overcrowded mains, or reaching out to 
unexplored fields of action in the suburbs of the town. It 
naturally followed that engineers who had this in view were 
anxious to secure liberal clauses in these regulations which 
should admit of the use of lamps at 220 volts on consumer's 
premises, and also of three-wire distribution in the streets (involv- 
ing 440 volts across the outer cables) without being hampered or 
restricted by unnecessary precautions or expense in laying such 
cablesor in converting existing 110-volt systemsto the higher voltage. 
In the end their efforts were mainly successful, though there are 
qualifications and conditions introduced which may in some cases 
prove almost insuperable difticulties in the way of changing over 
an existing system. It seems probable, however, that many engi- 
neers whose stations are at present working at 100 to 110 volts will 
manage to gradually persuade their customers that it is to their 
advantage to be supplied at 200 to 220 volts, or, if they are unable 
to do this, will, by appealing to their public spirit and representing 
the incalculable benefit of the change to thetown, manage to obtain 
their consent to the change, and so overcome the difficulty of the 
proviso under Regulation B 6. | 

Whatever doubt may exist as to the benefits to the consumer of 
the higher voltage, there can be no question as to the immense gain 
to the supply works by its adoption. In the first place, should the 
Westinghouse Company succeed in their application for a renewal 
of the three-wire patent, some stations having three-wire networks 
at 110 volts may find it worth while to discard their middle wire 
and adopt a two-wire 220-volt system, rather than continue to pay 
royalties on their mains. In the majority of cases, however, the 
change that will be likely to be made will be the doubling of the 
pressure throughout, making 400 to 440, or even 460, volts across 
the outer wires, with 200 to 230 volts at the consumers' terminals. 

Briefly the advantages of the change will be as follow :— 

1. Existing mains can supply twice as many customers, at the 
same time reducing the percentage of loss in the cables by one half. 


2. Variations and fluctuations due to the switching on or off 
of motors or large groups of lamps, or carelessness in switching | 


dynamos in or out at the station, are all reduced by at least one 


3. New customers can be supplied at a much greater distance 
from the station. 

On the first point little need be said. In connection with most 
stations that have been in operation two or three years it has been 
found that some at least of the distributing mains were overcrowded, 
and needed either to be increased themselves or to be supplied by 
larger feeders. As electric light becomes more and more recog- 
nised as a necessity und not a luxury, this increasing of mains will 


be found to be a very heavy item of expenditure indeed ; and any | 


means by which twice the number of consumers can be supplied, 
with the further advantage of reducing the percentage of loss, or 
four times the number of consumers with the same percentage of 
loss, will be gladly welcomed by the engineers responsible for fur- 
nishing a supply at an unvarying pressure to any number of persons 
who may apply for it. 

It has been thought that the same end would be attained by 
the use of 110-volt lamps, the manufacture of which was to be so 
improved that they should give the same light with little over 
half the current they formerly took. Well, at present the best 
220-volt lamps in the market take about 34 watts per candle-power, 
and the most efficient 110-volt lamps about 24 watts. That is to 
say, the 220-volt lamps will consume about 40 per cent. more than 
the high-efficiency 110-volt lamps. But how many consumers really 
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prefer these high-efficiency lamps? Some do, no doubt, and con- 
gratulate themselves vastly on their reduced bills for current ; but 
others, possibly the majority, prefer to use 3 to 3} watt lamps, 
which last longer, and do not cause the annoyance of continually 
burning out and having to be replaced. Both kinds of lamp are in 
use at Hull, and while, of course, there are many more of the high- 
efficiency 110-volt lamps than there are 220-volt, it is a significant 
fact that there has never yet been a single complaint made of these 
latter ; whereas it never happens that a consumer complains of his 
lamps ‘‘ giving out so quickly" except when he is using some 
specially recommended highest-efficiency lamp. Moreover, if we 
must have 24-watt per candle-power lamps, at any rate with 16 c.p. 
and all larger sizes, we shall in course of time get them, even at 220 
volts. Even now it is only with the 8 c.p. and 16 c.p. lamps that 
there is any difficulty ; and when they do come they will have a far 
better chance at 220 volts of obtaining the steady pressure, free 
from fluctuation, necessary for their economical use, than ever they 
have had at 110. 

And now as to the second point—the reduced variations of 
pressure. Suppose a consumer having a motor or any other appli- 
ance taking 40 amperes at 100 volts is situated at the far end of a 
rather long main. When he switches the motor on or off he will 
very probably cause a jump' in the neighbouring lights repre- 
senting, perhaps, 4 volts, or 4 per cent. of the standard pressure. 
If, instead, he were supplied at 200 volts, not only would his 
current be reduced to 20 amperes and the consequent variation in 
the voltage to 2 volts, but, as 2 volts is only 1 per cent. of 200 
volts, the effect on the lamps would be reduced to one quarter, or, 
in nine cases out of ten, what was previously an annoying little 
flicker would become quite unnoticeable. Again, stations where a 
number of 100-volt machines are run in parallel are dependent 
upon the switchboard attendant, and perhaps some automatic 
device, to switch each machine in and out at exactly the right 
voltage. Now, every attendant has his own ‘‘ coefficient of per- 
sonal error "—amounting to perhaps three volts, and even the best 
automatic switches have a similar margin to a greater or less extent. 
On a 100 to 110-volt system, a machine being switched in at 103 or 
113 volts can be noticed at the lamps, and if, as sometimes happens, 
it is 105 or 115 volts, the effect is a decided jump in the light. On 
a 200 to 220 volts system the same errors wil probably be made, 


but their effect will be reduced to one half, as it is the percentage 


of variation in the pressure at a lamp that is noticed. Altogether, 
it seems to me that doubling the pressure at the lamps will make a 
marked and decided improvement in the steadiness, and will reduce 
the variation from the standard pressure at any point in the mains 
to a very great extent. 

With regard to the third point mentianed, the advantages to be 
derived from changing over to 220 volts are so patent as hardly to 
need enlarging on. A atation distributing at 110 volts on a three- 
wire system can supply an area of about one square mile, or, say, 
to a distance of about half a mile on all sides. To supply beyond 
this distance and maintain a reasonably constant pressure neces- 
sitates the use of such heavy copper mains and feeders as.to become 
almost prohibitory, and the point is very soon reached at which it 

ys better to adopt a high-tension system with transformers.. 
Now, there are a number of low-tension stations throughout 
the country which have been established in the heart of the 
busiest quarters of the town, amd which are supplying at 110 
volts profitably and well. After a time, though, demands arise 
for current in the residential and outlying districts, and these 
demands have to be met. How shall it be done? By estab- 
lishing a number of little low-tension stations all round the 
outskirts of the town, or by putting down a high-tension 
station to work independently of the existing station? Well, it 
seems to me that neither of these plans can compare in efficiency and 
low cost with that of doubling the pressure at the existing station, 
and so increasing the area over which its operations can extend. 
To what distance it is possible to supply economically at 220 volts 
can hardly be said to be settled as yet. Мг. Addenbrooke, in his 
recent Paper before the Institution of Electrical Engineers, claimed 
that a 220-volt three-wire system could cover an area of 25 sq. miles 
from one station. No doubt it could, if the mains were heavy 
enough and the limits of variation in the pressure not too stringent. 
In changes of this sort, made by Local Authorities at any rate, 
two points should be kept in mind—first, improvement in the 
lighting service ; second, economy in the capital outlay and work- 
ing expenses. As regards improvement in regulation—if the 
present condition of things in most towns having a supply over 
an area of about 1 sq. mile, from one station, be the best that is 
obtainable at 110 volts, it would seem that too much loss has been 
allowed in the distributing mains, and the error should not be 
repeated when the area is being extended. When doubling the 
pressure, it will be quite enough to expect to be able to supply to 
double the distance, with rather smaller mains—calculated to allow 
the same actual loss to the farthest lamp, as at present allowed to 
the farthest lamp in the amall area—the percentage of variation in 
the voltage being then reduced to one half of what it is at present. 
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The writer would not care, therefore, to recommend attempting to 
supply much more than four square miles from one station or sub- 
station ; and this could be done in the case of many existing stations 
by doubling the pressure, using mains which cost little over half 
as much as the mains laid in the business parts of the town, and 
ve reducing the loss and variation of pressure at the lamps to half 
he percentage obtaining at present. It must be borne in mind, 
too, that in cases of this kind the new area to be supplied will 
probably not be nearly equal to the present area in the number of 
lamps connected per yard of mains laid ; and whatever basis is 
taken in determining the size of distributing mains to be laid in 
the business part of the town, it should be quite safe to take two- 
thirds, or even half, of that figure as the basis for mains laid in 
streets of villas, private houses, &c. 
_ Of course there are many provincial towns—Hull is one of them 
—where the area of supply laid down by the Provisional Order is 
much more than 4 вд. miles. In а case of this sort the advantage 
of being able to reduce the number of generating or of sub-stations 
holds good as before. At Bradford, as stated by Mr. Gibbings, 
the new station is designed to supply a distance of 13 miles, over 
an area of about 9 aq. miles, on the three-wire system with 230-volt 
lamps. Districts at a greater distance, in an area of about 17 eq. 
miles, will be supplied from the same station by means of motor 
transformers. This arrangement is practically identical with that 
the writer is recommending to the Hull Corporation, except that 
it is not proposed to supply more than about four square miles with- 
out the use of transformers during the hours of heavy load. 

The above remarks have for the most part referred to existing 
110-volt systems, and the advanteges they would derive from 
.changing over to 220 volts. In the case of new works, not yet 
laid down, the advantages are much greater. It is well-known 
what a heavy strain on the first few years’ working is the payment 
of interest on, and redemption of, capital; and if by its means the 
expenditure in mains can be reduced by one half, and at the same 
time a steadier and less variable light given to the farthest cus- 
tomers—who is there who would not favour the adoption of the 
220-volt lamp ? 

The next point is, How will the higher pressure affect the 
wiring and fittings on consumers’ premises? As far as present 
éxperience goes, there is nothing to fear on the score of increased 
fire risk. Installations designed for 100 or 110 volts pressure when 
changed over to 220 volts run very little, if any, extra risk. The 
current in the wires is reduced to about one half of what it was, 
and this quite balances the objection to the pressure being doubled. 
As a rule, itis not the insulation of the wires that is at fault in an 
old installation so much as the badly made joints and overloaded 
wires. А badly soldered joint is far less likely to cause trouble 
under the new conditions, as the heating would be less and the loss 
of voltage at the joint would be proportionately to the voltage of 
the lamps less also. Many of the flimsy little switches, cut-outs, 
and ceiling roses, too, where the insulation is fairly good, are reall 
safer with 220 volts and the reduced current than they were with 
110 volts. Certain little American switches which are largely in 
use at Hull, and which get perceptibly warm with a 32 c.p. 110- 
volt lamp, will keep quite cool, and work with less sparking with a 
220-volt lamp of the same candle-power. In most of these little 
auxiliary appliances the E.M.F. has beon amply provided for ; but 
the carrying capacity of the screws, terminals, contact-plates, &c., 
is sadly over-estimated. In the matter of fuses, given a sufficient 
length of break, a fuse appears to act more suddenly and certainly 
at 220 volts than at 110.  Single-pole fuses are certainly to be pre- 
ferred to double-pole, for these latter are seldom constructed with 
the poles sufliciently separated to be safe from arcing when the 
fuses melt; also the moisture which often condenses on a porcelain 
base is more likely to cause serious leakage, and perhaps arcing, 
with 220 volts than with 110. | 

In wiring new premises for any considerable number of lamps at 

the higher voltage, a slight saving may be made in the cost of wires. 
Even allowing a rather better class of insulation, yet by reducing 
the main cables to about half the size they would otherwise be, 
some reduction is made in the expense. This will not apply in the 
case of small branch wires and the wiring of shops, &., for two or 
three lights, for in these cases it is not the current density so much 
as the mechanical strength of the wire that determines its size. 
For instance, & solid wire would not be used smaller than No. 18, 
S. W. G., to supply an 8-c.p. lamp, though at 220 volts this only 
represents a current density of about 100 amperes to the square 
inch. The fire offices may not altogether agree with this view ; but 
it should be evident to all that in ordinary house-wiring the 
danger of fire lies more in excessive currents than excessive 
pressure, and doubling the pressure at the lamps will certainly 
mean a reduced current density in the smaller wires. It is the 
writer's opinion that, with attention to the details of fittings, 
such as fuses, switches, and ceiling-roses, wiring at 220 volts will 
be just as cheap and rather safer than at half that pressure. 

With regard to the use of arc lamps in shops, &c., some great 

objections can be urged against the use of 220 volts. The con- 


sumer will ask to be able to switch off separate lamps, and to use 
one or two lamps without paying for the current for four. Even 
now, at 110 volts, there is often trouble through a man who has 
one lamp only, finding that his current costs him as much as his 
neighbour pays for two. Until some means can be devised for 
reducing the pressure to, say, 50 volts without wasting energy in 
resistances, this will remain a difficulty, though perhaps some- 
thing may be done by arranging a number of small arcs to burn 
in series in one globe. Still, this would be a troublesome 
and expensive arrangement, and the effect would not be the 
same as with one large arc. Of course, in street lighting from 
the low-pressure mains the higher pressure would be a great 
advantage, as it would enable as many as eight or nine lamps to 
be run in series across the outer wires and to be controlled by 
one switch, thereby reducing the labour of switching the lamps 
on and off. With electric motors there need not be any trouble, 
as these can be wound to work at 220 volts, just as well as at 
110, and certainly the reduced current taken by large motors 
will reduce the cost of the starting resistance, &c., and will also 
lessen the effect on the lamps in the neighbourhood when the 
motors are started or stopped. 

Now, as to the incandescent lamps that are as yet on the market 
for use at this pressure. In the first place, of course, where lamps 
are always used in groups of two or four, the ordinary lamps for 
110 volts can be used coupled in series. Some makers have even 
brought out a little fitting for adapting the ordinary lamp holder 
to take two lamps like this, the idea dns that, where a 16 c.p. 
lamp was in use, two 8 c.p. lamps should be fitted, and so on. This 
is very neat, and gets over many of the objections to 220-volt 
lamps ; but it is hardly adapted for universal use, as the two lamps 
will not go into many of the glass shades, &c., in use, and many 
people will consider that their appearance is not nearly so sesthetic 
as that of the single bulb. Other makers have put the two fila- 
ments into one bulb, and coupled them together either inside the 
bulb or just outside the neck in the plaster cap. Several firms 
have, however, boldly grappled with the question, and have 
succeeded in making single-filament lamps having bulbs little or 
no larger than those commonly in use, and these seem to indicate 
the lamp that will shortly become commonly adopted. 

As might naturally be expected, the lamps with single filaments 
have hardly reached the stage of durability and efficiency that 
the double-filament lamps have attained. For all that, most 
excellent results have been obtained from some individual lamps 
of this type, and equally poor results with samples of double- 
filament lamps. On this question Mr. Gibbings, the borough 
electrical engineer of Bradford—where double-filament lamps are 
mostly in use—writes as follows: ‘‘The 230-volt lamps are very 
much appreciated by our consumers ; in fact, we are continually 
being pressed by those we have not changed over to do so, and we 
find that the life of these lamps comes out, if anything, better than 
the ordinary 115-volt lamps." Such favourable and positive testi- 
mony as this is rather surprising, but the secret is to be found in 
the steadier and more even pressure supplied, rather than in the 
better quality of the lamps. In either case it is most satisfactory 
and encouraging, and should help to convince any who doubt the 
possibility of a commercially good 220-volt lamp being made that, 
at any rate, it is quite possible to equal the 110-volt lamp. 

In the lamps under the writer’s own observation the average life 
is quite equal to that of the best makes of 110-volt lamps. With 
the exception of one maker’s samples, the candle-power has been 
maintained longer, and there has been less blackening of the glass. 
Several lamps fail through short circuits occurring in the cap, but 
this fault also is absent from the lamps of several makers. Other 
lamps have failed through the long filament touching the glass 
whilst hot, and so cracking it and admitting air ; and especially has 
this been the case when these Jamps have been run in any position 
other than vertical. 

In conclusion, the writer would express the belief that the 
220-volt lamp will soon be recognised as the most useful advance 
that has been made in electric lighting in the past year ortwo. It 
is on the market now, is being fairly tested and found satisfactory 
in several towns, and it has ‘‘ come to stay." 


_ALTERNATING-CURRENT STATIONS AND HIGH- 
VOLTAGE LAMPS.* 


BY H. W. COUZENS (TAUNTON). 


High-voltage lamps, as known at the present time, are unques- 
tionably the offspring of the low-tension engineer. This may at 
first seem strange to an outsider, and, indeed, a contradiction in 
terms, but it is not at all to be wondered at when we consider the 
limited area which can be served by a 100-volt network. Indeed, 
this is so extremely restricted that as soon as continuous-current 
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low-tension electricity works of any magnitude came into existence 
the three-wire system was brought out to extend the area of supply 
and mar the sweet simplicity of 100 volts all round. As these 
undertakings have grown and enlarged their borders, they have 
been driven to seek means to render a further increase of pressure 
commercially practicable, and this they have done with the aid of 
a 200-volt lamp. But although the alternating-current engineer is 
not ‘‘cribbed, cabined and confined" in this way, there are, I 
venture to think, cases in which high-voltage lamps may be of 
benefit to him, and I will endeavour in a few words to mention one 
or two such. 

The standard practice for high-tension alternate-current work is 
to employ transformer sub-stations with a low-pressure distribution 
to consumers, but this hitherto has not been economically prac- 
ticable in scattered residential districts, and distributed trans- 
formers have been the usual means of supply. With a declared 
pressure of 200 volts at the consumers' terminals, however, we can 
of course extend our mains four times as far each way, and the 
saving in capital outlay on the transformers will probably balance 
the cost of the low-tension network ; and tho standby losses of a 
number of small transformers with relatively large magnetisin 
currents will be wiped out. In this way the 200-volt lamp shoul 
greatly aid in demonstrating the marked superiority of the alternat- 
ing current for electricity supply ; for by its help, in almost any 
class of district, the benefits of low-pressure distribution to con- 
sumers, combined with the advantages of high-tension transmission, 
are secured. Furthermore, this low-pressure network is small and 
isolated, and therefore exceedingly unlikely to give trouble from 
leakage. 

In the second case, where sub-stations are employed, but the 
distribution is at 100 volts and not on the three-wire system, 
though such is rarely the case at present. Where it does occur, 
-however, it is a comparatively simple matter to double the pressure 
at consumers' terminals, thereby diminishing the current density in 
the mains, and making the same main take a much larger lamp 
connection. : 

Thirdly, where the distribution from the sub-stations is on the 
three-wire system at present, the 200-volt lamp is still of service, 
and will prove to be of great value if the life of the patent is pro- 
longed. ln the case of & Local Authority more especially, side 


streets in the neighbourhood of the supply main сап be lighted | 


with incandescent lamps. Straggling consumers, also, at some 
distance from the mains, can be picked up; and there are many 
installations which it would not pay to connect at 100 volts, and 
yet would be profitable at the higher pressure. 

In all instances it should be borne in mind that if by any means 
the cost in capital outlay be reduced (as I have endeavoured to 
show), the consumer is bound eventually, though indirectly, to 
‘reap the benefit. This is certain to be the case whether the under- 
takers be a company or the Local Authority, though more especially 
in the case of the latter, on account of their high standing charges. 

Perchance because they are sceptical as to its good qualities, the 
engineers of alternating-current electricity works appear to have 
taken comparatively little interest in high-voltage lamps up to 
the present time. The best known makers of this class of lamp 
incidentally gave the writer to understand, a short time ago, that 
their customers and the inquiries they received were at present 
almost exclusively from direct-current supply stations. Practical 
experience is the only proper basis of opinion on this question, 
and my own has been altogether favourable. This has not been 
due to any special care in arranging for the higher pressure, for 
the lamps have been affixed and the pressure doubled without 
touching in any way the wires or fittings, which have been of 
ordinary pattern. The new M-shaped double-filament Stearn 
Jamp gives a useful and pretty effect when alight, and the 8 c.p. 
lamp is also a success, though the importance of this size of lamp 
is, I consider, somewhat overrated at present, for it is very 
difficult to get the average consumer to be satisfied with anything 
less than 16 с.р. in these days of increased illumination. 

In conclusion, whilst to direct-current low-preesure supply the 
200-volt lamp gives a new lease of life, not unattended with trouble 
in controlling 400 volts instead of 200 (which is anticipated by 
the ever-vigilant Board of Trade, who are at present content with 
not defining it as high-pressure), the alternating-current engineer 
can reap its advantages without any additional drawbacks of like 
character ; and the writer will not be slow to do this in the 
immediate future. 

DISCUSSION. 


Mr. R. C. JACKSON (Newcastle) thought a 100-volt lamp was in itself 
& more efficient article than a 200-volt lamp, and a 50-volt more efficient 
than a 100-volt lamp. His opinion was that the high-vultage lamps 
would not be anything like so economical to the user as those of more 
moderate voltage. The only way to fight the gas companies, and beat 
them, was to use smaller candle-power lamps; he did not see how they 
were going to get 4-c.p. or 6-c.p. lamps with a 200-volt supply. When 
they had determined the economy and life of lamps of various voltages, 
the matter of the pressure on the mains would drop into its place in 
proper order, 


Mr. J. H. RIDER (Plymouth) said that it seemed to him that low- 
pressure engineers were taking upon themselves burdens which would 
make them purely incandescent lighting men. Because they could get 
more lamps upon a certain size main and so on, they were going to give up 
the advantages of the small consumer with his single arc lamp, and the 
small motor man; these simply would not go on anything but the so-called 
low-pressure continuous-current system. He thought the consumer 
should have the advantage in this matter. If engineers shut their eyes 
to the man who wanted one arc or two, they were not doing their duty to 
the customer. А customer wanted to get that which suited him, not 
them. If he wanted a single arc lamp or two, he was not going to be 
compelled to pay for four. 

Mr. C. H. WORDINGHAM (Manchester) thought he ought to say 
something on the subject because Manchester was the pioneer of 400 volts 
across the outers. They had always had it there, and he might say that 
had it not been for Manchester he did not think that the Board of Trade 
would have raised the low-pressure standard. That distribution at 400 
volts had two difficulties. Concerning wiring in houses, he could not 
speak from much experience, because very few customers, so far, had 
200-volt lamps. "They had been asked to supply 200-volt lamps, and, of 
course, they had been only too delighted to do so. With regard to the 
idea that ios could use ordinary fittings with 200-volt lamps, he thought 
a few words of warning were necessary. He had made a few experimenta, 
and had used ordinary fittings for 200-volt lampe. The results had been 
disastrous in every case. One po'nt lad not been touched in the Paper— 
the great advantages of a 400-volt system in combination with the trams. 

Mr. C. H. STEARN thought there was little actual risk in the change. 
There might be a few accidents here and there, and a few short circuits 
might occur, but nothing very serious. Even at present pressures some 
precautions would have to be taken, and on the whole he did not think 
there was much danger. He absolutely disagreed with the idea that a 
50-volt lamp was any more efficient than а 100-volt, or that a 200-volt lamp 
was no less efficient than a 100-volt lamp. 

Mr. A. H. GIBBINGS (Bradford) thought the time had not come when 
a definite opinion should be got with regard to this high-pressure system ; 
the remarks of the previous speakers nicely balanced each other. The arc 
lamp question was a difficulty, though. In. Bradford, however, they had 
as many high-pressure arc lamps as any town in the kingdom, namely, 379, 
and had had no complaints. The subject of lamp efficiency might very 
much better be discussed in twelve months time, when more facts would 
be able to be brought to bear upon the subject. In Bradford the ratio of 
8 с.р. lamps to 16 c.p. was as 180 to 10,490. 

Mr. W. ARNOT (Glasgow) said he could not say anything from expe- 
rience, because they had not touched the 200-volt lamp in Glasgow, though 
they had been experimenting with them ; and he was perfectly sure that in 
a few yeara the 200-volt lamp would be just as much used as, if not more 
than, the 100-volt lamp. 

Sir COURTENAY BOYLE said he thought that such discussions must 
certainly be of benefit to one individual, viz., the consumer, because, after 
all, they wereall working in the interests of the consumer. He did not 
mean to say that the interests of the producer should be disregarded ; on 
the contrary, they were to be carefully safeguarded, but it was to the con- 
sumer they must look for the approval of their actions. He should like to 
call attention to one point, and that was, could anyone suggest a name for 
a Board of Trade unit? He had wanted it called a “ Kelvin," but Lord 
Kelvin had some interest in à supply meter, and did not wish his name to 
appear in connection with a Board of Trade unit. He said there was 
another point which was still more important. The Board of Trade must 
look £o the gentlemen who were interested in localities to guide them as to 
the behaviour of supply meters. It was the Board of Trade who had to 
approve of supply meters, and up to the present they had had a difficulty 
in discharging that duty. They could see how they behaved in a labora- 
tory, but they wanted to know how they behaved in actual practice. . 

Mr. BARNARD, in reply, said that with regard to the remarks that the 
opposition to the 220-volt lamp was dying away, it struck him, with three 
or four of the speakers, that the opposition was stronger than the support. 
With regard to fire risks, he said Mr. Wordingham had managed to give a 
fine show of broken fuses, but he had gota few of the same kind. He 
thought they could rely upon makers to give them fuses which, with very 
little alteration, would do for 200 volta. 

Mr. COUZENS, in reply, said that one of the most important questions 
seemed to be that of efficiency raised by Mr. Jackson. He believed that 
Mr. Jackson was connected with a supply company, and probably had to 
supply lamps to customers. That was not the custom of Corporations. 
They left the consumers to get their own ‘ampa ane found they preferred 
long-lived lampe, not highly-efficient ones ; that was precisely what they 
would get with 200 volts. 
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ELECTRIC TRACTION: A REVIEW OF ITS APPLI- 
CATION AND A COMPARISON WITH OTHER 
METHODS.* | | | 

BY В. ST. GEORGE MOORE, M.INST.C.E. 


A civil engineer, acting either for a corporation or in general 
practice, has frequently to advise on matters about which it is an 
absolute impossibility for him to be conversant with all the details. 
For instance, in the preparation of & water-works scheme he has 
to decide upon the type of pumping machinery to be adopted ; 
whereas it would be unwise for him to attempt to design the 
machinery, knowing, as we do, that all machinery, such as marine 
engines, pumping engines, &c., has been brought to their present 
condition by the makers of the various types gradually introducing 
improvement upon improvement. The same case will apply to 
traction. It would, in the first instance, probably devolve upon 
the civil engineer to decide whether electrical or some other method 
of traction should be adopted, his knowledge of the nature of the 
traffic to be carried, the nature of the permanent way, the grades 
and curves being essential to come to a proper decision. When 
this decision has been arrived at, then the details ought to be put 
into the hands of one of those who have made the method of 
traction selected their speciality. The author's object, therefore, 
in this Paper is to consider electric traction, not from an electrical 
engineer's point of view, but from a civil engineer's, and to describe 
a few of the leading and most instructive examples, and analyse 
their merits or demerits. The following lines have been selected 
for description as illustrating the distinctive features of ‘electric 
traction :—(1) The Brighton Electric Railway; (2) The Liverpool 
Overhead Railway; and (3) Brighton and Rottingdean Seashore 
Electric ‘Tranrasd. 

After describing Mr. Magnus Volk’s well-known little venture 
on the Brighton beach and the Liverpool line, the author gave the 
following particulars with regard to the Seashore line. 

The Brighton and Rottingdean Seashore Electric Tramroad is 
one of the latest and most peculiar applications of electric traction. 
This line is situated on the foreshore entirely between high and 
low water, and extends from the Paston Place Groyne, within the 
borough of Brighton, to Rottingdean, a distance of 2 miles 7 fur- 
longs. At high water of spring tides, at the deepest portion of the 
line, the car will run in 15ft. of water—that is to say, the rail-level 
will be 15ft. below water-level. The permanent way consists of four 
lines of 521b. steel flange rails, specially rolled, with an additional 
width of flange and thickness of web to compensate for the cor- 
rosion which will take place and thereby equalise the life of 
these portions with the rail-head, the life of which it is antici- 
pated will be considerable, owing to the comparatively small amount 
of traffic to which it will be subjected. The rails are laid in pairs 
to a gauge of 2ft. 83in., and to a total gauge between the outer 
rails of 18ft. For the sleepers of ordinary railway practice are 
substituted concrete blocks and large cast-iron chairs, according to 
the nature of the ground. Between the rails and the cast-iron 
chairs and the concrete blocks oak cushions are fixed. Where 
concrete blocks are used mortises are cut во ав to be at least біп, 
into the solid chalk, and a box framed round it of the height 
required, and the block formed by filling the box with concrete. 
Although some portion of the line has been completed two winters, 
after the concrete has once had time to set no damage has been 
done to the blocks, either by the sea or frost. As may readily be 
understood, a large amount of trouble was caused by rough weather 
damaging the blocks in their green state. The precedent for the 
use of concrete sleepers was the favourable results obtained for 
slow traffic by the Wurtemburg States Railway prior to the general 
adoption in Germany of steel or iron sleepers. The cast-iron chairs 
are similarly fixed, with the exception that the mortises are deeper, 
and where the chair stands more than 2ft. out of the, ground a 
concrete plinth is built round it. "The rails and oak cushions are 
fastened to the concrete blocks by two bolts built into the block 
during construction. The ruling grade is 1 in 300, and 40 chain 
curves (with the exception of one very short piece of curve near 
the Paston Place S:ation) have been adopted. The stations at 
Paston Place and Rottingdean are small piers or jetties, constructed 
in iron, with a deck level with the deck of the car, or about: 23ft. 
above rail-level. ; | с 

The саг ів carried on 16 33in. whoels, in four bogeys, two of which 
occupy each line of road, and are held in position by a strong steel 
tube framing. On cach bogey stands a main steel tube column, 
from which spring the arched girders supporting the deck. The 
level of the deck is 23ft. above rail-level, and 46ft. long by 22ít. 
wide ; a deck house, for shelter in wet weather, 25ft. 3in. long and 
12ft. 6in. wide, with a promenade deck, is provided. The car, 
when fully loaded, will weigh about 50 tons, and it would require 
& wind pressure nearly equal to three times that of a hurricane, or 
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134 :41Ь. per square foot of exposed surface, to create an equilibrium 
of forces ; that is to say, if the inner line of rail is taken as the 
fulcrum and the weight of the car as acting vertically through its 
centre of gravity, we get 9 х 60x 2,240 unite of resistance, taking 
the centre of pressure at 25'0 above rail, the area exposed 300 


| sq. ft., and x the pounds Ре square foot, we get х х 25 х 300 9 


x 50 х 2,240 : x=134:4. This force would only produce an equili- 
brium ; the force therefore required to lift the car round the inner 
rail as a turning centre and turn it over, would, of course, be very 
much larger. The margin of stability of the car from overturning 
from an impediment in the permanent way is very great. 

The electrical generating station is at Rottingdean, and the 
current is conveyed to the car by an overhead copper wire and 
trolley pole. The motors are placed on the main deck of the car, 
and are connected with the driving wheels by shafting down two of 
the steel tube legs and bevel gearing. On the rear bogeys powerful 
hand-brakes are fixed. The prime mover is one of Sisson's com- 
pound high-speed surface condensing engines, indicating 110 H.P., 
driving a direct coupled dynamo. The two motors have an effective 
brake horse-power of 30 each, and it is anticipated that they will 
drive the car at six miles per hour. 

The cable, tramways and electrical tramways have one very dis- 
tinctive feature in common, namely, the central generating station, 
the difference being the form in which the power is transmitted 
from the prime mover to the car. The two points, therefore, to be 
considered are the prime cost of the road and efficiency of the 
transmitter. The cost of the installation of a cable road is very 
much greater than that for an electrical trolley line, as may readily 
be understood when a comparison is made between the cost of the 
pole and wire and the underground conduit furnished with cible 
and sheaves, even after allowing for the cost of dynamos and 
motors. The efficiency is also less, that is to s, that with a given 
horse-power at the generating station, the effective horse-power 
available in the axle would, with the cable system, be just half that 
with an electrical system. Further, the electrical system is capable 
of far greater extension without additional generating stations than 
the cable system, as the length of a cable is limited, and that of an 
electric system (by the introduction of transformer stations) is, 
within reason, practically unlimited. 

| DISCUSSION. | 

Mr. LOBLEY (Hanley) said he could corroborate Mr. Moore. Speaking 
of the comparison between the conduit and the overbead-trolley system, 
he could quite corroborate the opinion that the poles and wires ceased 
to be an objection after a very short acquaintance. He went over to 
America in 1891, and he was certainly prejudiced against the trolley-wire 
system, but he had not been in Boston 24 hours before he ceased to 
notice them at all as an objection to be considered against the over- 
whelming advantages of the system. He admitted they were ugly at 
the curve where a great number of cross wires were necessary to 
hold up the trolley cable, but that had been improved, and the 
unsightliness been gradually removed. With regard to the conduit 
system he dared say a great many members had seen it at Blackpool, where 
it had been in operation for many years. He had been frequently on that 
line, but only on one occasion had he been able to get to the end of the 
line, owing to the conduit being choked up with sand. In the winter the 
mud and snow would act in the eame way. With regard to the overhead 
system there was no doubt an appreciable danger from falling wires, and 
he did not at present see any method of overcoming that danger. Two 
years ago a good many members saw the system at Brussels, and he had 
since seen it at Havre. In the latter place where a telephone wire passed 
over the trolley wire it was insulated. Of course the car hai then to 
depend upon the momentum acquired to carry it over the insu'ated part 
of the wire, but they did not find in practice any difficulty about that. 
The other day the members had an experience in Hanley of what he 
believed was the steepest gradient for a steam tramcar in Eogland—1 in 
134. Whether it was the weight of the members or not he could not say, 
but they had to get off the car before it, could get to the top of the hill. 
But there was a long difference between that and 1 in 7, mentioned by 
Mr. Moore. x | 

Mr. J. T. EAYRS (West Bromwich) said little orno mention was made 
of cable traction, which was a popular form and one which was not going 
into obscurity in favour of overhead electric traction. The conduit system 
was being pushed forward, but up to the present they had had no Paper 
read at their meetings respecting that system. There was no regular line 
in operation in this country, except a short trial line, which any of the 
members could see working. Не should like to вау with regard to the 
remark in the papers that the electric poles were made in America, that 
he was astounded and surprised to find that statement. He thought it a 
great reflection upon English manufacturers, that they could not supply 
the poles to be used in this country. He might say there was & manu- 
facturer in his own town who was commencing to make these poles on the 
American system. There was no difficulty in the construction, aud it was 
surprising there had not been sufficient enterprise hitherto to mauufacture 
these poles in England. "The drop test, which was used in America, was & 
very simple one and caused no difficulty whatever. | 
Mr. COLLINS (Norwich) said he should like to ask Mr. Moore whether 
he could express any opinion as to the capability of the Westinghouse 
system. | 

Ir. YABBICOM (Bristol) said that as reference had been made to the 
line at Bristol he might, refer to what had been done. there, because the 
line had been open for several months and in successful work. There was 
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a considerable amount of opposition on the part of the Council to the 
adoption of the overhead system, and the Council took the precaution of 
going to other places before they allowed it to be adopted in Bristol. The 
result of these visits was they gave consent for the system to be tried on 
a trial length. That had been working so satisfactorily that the Council 
had given permission to the company to extend it. The statement that 
the poles could be made ornamental rather than an eyesore he thought 
must be taken with а grain of salt ; but against any ugliness on the part of 
the poles must be considered the convenience and the smoothness with 
which the line was run. The system started in Bristol with a street 80ft. 
or 90ft. wide, where the double bracket was used, and an arc lamp was placed 
on the top, the whole occupying no more space than the arc lamp formerly 
did. In narrow streets the single bracket was used, the arm being of 
variable length according to the distance from the footpath. Therefore it 
was impossible to say they did not to a certain extent incommode the 
public ; but the advantage of the system had been so great that the public 
had asked, and almost demanded the extension which had been granted. 
Some time ago a deputation from Newcastle visited Bristol. They were 
brought to bless it, but they cursed it, and said they would not have it at 
any price in Newcastle, but he attributed that to the fact they were only 
there for a day and had not time to get accustomed to the poles. 

Mr. LEWIS (St. George’s, Bristol), said he could support the statement 
of Mr. Yabbicom as to the success of the electric trolley system in Bristol. 
Three-fourths of the line was in his district, running on gradients of one in 
thirteen, and he could promise Mr. Lobley when he came there that he 
would not have to get down and walk up hill. The public had taken up 
the system with very great spirit, and an extension of a mile and a half 
was atout to be made in his district and in the city. 

Mr. SILCOCK (King’s Lynn) said that the effective horse-power 
available with the cable system was stated by Mr. Moore to be just half 
that with the electrical system. He should like to know how Mr. Moore 
arrived at that calculation. Everything depended upon the traffic, 
and it required something like a minute and a-half service each way 
to make a cable come in for price at all. The cable had one decided 
advantage—that there were no poles or wires, or sparking, which 
occurred with certain conditions of the atmosphere. Then there was no 
humming or buzzing from the motors, and no danger from falling wires. 
Then, again, when there was any very heavy traffic to deal with on the 
cable system extra cars could be put on without further expense. The 
overhead system had the advantage of no central slot, and two rails 
instead of three, and cars could be run at different speeds, according to the 
district. These points were very strongly in favour of the overhead electric, 
avd the probabilities were that it would be largely developed in the near 
future. A system that was good enough for the Boulevards in Brussels 
was good enough for the manufacturing towns in England. 

Mr. BARBER (Islington) asked with reference to the calculation as to 
the stability of the car, whether the centre of pressure which was referred 
to as 25ft. above the rail level was taken from the perspective drawings 
which he saw before him. If so, the platform or deck was only 23ft. above 
the rail level, and with the shelter 10ft. or 12ft. high it seemed to him 
that the centre of pressure should be more than 25ft. If this was 
во, it would materially alter the calculations. Then, as to the weight— 
loaded —50 tons he wished to ask whether that was with a portion sub- 
merged. They were told that 15ft. would be submerged at times, and 
that would reduce the weight. The wash of the waves, together with the 
force of a hurricane, might produce oscillation, and when once oscillation 
had been started they would require to allow a large margin of safety in 
order to prevent a catastrophe. 

Mr. MOORE, in reply to the points raised in the discussion, said that 
Mr. Lobley had called attention to the grade of one in seven. He believed 
his authority for making that statement was reliable, but he begged also to 
state that he did not recommend that electric tramroads should be Jaid on 
grades of one in seven. Mr. Lobley also objected to the title of the Brighton 
and Rottingdean Tramway. When the Bill was deposited in Parliament 
it wes called a railway, as it undoubtedly was a railwey. But they were 
met with this difficulty. Ifa railway, then it must be fenced according, to 
the Railway Department of the Board of Trade; on the other hand, the 
Harbour Department of the Board of Trade said, under any circumstances 
they must not fence it in. The consequence was they had to amend it and 
substitute the word "tramroad." With regard to the Westinghouse system, 
it bad not been adopted to any great extent. Mr. Barber referred to the 
calculation of stability. Thecalculation— which was taken pure and simple 
as an example for the Paper— was for the cars standing and in the dry. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, June 26, 1896. 


An Important Telephone Organisation.—Telephone circles 
were stirred last Friday by the announcement of the incorpor- 
ation at Albany, the capital of this State, of a new telephone 
company of large proportions. The name of th» new concern 
is the New York Telephone Company, and it has a capital stock 
of $16,000,000. According to the incorporation papers the 
object of the new Organisation is to construct, buy or lease 
lines of electric telegraph and telephone to be operated in New 
York City and thence to Albany and Boston and the intermediate 
cities, towns and places i:) the east, covering the territory from 
Boston to Philadelphia and including Long Island. The 
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inoorporators of this Company are men of prominence in 
telegraph and telephone circles, and include Thomas T. Eckert, 

general manager of the Western Union Telegraph Company, 

John Van Horne, vice-president of the same Company, and 
James Merrihew and Charles A. Tinker, superintendents of the 
same; George J. Gould; John E. Hudson, president of the 
American Bell Telephone Company of Boston, and William 

Forbes of the same Company. Efforts to ascertain the objects 
of the Organisation failed to elicit anything definite from those 

interested, but it is generally understood that the Metropolitan 

Telephone and Telegraph Company and the New York and New 

Jersey Telephone Company are to be consolidated, and the 

bus.ness conducted by the new Company. At first the 

Organisation was looked upon as a possible rival to the American 
Bell Telephone Company ; but from the fact that Mr. Hudeon, 

who is president of the latter company, and Mr. Forter, another 

prominent officer, are named among the incorporators, it became 

at once evident that this could not be the case. In fact this 

was denied positively by Mr. George Gould himself. The now 

Company will hold a meeting this week for the purpose of 

electing officers, when it is stated some public announcement of 

the intent of the Company will be made. 

Convention of Street Railway Officials.—On Thursday and 
Friday of last week, the street lighting officials of various cities 
in the east met in convention in New Haven, Conn., in response 
to a call issued by the Lamp Committee of the New Haven 
City Government, for the purpose of discussing practieal and 
difficult problems in their particular work. Several papers 
were read, including one on “General Street Lighting," by Hon. 
Walton Clark of Philadelphia; “ Municipal Ownership of Gas 
and Electric Plants,“ by Hon. T. B. Persse of Hartford, Conn.; 
and one on “ Welsbach Strect Lighting,” by Е. P. Merrill, 
manager of the Welsbach Street Lighting Company of America 
The sense of the meeting was evidently against the municipal 
control idea. A permanent organisation was effected, and the 
next annual meeting will be held at а time and place to be 
named by the Execut ve C. mmittee. 


CORRESPONDENCE. 
— а 
PUBLIC LIGHTING BY АБО LAMPS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: My attention has been called to a statement in the 
excellent series of articles on Public Lighting by Are Lamps, 
by André Blondel, translated for T'he Electrician; As the 
experiments by Messrs. Reidhead and Guthrie, referred to in 
The Electrician, Vol. XXXVI., p. 821, April 17, 1896, were 
conducted in the electrical engineering laboratories of the 
University of Minnesota under my supervision, I may be 
pardoned for defending what M. Blondel characterises as 
** certainly an error.” | | | 

The globes used in these experiments were of a pattern 
quite common in America, having the upper opening consider- - 
ably wider than that indicated in Fig. 82 on page 821. Part 
of the curve above the horizontal axis therefore represents 
light that didnot pass through the globe. Such light was 
not only not diminished by passing through the glass, but was 
considerably augmented by reflection from the lower part of 
the globe. This peculiarity was noted and explained in Ше. 
original paper reporting the experiments, but later notices. 
have overlooked it. a 

Common experience vindicates the substantial accuracy of 
these curves, especially Curve IV., upon which doubt was cast. 
When a room is lighted by arcs with opal globes open at the 
top, the ceiling directly above each lamp shows an annular 
zone that is lighted much more strongly than the space 
beyond, indicating plainly the line where the globe ceases to 
intervene. Where the globe completely encloses the arc or is 
surmounted by a tight case, this strengthening of the upward 
light is of course not manifest. | 

Hoping that this may be of some interest, I 

| Geo. Р. 

The University of Minnesota, Minneapolis, 

June 23, 1896. 


, yours, &c., 
HEPARDSON. 
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TO THE EDITOR OF THE ELECTRICIAN. 
Sır: Thanks to your kindness, I have read the interesting 


observation of Prof. G. D. Shepardson, and regret to have 


cast accidentally an undeserved doubt upon Curve IV., since 
it is warranted accurate. The large opening of the globe 
explains perfectly well the upper maximum of the curve, but 
I am still puzzled by the maximum in the horizontal plane.— 
Yours, &o., | | А. BLONDEL. 


THE NEGATIVE RESISTANCE OF THE ARC. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: When it was first heard of, the negative resistance of 
the arc was generally supposed to be a joke, and the fun of 
it was appreciated fully. But the recent discussion before the 
Physical Society showed that it was not a joke, and that, 
unlike aruspices in ancient Rome, modern worshippers of 
*Negativity are really in earnest. Since they do not find 
ару absurdity in the idea of a negative resistance, even after 
Prof. S. P. Thompson's masterly demonstration, we must be 
prepared for the worst, and expect to be shown next a body 
with a negative mass and a light with a negative candle- 
power. Before this time comes I may be allowed to remark 
that I had already considered the instable d V/d A" as an 
explanation of the condition of stability of the arc, in the 
manner proposed by Messrs. Frith and Rodgers (La Lumière 
Electrique, December 26, 1891, p. 620), and described in The 
Electrician (December 8, 1898, p. 146), the temporary rise of 
brilliancy (which necessarily implies a corresponding rise of 
tension), caused by a sudden diminution of the resistance of 
the circuit, a phenomenon which, according to the letter 
published in last week’s issue, has been more fully investi- 
gated by Mrs. Ayrton in her beautiful researches. 

But all these facts have, in my opinion, no bearing on the 
value of the true resistance of the are, and do not give any 
indication about its sign, as the authors believe. To show 
this clearly, I have only to take again a mode of reasoning 
already suggested by Prof. S. P. Thompson, and to complete 
it, in order to account for the distinction between stable and 
unstable d V/d A. 

Let us consider the experiment of Messrs. Frith and Rodgers, 
and call V the difference of potential between the carbons, E 
the E. M. F. lost at the surface of the carbons (called, wrongly, 
I think, * back" E.M.F.), R the resistance of the arc, C the 
continuous current, A the alternating current. The equation 
of thé arc with the two currents is, adopting the notation of 


ihe authors, 
| V=E+R(C+A), 
where О is a constant, R and A variables, 


entiating, 
dV=dEK+RdA+AdR., 


E is accepted as a constant by the authors, and is most 
probably so, since it represents the work expended in the 
volatilisation of carbon. Hence the following relation 
ay = R + IR 
аА dA 

The authors forgot the existence of the last term when 
dealing with the variable resistance of the arc as with a con- 
stant resistance, and wrote Rd V/ A. But in reality this 
relation is zot the true resistance of the arc, and consequently 
all their conclusions are void. That the arc may be cooler 
than the crater does not prove, moreover, anything in favour 
of negative resistance, but only shows a loss by radiation. I 
hope that, when they reconsider the whole matter, the 
authors will admit that their negative resistance was only 
the result of a mistake in definition, and will be satisfied 
with our gratitude for the interesting experiments they 
brought before the electrical public.—Yours, &c., 

Paris, July 7, 1896. ANDRE BLONDEL. 


We get by differ- 


remains :— 


WIENER ELEKTRICITATS GESELLSCHAFT.—At the recent annual 
meeting of the shareholders of this Company a dividend at the rate of 
5 per cent. for the past year was declared. It was also decided to increase 
the capital of the Company from £192,750 to £289,125, and to increase 
the number of shares by making the existing £24. Es. shares into £199 
„bares. It was further decided to make a reduction in the price of electric 
Girrent, this reduction to take effect from May 184 last. 


LEGAL INTELLIGENCE. 


a ——— 


Medhurst v. Кур, 


The hearing of this case (which was fully reported in our last issue) was 
resumed and concluded on Friday last week, before Mr. Justice Kennedy 
and a Special Jury. The case was adjourned on Thursday, after counsel 
for the parties had reviewed the evidence. 

Mr. JUSTICE KENNEDY, in the course of a lengthy summing-up, 
held that the occasions when the defendant spoke the words complained of 
were privileged, and that being so, the plaintiff, to maintain his action, 
must show that the defendant in making the statement was actuated by 
express malice towards him, as proof of such a state of things would 
deprive the defendant of his shield of privilege. They would, therefore, 
find for the defendant unless they thought that the plaintiff had made out 
that there was express malice. 

The JURY, after considering the matter for 25 minutes, found a verdict 
for the plaintiff, assessing the damages at £400. 

The announcement of the verdict was received with applause. 

His LORDSHIP gave judgment in accordance with the finding. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New es ey 
Price Lists, and similar matter should be sent early in the ‚] 


SPECIAL NOTIOE—tThe 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78, 6d., post free 8а. 3d. abroad 9s. The book is greatly enlarged, 
is quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 
The following New Books and Edutions oan be obtained of the Booksellers 


or direct from the Publishing Officer, 1, 2 and 3, Salisbury-court, Flect- . 


street, London ;— 


“Тнк ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Eprriox is Now KkADY. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 


LABORATORY NOTES AND FoRM8.—With the above title, we have ready 
a веб of 40 Elementary and Advanced Exercises for use in Eleotrical 
Engineering classes. ese have been p by Dr. J. A. Fleming 
and will found of great service to 'leachers, Demonstrators, an 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Ferm is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
Beta of any three 1s. nett ; or the set of 1 Elementary (or Advanced) 
Exercises can be obtained price 58. 6d. nett. The complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 


handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price 1s. each, A full 
prospectus sent post free. 


*" SUBMARINE CaBLE-LAYING AND REPAIRING."—Dy H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now Rrapy. 

“Tue Work or Невт2.”—Ву Dr. О. J. Lodge, with many original 
illustrations, price 2a. 6d. nett, is now ready. 

* ELEOTRIO LAMPS AND ErEOTRIO LiGHTING," by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is now ready. The book is handsomely bound: 
and full of original illustrations, designs, initiala, &o. Price 7s. 6d., post 
free. Prospectus post free. 

“ ELEOTBIO Motive Powrr.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the atest information respecting 
the application of electric energy to mining and general power transmission 

in which the author has had much experience. The book is well 
printed, on g 
post free (abroad 11s 

"ELEOTRICAL ENGINEERING FORMULA,"a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; prioe 7s. 6d., by t 7s. 9d, 
(abroad 8s.) A large paper edition with wide margins can be supplied. 
price 12s. 6d., post free 13s. (abroad 13s. 6d.). Prospectus on application, 

* DRUM ARMATURES AND COMMUTATORS."—Dy Мг. F. MartenWeymoutb. 
is also ready; price 7s. 6d. (abroad 88.). Prospectus on application. 

“THE STRAM ENGINE INDICATOR AND INDICATOR DrAGRAMS,"— Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 

‘THE INCANDESCENT LAMP AND ITS MANUFACTURE."—'TThia book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 8a.). 
Prospectus on application. 

'" PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. | 

‘ THE ART OF ELECTROLYTIC SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 


** ELECTRO-CuMISTRY."—By Dr. G. Gore. Third Edition now ready. 


Price 2s., post free. 

©“ ARMATURE WINDINGS OF ELEcTRIC МАСНІХЕВ.”—Ву Н, F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 808в., post free. 


ood paper, and contains 280 illustrations. Price 10s. 6d. 
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TENDERS INvITED.—The Vestry of St. uid Battersea, invite 
0 


tenders for the зарру ара erection of boiler house plant, engine 
house plant, switchboard and connections, accumulators, wiring 
and fittings, &., for electrically lighting the municipal buildings 
and Town Hall. Tenders to Mr. W. Marcus Wilkins, Vestry 
clerk, Municipal-buildings, Lavender-hill, S.W., by noon, 14th 
inst. 


The Commissioners for the Control of Lunatic Asylums 


(Dublin) require tenders for the supply and erection of an electric 
light installation at the Armagh District Lunatic Asylum. Tonders 
must be sent in to the Secretary, Board of Control, Oustom House, 
Dublin, by 10 a.m. of August 3rd. Further partieulars are given 
in our advertisement columns. 
The Municipal Council of Mexico invite tenders fur an 
electric light installation capable of supplying current to 600 arcs 
and 150 incandescents. The illuminating power of the arc lamps 
must be between 1,200 and 2,000 c.p., and of the incandescents 
50 c.p. Contractors may tender for a high or low-tension supply 
system, but plans of the electrical plant and apparatus, lamp pillars, 
&c., must be submitted to the Council. Tenders must be accom- 
nied with a deposit of £1,000, and be sent in to Señor D. Juan 
ribiesca, Secretary, City Council, Mexico, by August 3lst. A 
pamphlet containing further particulars can be seen at the 
Commercial Department of the Foreign Office, between 11 and 6. 

The Crewe Corporation invite schemes and tenders 
for (a) the erection of & refuse furnace and boiler upon land 
adjoining the site of the Isolation Hospital, (b) for the supply and 
erection of an engine and dynamo, laying of electric light mains, 
and erecting a complete electric lighting installation in the hospital 
buildings, and (c) for the supply of accumulators. Tenders to the 
Town Clerk, Town Hall, Crewe, by Tuesday next. 

The Prussian State Railway authorities invite tenders 
for 21} tons of telegraph wire. Tenders to the Königliche Eisen- 
bahn Direktion, Altona, by the 21st inst. 

— —— The Danish State Railway authorities at Aarhus 
require tenders for 20,000 rolls of telegraph paper. Tenders by 
the 13th inst. 


———— The Cheltenham Town Council require tenders for 
extending their electricity supply station building. Tenders to 
the Town Clerk by the 24th inst. 


TENDERS ÁcCEPTED.—The Highways Committee of the Leeds 
City Council recommend the acceptance of the tender of Messrs. 
Siemens Bros. and Co.!for the supply of trolley wires and attachments 
in connection with the Leeds electric tramway scheme. This tender 
is the next lowest to that submitted by Messrs. Crompton and Co. 
and subsequently withdrawn. 

—— The Rochdale Town Council have accepted the tender 
of Messrs. Fletcher, Hirst and Co., of Burnley, for supplying 
the electric lighting plant required at the Rochdale Free Public 
Library. 

———— — The Colchester Town Council have accepted the 
tender of Messrs. Christy Bros., of Chelmsford, for wiring and 
fitting up the new science school for the electric light, at £148. 17s. 
The contract for supplying the laboratories with technical fittings 
has been let to Messrs. Illingworth, Ingham and Co., at £297. 10s. 

—— un addition to the contract for wiring the George A. 
Clark Town Hall, Paisley, for £844, the Brush Company have 
secured an order for the supply of an engine for the installation at 
£565. 

Business FOR SALE.—Our advertisement columns contain par- 
ticulars of an electrical engineering business in the north of England 
for sale. Further particulars may be obtained from Mr. David 
White, solicitor, 106, Bath-street, Glasgow. 

DisPosaL or Worxs.—Messrs. Percy Huddleston and Co. 
inform us that they have, on behalf of the liquidators, privately 
disposed of the lease of the premises of the Acme and Immisch 
Electric Works at Ferdinand-street, Chalk Farm. 

APPOINTMENTS Vacant.—The Telegraph Department of the Gold 
Coast Government require a Deputy Superintendent to take charge 
of the department during the absence of the Director of Telegraphs. 
The salary is £400 a year, rising to £450 by annual increments of 
£10. Free quarters are granted, and passage money. The appoint- 
ment is, we believe, confined to members of the British Telegraph 
service, who have to send in applications by the 23rd inst. through 
their superior officers. 


— — A mathematical lecturer, qualified to assist in the 
Physical and Electrical Engineering Departments, is required for 
the Royal Technical Institute, Salford. Applications to the Town 
Clerk, Salford, by the 11th inst. 

TURBINE INSTALLATION.—We are informed by Mr. Frederic Nell 
that the Stilwell-Bierce and Smith-Vaile Company have secured the 
largest contract ever given for a turbine installation, comprising 
the development of the water-power on the Richelieu river, which 
forms the outlet of Lake Champlain, U.S.A., amounting to about 
21,000 H. ., which is to be transmitted electrically into Montreal, 


some nine miles distant, where it will be sold for light and power 
urposes. The contract price for the installation is £124,000. 
is contract is in addition to the Lachine Rapids installation, to 
which we briefly referred in a recent issue. 
PARTNERSHIP DissoLvgEp. —Messrs. William Kilburn and William 
Sykes, engineers and electricians, of Bishop Auckland, have dis- 
solved partnership. 


LiQuipATIONS.— The first meeting of creditors and the meeting 
of contributories of Leete, Edwards and Norman, Limited (in 
liquidation) engineers and electricians, 366 and 368, Euston- 
road, London, N.W., take place on the 10th inst., at the Bank- 
ruptcy Court, Carey-street, Чу С. 

———— A meeting will be held at Messrs. Sharp, Parsons and 
Co.'s, 130, Colmore-row, Birmingham, on August 6th, to receivo 
an account of the winding up of Wells, Gallimore and Taylor 
(Limited), electric bell manufacturers. 


BankRUPTCIES.—Claims in the failure of Charles Gordon Stewart, 
electrician, of Edinburgh, must be sent in to the trustee, Mr. R. A. 
Craig, C.A., Edinburgh, by August 10th. Meeting of creditors at 
the Court House, Edinburgh, on September 1st. 

——— Claims against the estate of A. Whitelaw & Son, 
electrical 5 and machinists, 16, Sciennes, Edinburgh, 
must reach Mr. A. L. Kennaway, 122, George; street, or Mr. 
P. Ronnaldson, C. A., Зл, North St. David-street, Edinburgh, by 
the 13th inst. 


At the Bankruptcy Court, Carey-street, W.C., Mr. B. 
B. Wake, late a partner in Wake & Sanders, mica merchants, &c., 
3, Crosby-square, E.C., recently made an ee for his dis- 
charge. The failure was attributed to liabilities in connection 
with the орохоо, Syndicate with which Mr. Wake had been 
associated. he only offence reported was insufficiency of assets ; 
but Mr. Registrar Gifford held that under the circumstances the 
bankrupt could not justly be held responsible for that, and granted 
him an immediate order of discharge. 

*GÜLCHER (NEw) ELECrRIO LIT AND Power CourAxx (LIMITED) 
IN LiquipaTion.—A general meeting of this Company is to be held 
at 73, Lombard-street, E.C., on Wednesday next at noon, to receive 
from the liquidator (Mr. C. Fitch Kemp) particulars of the manner 
in which the winding up has been conducted and the property of 
the Company disposed of and other business. The statement of 
receipts and payments issued with the notice shows the manner of 
the disbursement of £22,781 received from sales of stock and plant, 
book debts, loans, &c. 

IMPROVED CoMBINED Drawina BOARD AND TEE-SquaRE.—The 
accompanying illustration shows the Stanley-Howard form of draw- 
ing board and tee square. It is claimed to greatly facilitate the 
operations of mechanical or geometrical drawing. The board is 
made with one end ledge rabbeted over the working edge. This 
ledge is of hard wood, and carries a groove in which the lower stock 
of the tee square works. The tee square is made with the stock 
upon the upper surface of the blade, and extends to the drawing 
edge only ; a second stock of the ordinary form is placed under- 
neath this, and affixed by a centre, so that it may move within 


certain limits to set the blade to an angle and clamp in position. 
Through the centre attaching the two stocks a bolt passes, and 
affixed to this at its upper end isa lever, and at the lower end a cam. 
The lower stock runs perfectly free in the groove, and the cam is 
placed so that the tee square may be used in every way as an ordinary 
tee square, but by a slight turn of the lever the cam is made to 
come in contact with the side of the groove farthest from the 
working edge, thus forcing the stock hard up to the working edge 
and locking the tee square in position in any part desired. This 
contrivance is made by the well-known firm of Stanley, of Great 
Turnstile, London. 

THE SILVERTOWN Company.—At the meeting of the shareholders 
of this Company, on Tuesday, which is reported elsewhere, the 
alterations in the Articles of Association necessitated by the qualified 
certificate given with the previous half-year’s accounts by the 
auditor of the Company (a member of the firm of Turquand, Young, 
Weise, Bishop and Clarke), were discussed, after the interim divi- 
dend of 24 per cent. had been approved. By the proposed altera- 
tions in the articles, the Directors are bound to lay before the 
shareholders a profit and loss account, and a balance sheet con- 
taining a summary of the property and liabilities of the Company, 
which is to be acoompanied by a report of the Directors as to the 
state and condition of the Company. After discussing the matter 
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for some time, several prominent members were of opinion that the 
sharcho'ders had not had sufficient time or opportunity for con- 
^idering the proposed alterations; and it was therefore decided, on 
the motion of a shareholder, that the customary method of issuing 
the old articles side by side with the proposed modifications should 
be adopted. The shareholders will again meet on the 21st inst. 
to discuss the matter. 


ENcLisH CaRBoNs.— The English Electric Carbon Company of 
Brymbo haye discovered that they can undertake the manufacture 
of materials in which graphite and other forms of pure carbon 
enter; and, therefore, are utilising their extensive plant and 
machinery for the production of plumbago crucibles, moulders' 
blackings and similar requisites of the foundry. These are to be 
manufactured in addition to the Phcebus arc light carbons, which 
are well known in the market. | 


TELEPHONE Direcrory.—The National Telephone Company has 
many detractors, and, of course, there are a great many who could 
—or think they could—conduct the business of the Company 
very much better than the existing group of officials. We 
ourselves, who are acquainted with the difficulties which so 
intricate a system presents, have sometimes felt that there were 
some things which the Company might unquestionably improve 
upon. Certainly, one of these was the preparation and publication 
of a telephone directory embracing the whole of the subscribers to 
the Company’s system. We therefore welcome the bulky volume 
which the Company have just issued, and which represents an 
immense amount of clerical work admirably performed. It is not 
necessary here to point out how very important it is that such a 
‘directory should be extremely accurate ; but we can say that, so far 
as we have consulted the new book, it is, in addition to being well 
arranged and easily referred to, accurate to a degree. Seeing the 
short time which the printers, Messrs. McCorquodale and Co., have 
had for completing the work, a share of the merit of the production 
isduetothem. In all the directory contains about 1,380 pages, the 
entries giving the exchange to which the subscriber belongs, his 
number, name, trade or profession and address. The Company 
have decided that the service will be improved if the caller gives 
the exchange to which the required number belongs, and have 
‘accordingly added this to previous particulars given in these lists. 
What sort of job the little boys who are too frequently entrusted 
. with the calling up of numbers will make of this additional duty 
remains to be seen, but it will we fear, lead to & good deal 
of ''language "—spoken and suppressed. Now that the circuit of 
trunk line telephones is extended to nearly all the principal towns 
in the kingdom, this book will doubtless prove one of the most 
important works of reference published inthis country. We would 
suggest to the Company that in future issues sections of the work 
on coloured paper would prove useful. This refers especially to 


the list of public call offices, the whole of which could be grouped | 


into one section without destroying the usefulness of the order in 
which the book is at present arranged. The binding of the direc- 
tory leaves something to be desired. It scarcely does justice to so 
important a work of 1eference. These comparatively unimportant 
modifications will do much to popularise the directory, and doubt- 
less to add considerably to the Company’s subscribers’ list. 

Price List.—We have received from Mr. A. Cort, of Camber- 
well New-road, a new price list of reJ, grey, or black hard or 
flexible fibre in sheets, tubes, rods, &. Mr. Cort claims for his 
hard or flexib!e fibro many advantazes over other substances used 
for valves for air and circulating pumps and other purposes. 


ELECTRICAL SuPrLIES CaTALOGUE.—Mr. Е. C. Allsop, of 97, 
()лезп Victoria street, London, has issued a new and attractive 
catalozue of electrical apparatus, including bells, telephones, and 
electric light accessories. The list contains particulars relating 
to a large number of articles, which is grouped iu a handy form, so 
that the requisite information can be seen at a glance. An excel- 
lent feature is the printing of the matter and illustrations upon 
one sile of the paper only. It frequently happens that in con- 
sultin * a trad» catalogue it is ussful to make notes and memo- 
rand. on the pages facing the particular piece of apparatus 
requ red. 

"GIVEN AWAY WITH A ——.”—The author of a book on 
* Acetylene” has adopted the novel practice of giving away а 
sample box of calcium carbide with each copy of his book. The 
author is M. J. Reyval, an electrical engineer in Paris. 


Bancor.—An unsuccessful attempt was made at Wednesday's 
meeting of the City Council to rescind the previous resolutions 
of the Council, authorising an application to be made for a Pro- 
visional Electric Lighting Order. 

Batu.—The Urban Sanitary Authority have come to an amicable 
agreement with the City of Bath Electric Lighting and Engineering 
.Company as to the acquisition of the electric light works, the 
only outstanding point being the date of the actual transfer. The 
Company have suggested January 186 next, but the Council are 
anxious to obtain possession of the works before that date. 


Betrast.—The Judicial Committee of the Privy Council have 

anted the application of the Belfast Street Tramway Company to 
double certain of their lines outside the borough. For the appli- 
cants it was stated that a double line was necessary in order to 
enable them to introduce the overhead system of electric traction. 
The present application did not, however, touch the Belfast 
Corporation (who opposed the application) or the tramways within the 
City of Belfast. The Electric Light Committee are in treaty for 
the acquisition of the quay between the Albert Bridge and the boat- 
house on the Laganbank- road, to serve ав a site for the proposed 
new electricity works. The electrical engineer has been instructed 
to arrange for the charging of small batteries, a number of which 
are now in daily use, at a reduced rate. 


BLACK TOOL. The Local Government Board has sanctioned the 
borrowing of £30,000 by the Town Council for electric light 
extension purposes. 


Boston.—The Paving and Lighting Committee are inquiring 
into the advisability of erecting an electricity supply station. 


BovLE ([RELAND).—Messrs. J. A. S. and Hugh Stewart have 
notified the Guardians of their intention to apply for a Provisional 
Order for this district. A company is to be formed for the purpose 
of supplying current for lighting and motive power purposes. It 
has been decided to utilise the water-power of the river Garva. 


BricHton.—Sanction for the borrowing of £35,200 for electric 
light purposes has been granted to the Town Council by the Local 
Government Board. 


BristoLt.—A new scale of charges for the supply of electric 
current for motive power purposes is being drawn up by the Motive 
Power Sub-Committee. 


Bury (LAxcs.).— The Town Council have fixed the price of 
electric current at 6d. per unit for lighting and 3d. for motive 
power purposes. 

CHAMOUNIX.—-It is stated that the Municipal Council of 
Chamounir, in the Mont Blanc district, has voted a sum of 
100,000fr. for the purpose.of introducing the electric light, which 
is to be ready by the summer of 1897. 

CHELTENHAM.—A scheme for the construction of a tramway 
between Cheltenham and Cleeve Hill, a distance of three miles, 
has been discussed by the Town Council. The promoters pro- 
pose to employ electricity as the motive power to equip the line 
on the overhead trolley system. It is intended to take current 
from the Municipal works. The arrangement of the details has 
been left to the Streets Committee. 


CHURCH Licautinc.—Messrs. J. Lomax Kendal and Co., of 
Manchester, inform us that they have secured the contract for 
lighting the church of St. Ann and St. Mary, Manchester, by 
electricity, current beiog taken from the Corporation mains. This 
is the first church to be lighted by electricity in Manchester. 


CoLcHESTER.—The Town Council have approved the plans for the 
electricity station buildings. 


Cork.—The draft Order in Council sanctioning the construetion 
of a system of tramways un the overhead electric system in this 
city by the Cork Electric Tramways Company has been approved 
by the City Council, subject to any final amendments that may be 
suggested by the Public Works Committee, to whom the matter has 
been referred. | 

Country HOUSE LiaurING.— To the specification of Mr. Н. С. 
Crews, consulting engineer, of Manchester, Messrs. J. Lomax 
Kendal and Co. are installing the electric light at the residence of 
Mr. J. H. White, Disley, an oil-engine plant, with accu nulators, 
being used. 


DaRwEN.—The Electric Lighting Committee recommend the 
Town Council to appoint Mr. E. M. Lacey consulting engineer for 


the purpose of preparing a report as to the probable cost of estab- 
lishing electricity supply works. 


Doveras (Isie or Man).—The electric tramway between 
Douglas Head and Port Soderick will, it is expected, be formally 
opened to-morrow (Saturday). 

Ear_’s Court ExHiBiTION.— Au addition to the many and 
popular attractions at the Empire of India Exhibition at Earl's 
Court, London, has just been made in the form of a miniature 
Eiffel Tower, 150ft. high. Above the top platform of the tower is 
fixed a large electric lighthouse light, the tower being itself 
illuminated by electric lamps on the various platforms, which 
are furnished with refreshment buffets, all similarly lighted. 


ExETER.— The Electric Lighting Committee are going to work in 
з businesslike fashion. They have offered to supply current for light- 
ing the local hospital at 6d. per unit, with a discount of 25 per cent. 
if an all-night supply is taken, and have also offered the postal 
authorities special terms for lighting the post office. The Com- 
mittee have decided to obtain a 300 1. II. . boiler, feed pump, steam 
alternator, and other apparatus, to be purchased at & cost of about 
£2,100, and various extensions of the mains are to be carried out 
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at an expenditure of £1,325. These proposals have been endorsed 
by the City Council, who are anxious to put their electrical under- 
taking in a good financial position. 


EXPORTS oF ELECTRICAL APPARATUS AND MaTERIAL.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and materia), but not including electrical instruments 
or machines, which аге not separately specified) from July 1st to 
July 7th, with the ports of destination :— | 

Argentina—Buenos Ayres, £500. Australasia—Auckland, £50; King 
George's Sound, £38 ; Launceston, £749 ; Melbourne, £720 (including £568 
telegraph material); Sydney, £922; Wellington, £99. Belyiwn— 
Brussels, £972; Ostend, £52. Canada—St. John (N.B.), £15. Ceylon— 
Colombo, £26.  Chüi—Boca, £241 (telegraph materials). China 
Shanghai, £51; Tientsin, £48. Denmark—Copenhagen, £24 (telegraph 
material). Lgypt—Suakim, £14 (telegraph material). France—Boulogne, 
£41. Germany—Bremen, £39. Gibraltar, £49 (telegraph material). 
Holland—Amsterdam, £138; Flushing, £71; Rotterdam, £421. Hong 
Kong, £19 (telephone stores). Jndia—Bombay, £2835; Calcutta, £60. 
Japan—Yokohama, £152. Peru—Callao, £700 (submarine cable). South 
Africa—Cape Town, £9,912 (including £9,482 telegraph material) ; Durban, 
£24 ; East London, £2,142 ; Port Elizabeth, £144. Spain—Barcelona, £33 
(telegraph cable); Bilbao, £20; Pasages, £1,775 ; Santander, £6. Straits 
Settlements—Penang, £280 (telegraph material); Singapore, £414 
(including £365 telegraph material). Sweden—-Gothenburg, £851 (tele- 
graph material). United States— Boston, £61: New York, £41. Uruguay 
—Puysanda, £800 (telegraph apparatus). West Indies—St. Lucia, £25. 

Foreign made electrical apparatus and material. —Foreign manu- 
factured electrical goods have been exported as follows :— 

Australasta-—Brisbane, £279. China—Shanghai, £51 (telegraph acces- 
вогіез). Japan— Yokohama, £192 (electrical instruments). 

FoLKESTONE.— Dr. Hopkinson’s fee of 100 guineas for reporting 
to the Folkestone Corporation on electric lighting matters has 
proved too big a pill for that body to swallow. The Mayor has 
come to the opinion that the Corporation do not require an expert 
at all, but can leave the matter in the Board of Trade’s hands. 
The citizens of Folkestone are no nearer the electric light than 
they were when Mr. Baker made his proposal to light the town 
and district electrically for £16,000. 


Garston.—Mr, F. Н. Medhurst has been appointed by the 
District Council to prepare a report upon the advisability of 
establishing electricity supply works, either alone or in conjunction 
with a refuse destructor station. 


HELENSBURGH.—Some time ago Mr. H. A. Mavor prepared a 
report on the electric lighting question for the Lighting Dom mitéee, 
in which it was stated that without the expenditure of a consider- 
able sum for private lighting purposes, the public lighting could not 
be entered upon with any reasonable prospect of financial success. 
The Committee therefore recommended the Police Commiss:oners 
not to proceed further in the matter, and this view has now been 
acquiesced in by the Commission. 

Ізимотом (Гомрох). — Тһе County of London and Brush Provin- 
cial Co. have notified the Vestry of their intention to apply for a 
Provisional Order for the district. The Company, who have laid 
electric light mains in some of the streets in the neighbouring 
parishes of St. Luke's and Clerkenwell, wish to pass their mains 
through a portion of the Islington district, in order to connect the 
two areas where mains have already been laid. The matter is being 
considered by the Electric Lighting Committ«e. 


KINdSTrON (JAMAICA).—AÀt a recent meeting of the Kingston 
Municipal Council a letter was read from the local Electric Light 
Company offering to light the city, suburbs and lanes, by means of 
80 arc and 300 incandescents, for £2,500 per annum. It is more 
than likely the Council, who are at present paying £3,003 & year 
for inferior gas lighting, will accept this offer. A special meeting 
has been called to deliberate upon the matter. 


Leeps.—The British Thomson-Houston Company have given 
the City Council a month’s notice of their intention to remove 
their electrical plant and rolling stock from Roundhay-road. The 
Council are making arrangements to take over and work the 
undertaking themselves. | 

LEwIsHAM (Lonpon).—A notice from the D'ackheath and Green- 
wich District Electric Light. Company of intention to apply for 
electric lighting powers for Lewisham has been received by the 
District Board of Works. 

MANCHESTER.—Mr. Rienzi Walton held а Local Government 
Board inquiry on the 2nd inst. into the application of the Town 
"Council to borrow £100,000 for electric light extension purposes. 
In support of the application Alderman Higginbottom, Dhairman 
of the Electric Lighting Sub-Committee, gave figures showing the 
remarkable demand for electric current in this city. "The electri- 
city works were established in 1893, and were designed by Dr. 
Hopkinson, the system of distribution being the five-wire direct 
current. All the later extensions had, however, been carried out 
. by the resident engineer, Mr. C. Н. Wordingham. The whole of 
the £200,000 already borrowed had been expended ; but the 
demand for current had been so great, and was continuing to 


in rease at such a rapid rate, that it was absolutely necessary 
to make considerable additions to the plant and mains in order 
to meet the farther demand. In 1893 there were 820 consumers, 
representing an equivalent of 8,000 8-c.p. lamps connected, and 
in June, 1896, they had 1,216 customers, representing 116,700 
8-c.p. lamps. There were, in addition, about 7,100 lamps waiting 
to be connected. Even with the proposed extensions the capacity 
of the present station would only be equal to 136,000, or 19,300 
8-c.p. lamps beyond the orders in hand, which would exhaust tho 
capacity of the works. The Board of Trade had given their consent 
to the area of supply being extended to the whole area of the city, 
251 sq. miles. It would therefore be necessary to make further 
large extensions at an early date, or a new station upon another 
site would have to be erected in order to cope with the ever- 
growing demand for electric current for lighting, motive power 
and other purposes. The Borough Electrical Eagineer, Mr. C. 

H. Wordingham, also gave evidence, after which the inquiry 

closed. | 

METROPOLITAN AsyLuMs Boarp.—At a fee of 45 guineas the 
services of Prof. Ayrton have been retained for preparing a speci- 
fication for and supervising the wiring of the new building about to 
be erected for the staff of the North-Western Hospital. 

PaisteEY.—Tho Town Council received 61 applications for the post 
of resident electrical engineer, and this number has been reduced to 
15 by the Electrical Committee. The list will be further reduced to 
a leet of five, but power has been reserved to each member of the 
Council to add any of the rejected names to those to ba finally 
voted on. 

Reppitcu.—The District Council have been notified by tho 
Manchester Edison-Swan Company that they intend to apply for a 
Provisional Order for the district. 

SSAnisBURY.— The Salisbury Electric Light Company have 
obtained an extension of three months in which to comply with 
the terms of their Provisional Order. 

Ѕостн SurELps.—In answer to a complaint as to the progress 
being made with the electricity works, Alderman Rennoldson, 
Chairman of the Electric Lighting Committee, said that owing to 
certain delays by contractors, the Council had decided that the 
supply of electric current should not be commenced till August 1st. 
As far as he could tell, the cost of the works would not exceed the 
original estimate, viz., between £27,000 and £28,000. "The plant 
was practically completed, cables had been tested, and everything 
was now progressing satisfactorily. : 

STOCKTON-ON-TEES.—The Board of Trade has granted the Town 
Council a further period of two years for complying with the terms 
of their Provisional Electric Lighting Order. 


 SuNpERLAND.—The Highways Committee recommend the Town 
Council to give the National Telephone Company permission to put 
their wires underground. 

TERMINAL CHARGES ON TELEPHONE Messaces.—In reply to a 
question in the House of Commons, on Monday, Mr. Hanbury 
said that terminal charges on telephone messages operated only in 
a few cases. They were fixed by agreement with the National 
Company, and there was no power to modify or abolish them with- 
out the Company’s consent. Such charges were not levied prior to 
the agreement coming into force. They were, however, fixed with 
a view to a state of things that did not previously exist. 

THe Post OFFICE AND TELEPBONES.—The Post Office bas issued 
tables showing the charges for telephone trunk-wire conversations 
not exceeding three minutes, and also the places between which 
direct trunk wires do not exist, but with which telephonic com- 
munication is practicable through the trunk centre specified in 
each case, at the rates of charge for trunk-wire conversations to and 
from that centre. | 

WAKEFIELD.—The West Riding of Yorks County Council have 
decided to introduce the electric light into the new county offices 
at Wakefield. It was at first proposed to take current feom the 
Corporation's mains, but on the advice of Mr. S. a'Court it has 
been decided to put down an independent generating plant. The 
plant (including a battery of accumulators) is to cost £1,805. The 
insulated iron tube system of wiring is to be adopted, costing 
£1,450, and a system of telephonic communication at a cost of 
£270 is to be introduced. 

„ WESTERN WEEKLY News.”—We have received for several 
years past from Mr. Ernest Croft, the manager of the Western 
Morning News, а copy of the summer number of the Weekly News, 
and certainly the issue for 1896 leaves its predecessors far in the 
rear. For those who are likely to visit western holiday haunts for 
the first time, such a publication has, apart from its literary merit, 
much attraction. Some excellent views are given of Devon and 
Cornish show places; and the letterpress notes accompanying the 
illustrations just whet the appetite, and induce a desire to make a 
closer acquaintace with spots most of which are famous in English 
history. The 1896.issue is full of light holiday reading, and for 
twopence can be obtained more than is usually purchaseable for a 
much larger sum. 
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Wustow.—The District Council have decided to apply for a 
Provisional Order. 


WiMBLEDON.— The County of London and Brush Provincial 
Company have notified the District Council that they propose to 
apply for a Provisional Order. 

WREXTHAM.— The Town Council have decided to apply for a Pro- 
visional Order. The Council also intend to apply for powers to 
supply electric current outside the area of the borough, as it is 
anticipated that the electric light will be introduced into the work- 
house, the Great Western Railway station, and Acton Hall, all of 
which lie outside the borough. 

WoRKHOUSE Licutinc.—The North Dublin Union are making 
inquiries as to the cost of lighting the workhouse buildings elec- 
trically. Application has been made to the Corporation to state 
their terms for supplying current. 

OvrING.—The excursion of the men engaged on the Wandsworth 
contract of the Brush Company took place on Saturday last, the 

ty journeyiog to Bognor. Mr. G. A. Cowles, in the absence of 

r. P. J. Pringle, resident engineer, presided at the dinner at the 
Beach Hotel. Ап enjoyable day was spent. 


— Á — — 


PATENT RECORD. 


——— 


4 record of ион for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

Nots.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is suffized. 

June 10, 1896. 
12,758. V. PLANQUES. Brussels. System for the indoor distribution of 
the electric light. : 
12,746. W. J. Hean. London. 
able electric lamps. 
12,755. Тнк TRLEGRAPH MANUFACTURING CoMPANY (LIMITED). Helsby. 
An improvement in the manufacture and insulation of electrical 


conductors. 
| June 11, 1896. 
12,859. L. B. MILLER. London. Improvements in electric transformers. 
12,895. Н. R. Smitu. Chicago. Electric elevators.“ 
June 12, 1896. 


12,983. R. N. Lucas. Woking. An improved grid or plate for secondary 
batteries. х 


13,023. Н. Reason. 


conductora. 
l June 13, 1896. 
13,046. F. B. Evans. London. Improvements in and connected with 
cleats for electric and other wires and the like.* 


13,048. J. RHopEs and J. HENDERSON. Wakefield. An electric lamp and 
oil can combined. 


A. J. MaRrguaND and D. LOWDEN. 


Improvements in two-pin plug for port- 


London. Improvements in casings for electric 


13,074. London. 
the manufacture of electrical resistancea. * 
15,079. W. P. THompson. Liverpool. Improvements in or connected 
with dry batteries and the like. (C. C. Lesenberg, Germany.)* 


13,080. A. Lorz. Manchester. Improvements in or applicable to electric 


metera. * ; 

June 15, 1896. ЖОЕ 
13,145. T. J. Baker. Birmingham. 

of ammeters and voltmeters. | 
15,195. W. J. Davy. London. Improvements in or cormected with 

automatic switches for controlling electric lamps. 


15,200. О. G. STRÖMBERG, Liverpool. Improvements in or applicable to 
| the charging of accumulators. 


June 16, 1896. 


Improvements in 


tet 


Improvements in the construction 


15,250. C. ADaMS-RanpaLL. London. Improvements іп telephonic 
apparatus, 
13,263. W. L. Preecs. London. 


A frictional grip for sliding rods, appli- 
cable to holders of electric lamps, carbons, and the like.* 
15,264. THe BRITISH THomson-Houston Company (LIMITED). 
Improvements in regulating induction electric motors. 
Armstrong, United States).“ 
15,267. W. К. DaAcaETT and W. Н. Heinz. London. Improvements in 
electric switches for street railways and the like.“ 
15,271. J. B. VERITY. London. Improvements in electric switches. 
15,295. W. P. TuoMPsoN. Liverpool. Improvements in or relating to 
electrically controlled railway signals. (Е. McBrien, J. Wayland 
and J. H. Fleming, United States).* | 
13,297. К. Pioxorri, Е. Lori, S. Кесхои, M. PANDALEONI and М. Besso. 
London. Improvements in and relating to electric furnaces,” 


London. 
(A. H. 


SPECIFICATIONS PUBLISHED. 


Notr.—All specifications can now be obtained at the uniform price of 
8d. each. 
1895. 


Electric switches. 
Time recording apparatus for consumption of electr.e 


10,560. LANCASTER. 

10,418. WENDE. 
currents. 

. New and MAxNR. Electric propulsion of boats, &c. 

. CowreER-COLES GALYANISING SYNDICATE AND OTHERS. Coating 
strips, wire, &c. 

. Ноокнлм. Electricity meters. 

. CHAMBERLAIN and HoOKHAM AND HOLDEN. 

12,614. Lorrain (Esmond). Electric railways. 


. SIEMENS Bros. AND Co, (Siemens and Halske). 
signals, 


Electricity meters. 
Electric railway 


1896. 
. ADAMS. Arc lamps. 


. FirPAnD. Telephone receivers. 


Oris ELEVATOR Co. (Otis Bros. and Co.) Regulating electric 
motore. 


. DEVONSHIRE (Henny and another). 
bases. 


. SIEMENS Bros. AND Co. and LAUCKERT. 


Incandescent electric lamp 


Electric generators. 


8,085. SIEMENS Bros. AND Co. and DiksRLHOnS r. Joints for electric 
cables. 

8,659. ScHNEIDER. Electric accumulators, 

8,660. SCHNEIDER. Electric accumulators. 


. MaJERT, Electrodes for accumulators. 


COMPANIES’ MEETINGS AND REPORTS. 


Consolidated Telephone Construction and Manufac- 
turing Company (Limited). 


The fifteenth annual general meeting of this Company was held yester- 
day at Winchester House, Old Broad-street, under the presidency of Mr. 
C. L. W. FitzGerald. 

The SECRETARY (Mr. Charles Curtoys) read the notice calling the 
meeting, and the report of the Directora was taken as read. 

The CHAIRMAN: Gentlemen, I cannot disguise from you that this 
year our profit on trading has really reached ita lowest limits. This is 
caused, I think, by three things, the first and most important of all being 
the decrease in the sale value. That again means—what I am sorry to say 
I have told you year by year—that our wages keep up, while the value of 
the goods we sell keeps on decreasing, owing to the very severe com- 
petition in the telephone world. We have now four or five very eager 
competitors, and there is no doubt about it that the moment they know 
what we are selling a telephone at they uuderaell us. The sscond cause 
of our diminished profit is our having removed the factory. For about 
three months, in consequence of that proceeding, we were in a very dis- 
organised state, and it was with great difficulty that we could execute 
orders. I am glad to say, however, that all that is over. As you are 
aware, you last year authorised us to move the factory from London to 
the country. We have been most fortunate indeed in getting a splendid 
factory, and there are photographs of the workshops here for the inspec- 
tion of any shareholder who wishes to see them. We secured this factory 
on very advantageous terms, and it is freehold. 1 anticipate that we 
shall by this change make a considerable saving in the rent, and, 
in addition, we expect to save in fuel and rates and taxex We 
are using a gas engine instead of steam coal, and we also get our 
water extremely cheap. With regard to the important question of 
labour, when we proposed to remove to Coventry we thought that 
labour would be very much cheaper than it isin London. It is cheaper ; 
but owing to the boom in the bicycle trade there is such a demand 
for workmen that, without doubt, wages have risen. І cannot say whether 
that will continue, but it is our intention to use female labour as much as 
possible, and so save on that heading. We have got an office, or rather à 
whole building, iu London at a cheap rate, situated in Shaftesbury- 
avenue, and it has proved fairly satisfactory in the way of sales. We have 
sold goods there which we did not sell in the old factory in Farringdon- 
street. Our total receipts in the year on revenue account amounted to 
£6,614, of which £3,209 was received as damages in respect of the Edison 
Gower-Bell Telephone Company of Europe in connection with the Belgian 
lawauit. When I met you last year we hid just arrived at the point 
when we had won a certain action, and we had been told to send in our 
claim for damages. Our legal advisers in Belgium at that time spoke 
of our receiving а very large sum, but after sending in our claim the 
judge had to assess the damages. He assessed them at a very low rate, 
—erroneously, I think for this reason : That this patent action had been 
fought in England by the National Telephone Company, and it had been 
upheld that all telephones were covered by the existing Edison patent. 
which was the patent we held. The judge in Belgium, however, held 
otherwise, and the result was that, instead of receiving a very large sum, 
we had to accept a small amount from the Company we had defeated, апа 
then we had to go on with other actions against other companies with a 
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view to obtaining damages from them. These actions might have gone on 
for another nine years, the period which it took us to defeat the other 
company; but after a time the two largest companies approached us and 
offered to give us certain damages. Those damages, together with our 
law coats, which they paid back, amounted to about £15,000, which was 
paid to the Edison Gower-Bell Telephone Company, and of this, we, the 
Consolidated Company, have received about £10,400. That is for various 
items—a loan that was owing to us, etores account, damages for the actions, 
and also some dividend. You will see fron; the revenue account that we 
made a very small trading profit; we received dividends amounting to 
£3,233, and the profit on the lawsuit was £3,209. The items of transfer 
fees and income tax returned bring the total up to £6,614. On the debit 
side there are expenses amounting to £1,991, which is a decrease of about 
£250, mainly, I think, owing to the reduction in the fees of the Directors 
—4£b00 instead of £750. Deducting these expenses there was a balance 
left of £4,622, and with the balance brought forward and unclaimed divi- 
dends we make up a total of £5,870. On the other side we have made 
great provision in writing off. The large sum of £565 has been written off 
as the cost of dilapidations. This amount astonished the Board very much, 
because although we knew that there must be a certain amount of dilapida-. 
tions after about 14 years in the “life” of a building, we never thought 
it would amount to so much as that. We called in experts, however, and 
without our going to law, that was the amount settled on that we must 
pay. In addition to that there was the depreciation of plantand machinery, 
£432, and.the expenses connected with the removal of the factory and 
offices, £739. That seems a large amount, but those shareholders who 
know the extent of the works will, I believe, agree that the change 
was effected as cheaply as possible. The removing of the factory was 
carried out under the superintendence of Mr. Menzies, the general 
manager. Estimates were obtained from other quarters to see what the 
cost would be, and it was found that it was cheaper to do the work our- 
selves. There is another item which I must cali your attention to— 
of reserve against loans, £1,025. That is & reserve which our auditor 
thought we should make for this reason: you will remember that we lent a 
company called the Capsule Battery Company £1,000 to take out a foreign 
patent, taking as security the patent for England. The Capsule Company 
failed to pay the £1, back, and we are now taking steps to try and 
recover it. Deducting these items, we are left with a balance of £3,023, 
and we propose to take from that a dividend of 14 per cent., and carry 
forward a balance of £1,393, which ia about £159 more. It is very diffi- 
cult for me to say anything as to the future of the manufacturing business. 
At present we are extremely busy, and we have been very busy for the last 
three months. I do not know whether that state of things will continue ; 
but I can only say that, if we go on as we are at present doing, there is no 
doubt that our balance-sheet will look very different next year as regards 
the manufacturing profit. We are endeavouring to do some work for 
various bicycle firms. From what we heard we imagined that they 
were all so frightfully busy that they would only bs too anxious to get 
people to manufacture for them ; but we do not find that that is actually 
the case. We have made a little for various companies, but nothing like 
what we should like to do. I this morning received a letter from a large 
shareholder, who has again brought up a question which I think we 
discussed this time last year—namely, the liquidation of the Company. 
I believe that this gentleman was not present at our last meeting. If he 
had been I think he would have remembered that, after long discussion, 
we then decided that it would be wise to allow the Coventry factory to 
show what it could do. Otherwise we should not have moved there. If 
we find, having now moved to Coventry, that we cannot make any profit out 
of it, it will be a question whether the shareholders shall not be approached 
as to the liquidation of the Company ; but it would be rather strange firat 
to authorise the removal to Coventry, and then t» decide on liquidation 
at once, as is suggested by this letter. I may say that we also received 
another letter on the subject some days ago. Personally I see no reason 
whatever why the Company should not be liquidated if we cannot 
make a profit; in fact, in that case, it would be useless to go on. You 
will ‘see that our subsidiary Company, the Anglo-Portuguese Telephone 
Company is going on fairly steadily. It does not show any very great 
increase, but there is this satisfaction—that it is now returning money to 
us here. The high rate of exchange with Portugal affects us very much ; 
I believe we Jost about £2,000 last year on that account. With regard to 
the balance-sheet the item of creditors stands at £2,098, but nearly all of 
that has been paid off ; and, as regards our debtors the majority of the 
£4,513 against subsidiary companies has been repaid. There is no change 
in the securities, except that we have sold about 400 National Telephone 
Company's shares, with which we bought the freehold land and building at 
Coventry. I now move— 


“ That the annual statement of accounts and balance-sheet, with the report 
of the Directors and auditor, now submitted, be received and adopted ; and 
that a dividend at the rate of 14 per cent. per unnum be paid, less income- 
tax, for the year ended March 31, 1896.” 


Sir ALEXANDER ARMSTRONG, K.C.B., seconded the motion, 

Mr. CHARLES 8. BUCK observed that at their last meeting he main- 
tained that the manufacturing portion of the Company's business was a 
failure, and he again emphasised that remark. From the working of the 
past nine months (he would not say twelve months, on account of the 
difficulties connected with the removal to Coventry) they had derived a 
irading profit of £127 on their capital of £112,000. Had it not been 
for the recovery of the amount referred to by the Chairman in the lawsuit 
mentioned there would have been no dividend. "еге had been an 
expenditure of £1,821 in connection with dilapidations and the cost 
of removing to Coventry, and he held that this money ought 
never to have been spent at all, and that they ought not to 
have gone to Coventry. As to the sale of 400 shares in the National 
Telephone Company, ће saw from the.accounts that there was plenty of 


money to pay for the Coventry purchase without parting with what he 
regarded as an excellent security. He thought the Company ought to be 
divided into two portions—manufacturing and financial. The manu- . 
facturing portion he would wipe out altogether, as it was an utter failure; 
and as regarded the financial portion, he suggested the formation of a 
small trust company to nurse their investments and to invest what other 
capital they had. 

Col. WEST said he could not quite agree with the last speaker as to 
the propriety of doing away with the manufacturing portion of the 
business after the expense had been incurred of removing to Coventry. 
He thought they must now wait and see whether the change would have 
any beneficial effect on them. The Chairman had called attention to three 
reasons to account for their diminished dividend ; but there was another 
reason which had not been referred to—namely, the expenses for Directors’ 
fees and office management, which he considered enormous. He could 
see no reason for carrying forward as much as £1,393, and it would be 
possible to pay a dividend of 24 per cent. instead of 14 per cent. 

Mr. GOULY acquiesced in these remarks. 

A SHAREHOLDER thought they ought to come to terms with th 
rival companies, so as to get a fair price for what they produced. 

The CHAIRMAN, at the close of the discussion, said no dividend has 
been declared by the Edison Gower-Bell Company since December, 1893, 
for the reason that they have not made any profit, and it was only through 
their winning the lawsuit that they were able to pay us this money. 
With regard to the sale of the National Telephone Company's shares, 
until the Edison Gower-Bell Company paid up the amount we have 
received from them we had not a large sum standing to our credit. 
The balance-sheet is to March last, but we bought the works in 
October, 1895, and we did not then have the money which the 
balance-sheet shows. With respect to the manufacturing part of our 
business, the factory is so busy that we have had to order fresh machinery. 
I did not think it was wise to mention this before, but there is a possibility 
of our doing something in motor cars. It wa: because we were doing во 
badly that we decided to move from London, and that is why our balance- . 
sheet this time is во bad. If it is as unfavourable next year I think you 
will find the Directors only too glad to consider a winding up. As to 
the rival companies you do not suppose that we have not tried to join 
hands with them, but that is a proceeding which would not pay those. 
companies, who are all foreign, and who simply sell their surplus stock 
here. As regards the Directors’ fees, the Articles of Association entitle 
them to £1,500 a year, and we did not think in taking the amount we 
have drawn that we were taking any very large remuneration. 

The motion was carried unanimously. . 

The retiring Director, Sir A. Armstrong, was re-elected, as was also 
the auditor, Mr. J. G. Griffiths, at a remuneration of 50 guineas. 

The proceedings then terminated. 

Dividend warrants will be sent out this week. 


The Directors’ report states that the total receipts for the year amount to 
£6,614. 6s, 6d., including £3,209, Os. 11d. received in respect of the Edison 
Gower-Bell Telephone Company of. Europe (Limited), Belgian lawsuit, 
and £1,750 transferred from revenue suspense account, being dividend 
declared payable on 1st July, 1896, by the Edison Gower-Bell Company. De- 
ducting the usual expenses, amounting to £1,991. 16a. 11d., leaves a balance 
of £4,622. 9s. 7d., against which the Directors have decided io write off 
various items, amounting to £1,821. 163. 6d., and to reserve £1,025 
against loans. Out of the balance of £3,023. 9s. the Directors propose to 
рау а dividend of £1. 10s. per cent., carrying forward £1,395. 5s. 10d. 
Competition in the manufacturing business continues very keen. The 
lease of the factory and offices at Farringdon-road having expired at Christ- 
mas last, the Directors decided upon the purchase of some freehold works 
at Coventry at an advantageous price. There is a considerable area of. 
ground, capable of being built upon iu the event of extension of the manu- 
facturing business, The saving in labour, fuel, rent and taxes promises to 
be favourable, and though the boom in the bicycle trade has somewhat 
interfered with expectations under the firat item, matters are satisfactorily 
settling down. Offices, &c., in London have also been obtained upon 
tatisfactory terms, and the Directors propose that the subsidiary com- 
panies shall be asked to remove t» the same building as soon as convenient. 
The lawsuit in Belgium carried on by the Edison Gower-Bell Telephone 
Company of Europe has had a satisfactory termination as regards certain 
of the infringing companies, and a large sum of money has been paid in 
respect of damages. Further vigorous action has been commenced against 
other infringing companies. The Anglo-Portuguese Telephone Company 
continues to show satisfactory progress. 


India-Rubber, Gutta-Percha and Telegraph Works 
Company (Limited). 


The half-yearly meeting of the above Company was held on Tuesday at the 
Cannon-street Hotel, for the purpose of obtaining the shareholders’ sanction 
to the declaration of an interim dividend of 24 per cent. Mr. Matthew 
Gray, Managing Director, presided. 

. The CHAIRMAN said: Gentlemen, I wish to give you a little explana- 
tion of what we have been doing during the past віх months. The amount 
of business that we have done during that time is probably 10 per cent. 
greater than anything we have hitherto done. Therefore, we have reason 
to be satisfied on that account. But it has been rather of an unprofitable 
nature, because the raw material that we are using has increased in price, 
I daresay, from 10 to 15 percent, and the competition for orders is so 
great that we are not able to get all the profit that we should like, Still 
we have got every reason to be satiefied. Our works are in first-rate order, 
and we can turn out our work satisfactorily. I have no doubt at all, from 
what I can see, that our output will go on increasing. In reference 
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to submarine cable work you may remember that we had & number of 
cables to lay in Cuba. We had very little time to do the work in, but 
we managed to get through with it in time, and we obtained payment. 
Since then we have had an order to lay & cable between Germany and 
England for the German and English Governments. It was a very diffi- 
cult job, in consequence of the shallow water in which we were obliged to 
lay the cable; but we got that done also. Well, that is the bulk of sub- 
marine work that we have done. Since the death of Mr. Henderson and 
Mr. Jarvis we have been rather short of Directors. We have agreed with 
Major Darwin to join the Board. He concluded by moving a resolution. 

Mr. SILVER seconded the motion. 

Mr. GRANT asked whether the Company was involved, or was likely to 
be involved, in any legal dispute with one or more of the cycle companies. 

The CHAIRMAN : Yes; we have been advised that two of the pneu- 
matic tyre companies are entrenching on two of our patents, and we have 
entered a suit against them. It will no doubt take some time before it is 
heard. 

Mr. LAMONT assumed that the dividend now proposed to be paid was 
merely a matter of convenient arrangement. 

The CHAIRMAN : We do not balance in the middle of the year—at 
the end of the first six months. Our stock is so large and multifarious 
that we are obliged to stop our works for three days for the purpose of 
getting the stock properly taken, and this is attended with much loss, 

. Mr. LAMONT asked whether there was any truth in various recent 
rumours to the effect that both loss and profit had been made by the 
Company on rubber in speculations with tyre companies or in connection 
with them. 

The CHAIRMAN : We have neither made nor lost money in speculating 
in rubber. We have been obliged to buy it at a price higher than that at 
which we usually do buy it. The price has risen by about 15 per cent., 
but there has been noundue purchase. 

The resolution was carried. 

The meeting was then made extraordinary for the purpose of passing 
certain resolutions as special resolutions, in effect substituting a number 
of new Articles of Association for existing ones. 

The SOLICITOR to the Company explained the nature cf the proposed 
alterations, particulars of which in the form of a circular were before the 
meeting. 

Mr. W. B. COCHRAN said that he did not see that there was any 
necessity for alteriug the Articles at all, especially as the Solicitor had 
not made it quite clear that there was any advan tage to be gained. 

Mr. GRANT gathered that by reason of the proposed changes the 
reports of the Company in future would contain a list of the securities 
held by the Company. 

The SECRETARY: Mercly a summary of the property and the 
liabilities, not a detailed statement. 

Mr. JOSEPH PRICE said that if they entered too much into deta] 
they might be giving themselves away to their competitors. 

. Mr. COCHRAN asked whether, in view of the importance of the issues 
involved, the Auditor who suggested the proposed changes was present to 
give an explanation of his reasons why. 

The SECRETARY was understood to reply in the negative. 

Mr. LAMONT suggested whether it would not be' better to postpone 
the consideration of the matter till the next meeting: Very few of the 
shareholders knew the Articles of Association, and it waa impossible for 
them to carry in their memories the proposed alterations as they were 
read out by the Solicitor. . The original Articles and the proposed altera- 
tions should be printed side by side, and sent to the shareholders for their 
careful consideration and discussion at the next meeting. 

. A motion to this effect was proposed and seconded. 

The SOLICITOR said that would necessitate another meeting, because 
all the accounts were made up before the date of the ordinary meeting. 

Mr. COCHRAN suggested a special meeting should be called a month 
hence ; and finally, after a good deal of discussion on both sides of the 
table as to the date of the meeting, a motion proposing that the considera- 
tion of the resolutions be postponed till the Plat inst., at the same time 
and place, and that copies of the Articles proposed to be changed should 
be furnished to the shareholders beforehand, was agreed to; aul the 
meeting ended. Е 


Rochester, Chatham and District Electric Lighting 
| Company (Limited). 8 

The annual meeting of the shareholders of this Company was held last 
week at Chatham, the Chairman (Mr. H. Jasper) presiding. The report 
states that the net profit for the past year to December 31, 1895, 
amounted to £224, be. Having to provide for interest on an increasing 
loan, and allow increased discounts, the Directors do not propose to pay 
any dividend, but to carry forward £638. 7s. 11d. Owing to the demand 
for arc lighting it has been deemed advisable to put down an arc light 
plant for 50 lamps. The Directora desire to make arrangements with the 
Chairman for carrying out the terms of the Company's Provisional Order 
for the Brompton District. 

In moving the adoption of the report and accounts the CHAIRMAN 
regretted that they weve not in a position to declare a dividend. That 
showed that, as far as their output was concerned, they had been selling the 
current a little too cheap. The local authorities had compelled them to 
put their cables underground ; they had had unfair competition to contend 
with, and they were hampered in other. ways, consequently they 
were not able to make much progress during the past year. He 
had, however, no fear of the ultimate success of the Company. The 
Chairman then referred to certain negotiations which were in pro 
for the lighting of streets in the Gillingham district for the District 
Council. The necessary capital for putting the wires under ground in the 
New Brompton district had been advanced by the Chairman, As to the 


proposal for extending their system in the district, he had offered to put 
down the necessary plant at an expenditure of £10,000, and when they 
were supplying current he would ask them to allot him 200 £5 sharea 
for him to carry out the scheme ; after the undertaking was in & position 
to pay 6 per cent. net profit he would then divide any surplus profit with 
the parent company. He would also want power to sell to the Gillingham 
Council, and he would receive 75 per cent. of the purchase money, and the 
Company 25 per cent. After a long discussion the report and accounts 
were adopted, and a committee, consisting of the Mayor, Meesrs. Wingent, 
Geo. Church, E. Smith, Massey, and J. S. Benton, was appointed to confer 
with the Directora as to the best means for improving the financial con- 
dition of the Company. 


United River Plate Telephone Company (Limited). 


The report of the Directors for the year ended March 31st last, to be 
presented at the meeting to be held at Winchester House, Old Brcad- 
street, London, on Tuesday next, at 12 o'clock, states that the receipts and 
expenses have been taken at the actual sterling value each month, thua 
obviating the necessity for the item “loes on exchange” which has appeared 
in the accounts in past years. The gross receipts for the year in the River 
Plate were £48,744. 102., against £36,675 for the year before, and the 
working expenses in the River Plate £24,967. 2s. 2d., against £17,555, 
leaving a profit, after deduction of debenture interest and all London 
charges, of £14,504. 13s. 7d., azainat £9,901. 155, to which has to te 
added 24,619. 12s. 4d., brought forward from tho previous year, making a 
total of £19,124. 5e. 114. Out of this sum the Directors propose to 
transfer £5,000 to depreciation and renewal fund, and recommend that a - 
dividend of 4 per cent. (free of income tax) be paid upon tho Ordinavy 
share capital of the Company, and £4,524. 5s. 11d. carried forward. The 
capital outlay was £2,682. 3s. 9d., against £2,661. 16s. last year. The 
Directors further state that there is every prospect that the improvement 
in the business of the Company will continue. The retiring Directora are 
Мевзгв. J. Irving Courtenay and Frederick Green, who, however, offer 
themselves for re-election. 


Electrical Power Storage Company (Limited). 


The annual report of the Directors of this Company, to be presented to 
the shareholders at the general meeting to be held on Thursday next, the 
16th instant, at the О сезг, 4, Great Winchester-street, Loudon, E.C., at 
2.30 p.m., states that the net profit for the year ended May 30th was 
£4,416. 5s. 3d., which, with a balance from last year, makes £4,587. 3s. 54., 
out.of which the Directors recommend the payment of a dividend of 5 per 
cent. on the Ordinary share capital, absorbing £4,243, 33. 10d., leaving 
£343. 19s. 7d. to be carried forward. Provision has been made for the 
maintenanca3 of buildings, plant, tools, &c., at a cost of £2,272 168. 84. 
The quantity of the Company's manufactures sold during the past year 
shows a satisfactory increase. The „ has acquired, after long and 
exhaustive experiment, the patents for the United Kingdom and an 
interest in certain foreign patents covering a new storage cell, in which 
considerable reduction in weight and space is obtained without increase of 
cost. The retiring-Director, Sir Daniel Cooper, Bart., G.C.M.G., and the 
auditors (Messrs. James Meston and Co.) offer themselves for re-election. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


Кола. d 


DEUTSCHE SEE TELEGRAPHEN GESELLSCSAPT.—Thia new Cable Com- 
any has been registered in Germany, with a capital of 3,560,000 marks, 
in shares of 1,000 marks each. The object of the Company is to establish 
cable communication between Germany and Spain, withan ultimate exten- 
sion to the United States. The Company has offices at Cologne and in. 
London at Winchester House, Е.С. Messra. C. W. Guilleaume and 
W. Hibberdine are joint Secretariea of the Company. 
 MORLEY FLETCHER WAVE POWER SYSTEM (LIMITED).—This Com- 
pany was registered on July 4th, with a capital of £20,000, in £10 shares, 
to enter into an agreement with Mr. B. Morley Fletcher for the acquisition 
of certain patent», patent righ*s, licences, and inventions, relating to any 
system for employing or utilising sea or other wave power for the genera- 
tion of electricity, and to carry on the business of an electric light and 
power company in all or any of its branches. The first subscribers, with 
one share each, are: В. Morley Fletcher, civil engineer, W. Tomlinson, 
M.A., W. B. Worsfold, W. Statham, A. Morley Fletcher, B. Willaon, and 
H. E. Montgomery. Mr. B. Morley Fletcher is to be Chairman, Managing 
Director, and Engineer of the Company. 


SOUTH MANCHESTER ELECTRIC SUPPLY COMPANY (LIMITED). —Тһіѕ 
Company was registered on June 30th, with a capital of £5,000, iu £1 

shares, to carry on at Withington, and elsewhere in the neighbourhood of 

Manchester, the business of electric light company in all ita brauches ; to 

construct, lay down, and fix all necessary mains, cables, lines, wirea, accu- 

mulators and works; and to carry on the business of electricians, electrical 

and mechanical engineers, suppliers of electricity and manufacturers of 

electrical apparatus. The first subscribers, with one share each, are: 

J. G. Groves, N. Bradley, E E. Johusop, R. G. Lawson, W. P. James 

Fawcus, F. I. Astbury, and Н Cardwell. 

WHITEHOUSE AND THOMAS (LIMIT2D).—This Company was registered 
on June 27th, with a capital of £3,000, in £1 shares, to acquire and take 
over the business of electrical engineers and metal workers, carried on by 
Messra. Whitehouse and Thomas, at Drummond-road, Hampstead - road, 
London, N.W. ; and te carry on the business of electricians, electrical and: 
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mechanical engineers, suppliers of electricity acd electrical apperatus 
manufacturers. The subscribers include: J. R. Whitehouse, electrical 
engineer ; Е. Thomas, electrical engineer ; and C. E. Lowndes, electrical 
engineer. | | 

COWPER-COLES GALVANISING SYNDICATE (LIMITED).—The annual 
return to February 17th has been filed. The capital of £2,000 is divided 
into 500 “ A ” and 1,500 "B" shares of £1 each. All the shares have been 
taken up, and 500 of each class have been issued as fully paid. The full 
amount hus been called and paid on the remaining 1,000 shares. 

CRUTO INCANDESCENT LAMP AGENCY (LIMITED).—The annual return 
to January has been filed. 132 shares have been taken up out of a capital 
of £5,000 in £1 shares, and 25 have been issued as fully paid. "The full 
amount has been called on the remainder. 


CUTTRISS, WALLIS AbD CO. (LIMITED).—The annual return to 
May 22nd has been filed. 651 shares have been taken up out of a capital 
of £10,000, in £5 sbares, and 300 of these have been issued as fully paid. 
The full amount has been called and paid on the remainder, and 120 shares 
have been cancelled. | 


ELECTRIC LAMP COMPANY (LIMITED).— This Company is to bo struck 
off the register. Е 
CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
5144. per oz. (July 9th). Console (28 per cent.) 1138—1155 for money, 
1151—1138 for account; 24 per cent. 107§—1(83 (July 9th) Stock 
Exchange Settling Days: Consols, Aug. 4th; Stocks and Shares Con- 
tinuation Days, July 15th and 28th; Ticket Days, July 14th and 29th; 
Pay Days, July 15th and 30th ; Mining Share Carry-over Days, July 11th 
and 27th. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended July 5th were £881, 
against £915 in the corresponding week of 1895, a decrease of £34. 

DIRECT SPANISH TELEGRAPH COMPANY (LIMITED).—The estimated 
traffic receipts of this Company for June, 1896, are £1,960. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED). — Тһе iuterest on this Company's Four per Cent. Mort 


gage Debenture Stock for the half-year ending July 3]st will be paid by 


warrant on August ls* next. 'The Four per Cent. Mortgage Debenture 
Stock register will be closed from the 28th to the 5186 inst. inclusive. 

ELECTRIC CONSTRUCTION COMPANY (LIMITED). —The transfer books 
of the First Mortgage Debentures of this Company are closed from the 
8th to the 14th inst, inclusive. | А 

EVERED AND CO. (LIMITED).—Letters of allotment and regret in the 
recent issue of capital in this Company have been posted. | 

GLOBE TELEGRAPH AND TRUST COMPANY (LIMITED). —We understand 
from a contemporary that the Directors of this Company recommend the 
рше of a final dividend of 3s. per share on the Preference shares and 

s. 9d. on the Ordinary, carrying forward about £1,000. 

GREAT NORTHERN TELEGRAPH COMPANY.—The traffic returns of 
this Company in June were £25,600, and the total receipts from January 
Ist to June 30th £139,600, against £129,800 and £149,200 in the 
corresponding months of 1894 and 1895 respectively. 


W. T. HENLEY'S TELEGRAPH WORKS COMPANY (LIMITED).—An 


interim dividend on the Ordinary sharea of this Company for the half-year 
ended June 350th, at the rate of 6 per cent. per annum, free of income tax, 
and cn the Preference shares at the rate. of "7 per cent. per annum, less 
income tax, both payable on September let, has been declared. The 
transfer books will be closed from August 2186 to 28th inclusive. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 5th inst. amounted to £1,286. 'The amount 
for the corresponding week last year was £1,250 ; increase, £36. | 

METROPOLITAN ELECTRIC SUPPLY COMPANY (LIMITED) —This Com- 
pany invite subscriptions for 12,500 Ordinary shares of £10, at a premium 
of £2 per share, payable £1 on application, £2 on allotment, and £3 on 
each of the following dates: —Ootober 31, 1896 ; March 1, 1897; June 30, 
1897, the instalments (exclusive of premium), carrying interest at the rate 
of £4 per cent. per annum from the dates of payment until June JOth next. 
The prospectus states that the Company have upwards of 5,800 customers, 
and that an agreement has recently been concluded with the Marylebone 
Vestry for the public lighting of the northern part of Regent-street, which 
is expected to shortly form an important brauch of the Company's busi- 
ness. The authorised capital of the Company. bas been recentiy increased 
from £5C0,000 to £1,000,000, and the present issue is to be expended upon 
an extension of mains, additions to machinery and plant, and the formation 
of transformer sub-stations, whereby a considerable economy in working is 
estimated. Further issues of capital will be made from time to time to 
keep pace with the development of the Company's business. The subscrip- 
tion list was originally opened on Tuesday and announced to close this day 
(Friday) at 4 p.in., but owing to the number of applications received the 
list was closed earlier than the date fixed. 


NATIONAL TELEPHONE COMPANY (LIMITED). — At the Directors' 


meeting yesterday it was resolved, subject to final audit, to recommend 
to the forthcoming general meeting of shareholders the following divi- 
denda for the half-year ended June 30th :—At the rate of 6 per cent. per 
annum, less income-tax, on the amounts paid up on the First and Second 
Preference shares ; at the rate of 5 per cent, per annum, less income-tax, 
on the amounts paid up on the Third Preference shares ; at the rate of 
5 per cent. per annum, free of income-tax, on the amounts paid up on the 


Ordinary shares, being the eame dividend as was paid in respect to the 
corresponding half-year of 1895, carrying the same amount to reservo— 
viz., £55,000, and about £17,000 forward, as against £3,907 last year. 
The transfer books will be closed from the 17th to 30th inst. inclusive. 
The dividend warrants will be posted on the 30th inst. | | 


RIVER PLATE ELECTRIC LIGHT AND TRACTION COMPANY (LIMITED). 
The River Plate Trust, Loan and Agency Company (Limited) invite, on 
behalf of this Company, applications for £125,000 Five per Cent. First 
Debenture Stock at 974, payable £5 per cent. on application, £20 per 
cent. on allotment, £40 per cent. on September 30th, and £32. 10s. on 
December 31st next, From the abridged prospectus appearing elsewhere 
it will be seen that the authorised share capital of the Company is 
£300,000, divided into 30,000 Six per Cent. Cumulative Preference shares 
and 30,000 Ordinary shares, both of £5 each. The Company, which is the 
succeasor of a pioneer company (the River Plate Electricity Cumpany) 
owns electricity stations in La Plata and Rosario, and another station is 
being erected in Tucuman. The present issue, which forms part of an 
authorised issue of £150,C00, and is repayable at six months’ notice at 
1075, is made for the purpose of providing capital for the erection of an 
electricity station in Buenos Ayres. The lists opened yesterday (Thurs- 
day), and close to-day (Friday) at 4 p.m. Prospectuses can be had of the 
River Plate Truet, Loan and Agency Co, 52, Moorgate-street, Е.С. ; 
Messrs. Snell & Swaffield, 9 and 10, Tokenhouse-yard, E.C.; and of 
Messrs. Ashurst, Morrie, Crisp & Co., 17, Throgmorton-avenue, E.C. 


ROLLER-BEARINGS COMPANY (LIMITED).—In our advertisement 
columns will be found an abridged prospectus of this Company, inviting 
subscriptions to an issue of 50,000 Six per Cent. Cumulative Preference 
shares and 50,000 Ordinary shares of £1 each, payable 5s. on application, 
5e. оп allotment, 5s. one month after allotment, and the balance at an 
interval of not less than two months. The authorised capital of the 
Company is £150,000, divided equally into Preference and Ordinary 
shares. Of the present issue £20,000 is reserved for working capital. 
The Company is formed to purchase all rights and title to a roller-bearings 
invention patented by Messre. Purdon, Walters and Woodcock, and any 
further improvemente thereto, and for developing and working the same, 
Patent rights have already been secured for Great Britain, America, 
Germary, Austria-Hungary, France, Belgium, Italy, Russia, Canada, New 
South Wales, the Argentine Republic, Brazil, and Uruguay ; and negotia- 
tions are in progress to dispose of these patent rights for France, 
Belgium, and South America. It is claimed for the bearings 
manufactured under these patents that they are especially adapted 
for electric motors and dynamos, railway carriages and waggons, 
vehicles, shafting, stationary engines, &c. The object of the inven- 
tion is to economise the cost of traction, whether in fuel, electric 
current, or horseflesh, as friction due to sliding or rubbing action 
is greatly reduced, and considerable economy is eftected in oil and other 
lubricants, The Liverpool Overhead Company have one of their trains 
fitted with these bearings for trial purposes, and the Corporation of Black- 
pool have for more than two years had electric cara fitted and running, the 
consulting engineer to the Corporation certifying that over 50 per cent. of 
energy is saved by the use of these bearings. Further cars on this line 
have recently been fitted. The Lancaster Carriage and Waggon Company 
has for some time past tested the value of these bearings on the shaft of a 
heavy dynamo and the countershaft of a circular saw, no oil or other 
lubricant having been used for 18 months, except for the purpose of pre- 
venting rust. The patentees claim that, owing to the remarkably small 
effort necessary to start vehicles fitted with these bearings, they are pecu- 
liarly adapted to electric traction and for railway, tramway and general 
vehicular traffic. The complete prospectus gives full information regarding 
the invention, and copies of these can be obtained from the National Bank 
of Scotland, 37, Nicholas-lane, E C.; Меввга, Ashurst, Morris, Crisp and 
Co., 37, Throgmorton-avenue, solicitors to the Company; or from Messrs. 
Marshall and Marshall, 3 and 4, Lincoln’s Inn-fields, solicitors for the 
vendors ; and also from the secretary, Mr. T. W. How, 1, Delahay-street, 
Westminster. TO a 

ST. JAMES'S AND PALL MALL ELECTRIC LIGHT COMPANY (LIMITED). 
—An interim dividend on the Preference shares at the rate of 7 per 
cent. per annum, and on the Ordinary shares at the rate of 5 per cent. 
per annum for the half-year ended June 30th, has been declared. Тһе 
sale of electricity, for: the quarter ended June 24th, representing the 
supply at 6d. per unit, amounted to £10,657, against (at the same rate 
per unit) £8,598 for the corresponding period of 1895. 


STOCK EXCHANGE NOTICES.—Tuesday, the 14th iust., has been ap. 
pointed a special settling day in the further issue of 12,000 Ordinary 
shares (Nos. 20,501 to 32,500) of the Chelsea Electricity Supply Company 
(Limited) The Stock Exchange Committee have ordered the further 
issue of 10,000 Cumulative Six per Cent. Preference shares (Nos. 10,001 to 
20,000) of the County of London and Brush Provincial Electric Lighting 
Company (Limited), and £50,000 Four per Cent. Debenture Stock of the 
St. James and Pall Mall Electric Lighting Company (Limited), to be 
quoted in tbe Official List. | 

SUBMARINE CABLES TRUST.— Notice ia given that on and after the 
15th inst. the sum of £1, balance of the coupon due April 15, 1896, will 
be paid by Messrs, Glyn, Mills and Co., 67, Lombard-street, E.C. Coupons 
should be left four clear days for examination. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED). —This 
Company's traffic receipts for the week ended July $га, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,855. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LUMITED). —The 
estimated traffic receipts of this Company for the half-month ended 
June 30th are £2,382, against £1,868 in the corresponding period of 1895. 
The February receipts (estimated at £5,579) realised £5,445. 
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: LAST P Price RATE PER BUSINESS DONR 
хара ма DIVI- NAME. WEEK’s PRIOE, | Wedn CENT. DIVIDEND DUF. DURING WEFK 
OUNT.| SHARE. | DEND. JULY 1 July 8 YIELDED. ENDING JULY 4. 
TELECRAPHS. ё s.d. | Highest | Lowest 
£1,012,880 Stock 12/0 | e "Preferred erican „„ „„ „ „„ " b" » „% „% % „„ „ 48 59 49 5 | Б 2 0 Jan., Apr., July, Oct. 49 | >.. 
993, Stock 24/0 """""""-^ „ ""o^ 4% „%—7˙Ʒ— ^9 eet 9 =а M, NS 921 935 924 9?) 5 6 11 "n 11 93 | 92 
993, Stock 6 Do. е шз ll. ni cic cu cccecgeccqenescvcdssenss 9 94 9 9} n ds — s. 
£173,400 100 4 *African Direct Teleg. 47 Deb. (Reg. & Bearer). .xd| 100 104 104 816811 January and July - - 
£250,000 £10 K^ Amazon Telegraph (fally pad) ..... e eoa e 9 10 9 10 У 98 > 
130,000 £10 3/0 Brazilian коша feta ks 48453959, еза дын cane ха 15 153 15 15 410 4 | Mar., June, Oct., Dec. 165^, 151, 
£75,000 | 2100 OW p Ja Cent. Bonds (2nd Series, 1900) ..xd| 111 115 111 115 4 611 | June ‘and December - - 
10,000,000| $100 7% Commercial Cable Capital Stock ......—-...... ха! 160 170 160 170 4 2 4 |Jan., Apr.,July, Oct. da 5 
16, 10 8 Cuba Submarine ............ eéoupRovudevese 124 134 12} 13} 518 6 | February and August T 4 
6,000 10 10 Do. Preference 10 à) „ 19 205 19 20 417 7 en = 
19,931 5 Direct Spanish (fully paid) 3 4 1 x 5 0 0 | April and Ostober .. £0} a 
6,000 5 10 Do. Preference 10 po: бай e debe bes, 10 10} 10 10 & t 8 M s Hs А 
£30,000 | Stock | 44 Do. 44% Debentures of £50 each. .. Х|] 106% 100% 1007 10) 427 FA 22 y 
60,710 20 2 Direct United States Cable, 1877 ........ mesos.. 9} 10 91 10 4 8 0` Jan., Apr., July, Oct. 107 10 
400,000 10 2 Eastern Pee %%% „„ „„ „„ „% „ „„ КҮКҮК КЛ 17 17 17 171 8 14 4 n n 17 171, 
70,000 10 6 Do. 6 per Cent. Preteren do 181 18} 18} 19 3 3 2 18 Ve 
&i 297 837| Stock 4 Do. 4 рег Cent. Mort. Debenture Stock oats 131 134 181 131 91910 | Мау апа N ovember 1324 13! 
£102,1 100 b * Do. 5 per Cent. Debentures, 1899............ 106 109 106 109 413 6 | February & August - os 
250,000 10 0 Eastern Extension . eos өй o di её оо 174 18 17 17 4 0 0 | Jan., Apr., July, Oct. 18 17§ 
Stock 4 Ho. : per Cent. Debenture Stock 132 185 132 135 3 0 0 | Fe ebruary '& August 131 a 
£54,100 100 5 е 4 с. (Austin. Gov. Sub.)Debs. 1900 ..xd| 101 104 101 104 416 2 | January and July 103 P 
£80, 100 5 "Hastorn and S. African 5 p. Cent. Mor. Dab.,1900xd| 101 104 101 104 416 2 102} * 
2300, 100 4 * Do. 47 Mortgage Debentures, 1909 (regd.)-| 108 109 106 109 8 13 11 February & August — ‚ә 
£200,000 £25 4 € AM 4% Mauritius Sub. Debs. (regd.)...... .. ШУ 1142 111% 114% $10 8 | May November 113 еи 
180,227 10 2/6 | Globe Telegraph and Trust. 100 11 10 ll 4 110 | Jan., Apr., July, Oct. 10 108 
180,042 10 6% Do 6 per Cent. Preference „665 6 2 17 174 17 17} 877 17ү, ll’, 
150,000 10 5/0 | Great Northern ese] 93h 911 23 24 4 3 4 |Jan., April, andJuly | .. ке 
arene = М, T i 5 per Cent. Debentures, 1883 issuo....- 101 107 104 107 415 0 March & September T - 
; / ndo-Iuropean . 5525222 66 „„ „ „654 52 55 52 3 and November 51 5? 
198 t 63 London Platino Brazillan eee bees eee > 42 M : мз a vd p as — 
E ; ә per Cent Debentures .. 11) 1.3 111 11 2 | March & Se tember - 
£100,000 | £100 4%  |*Paciflc European Tel.4% Guar. Debs. A Red" 1942x1 106 109 105 10 d 1 5 26 x 92 26 
11,889 8 4/0 Reuter's piscine és vua B &À ax de 64 73 64 7h 5 8 1 | April and October 2 ы 
,981 |8100 Cert.) £2 *3ubmarine Cables Trust 6 per ЖИЙ; ааа 186 141 136 141 & ;& 1l | v ч * * 
15,609 10 6/0 West African Telegraph . eqvésd queam xd 7 8 7 8 є January and J uly .. - ó 
£238,300. 100 5% |" Do. 5 per Cent. Debentures (red.) Le dat osa -| 103 105 103 106 41511 | March & September T ¥ 
80,000 10 2/0. | West Coast of America ................. b op td dm A 1 2 1 ej January and July .. 1} $: 
£150,000 100 8% Do. 8 per Cont. Dabentures, 1902 ........xd 93 103 98 193 715 4 | June and December 102 D 
88,821 10 0/6 West India and Panna 1 n 14 i = v. e — 
34,563 10 6 Do. 6 per Cent 186 Preference ..... енене. 114 11} 11 114 5 2 2 | May and November 112, өз 
4,669 10 6 Do, 6per Cent. 2nd Preference .... Т 93 104 9 10} 514 8 , 8 J = 
£30,000 100 5 Do. брег Cent. Debentures, 1917 (red. у xd 107 110 107 110 4 1011 June and December - die 
64,248 15 5/3 Western and Brazilian.. - 8i 9} 8} 9 417 7 | May and November - 4 
83,129 ] 3/9 Do. Б per Cent. Cumulative Preferred .. 6} 74 61 1 5 3 8 * * Д 
4165,00 107 H * ^ Do. Sper Genk. Devs: oris AP e . 05 1031 Е n TM 7 ы 
; ; рег Сеп ebs., Series i ае | February & A t fei 
206,400 | 100 | 6% |* Do. 6% Mort. Debs., Series “ B" 1010. 1 re ue A dj ARM „ x E 
$1,177,000 | $1,000 7% Western Union 7% 186 Mort. (Building) ae? 110 115 110 115 6 210 | May and November .. * 
4104,00 4100 Do. ò per Cent. Sterling Bonds (red.) 102 105 12 105 5 16 6 | March & September 5 M 
Li apes Wa ; " " А 
44,000 5 2 Chili Telephone (fully paldvvdvv .. 8 8 dé - - áj 
224,850 10/0 Ma. Consolidated Telephone Const. & Manufacturing.. vs Р P хы May and November = HC 
171,504 £l 1/0 | Oriental Telephone and Electric (fully paid) H ; NOU. arr 12 po 
484,597 Б 3 aon. A ds AA wed caen oe prd CURAE eh Ka 78 74 7 74 з 9 10 | June and December 74 7H 
15,000 10 6 Do. 6 per Cent. Cumulative 1st Pref. ...... 17 19 17 19 8 3 2 н " * án 
15,000 10 6 Do. 6% Cumulative 2nd Pref. (fully pon; 16 174 184 174 8 8 7 " " Y dá 
119,231 5 2/6 Do. 5% Non-Cumulative 3rd Pref. .... 6 7 6} 7 3 11 5 = 612 ГА 
1,100,000 | Stock 8347 |" Do.  Debenture Stock, 3}% (red.) ....-.... .xd| 105 108 105 108 8 410 | January and July .. 107 105 
68, 5 3/0 United River Plate . ; 3h 4 3} 4} a3 ЕЕ " 3 & 
4116,733 | Stock 6% Do. брег Cent. Debenture Stock (red. Жез к 9) 104 101 106 411 4 " e * 5 
ELECTRICITY SUPPLY COMPANIES. 
40,000 £10 10/0 5 London Electric Lighting (fully paid) .... 144 15} 14 15 8 4 6 - 151 es 
10,000 10 6/0 6% Cumulative Pref. (fully pad). 164 17 16 17 8-9 F | - 1 4 
£10,000 Stock 5% Do. 6% Debenture Stock (red.) ....... „ЖЫ ДЕЈ 185 183 187 218 с | June and December 1354 131 
19,900 £5 2 "Bleotrioity Suppl 00, Tor BDAIB.. 2 urera ees > T ка - ex 
,000 £5 80 Charing Cross & Strand Electricity Supply Corp. . 8} 8} 8i 8} E ке se we 
£57,400 | £100 5% Do. брег Cent. Debentures, 1900 ............ а “ Ls - ее * РЕ 
22,475 £8 КА County of London & Brush Prov. . (fully ра). 81 9 8} Hi EM а бе ae 
£10,000 £10 3/0 Do, "Pref. (fully pild). Licasacanqus As 6» es 13} 134 134 13 L TE - 13,7, +: 
8,322 £5 * House-to-House Electric ..... da - Р - -— - 
15,000 £5 * Kensington & Knightsbridge El. Light fully paid) “an ~ Se | a 24 sud 
10,000 £5 6% Do. 1st Pref. Cumulative (fully paid)...... — е" 25 January and July .. ale on 
,000 £5 > Liverpool Electric Supply (fully paid. А — we | - ә = 
111,000 5 24 London Electric Supply.. so А 1 14 KS - m еъ 
49,900 £10 5/0 e r oh Supply (fully pald) .. "e^ 13] 11] 13 14 217 2 EE 14 13} 
&l o9 tock 44% |" Do. 49% Debs. .......................... xl| 119 121 119 124 314 5 | June and December * — 
6,452 £10 4, Notting 11 ү оо рар . (i 10 10 10} | * х * 
* Р Rand Electric ..... Pes enis E wk readies tern 2 1$ 1} prem d 1j prem : * ef — 
19,930 £5 5/3 St. James and Pall Mail E llt 11} 11 12} z 111 11H 
,000 £6 7 Do. 7 per Cent. Preference.. oT 9} 101 at 10 6 8 * 10 ex 
59,900 5 4/6 Westminster Electric Supply (tally paid) . TER 10} 103 10 10 3 5 1 ЕР А 10 108. 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 8 1/6 Bcush Electrical Engineering ............... war 1 1 14 18 5 8 8 - 1% . 
90,000 2 6% Do. 6 per Cent. Pref. Non-Cumulative ...... 1 là 11 6 17 2 = ee .. 
£125,000 | Stock | 412 Do. 44 par Cent. Debentures... 12 115 ui 1:5 819 8 | March & September eis T 
28,180 b 3/0 | Crompton aud Co., 7 per Cent. Cumulative Prof.. 9 2 2h A | January and July ра E- 
8y, 201 5 1/6 Edison and Swan United (‘' А” Swan) (£3 paid) . 1} 14 9 710 6 | February & August T ġo 
£1 „000 Stock 412 Do. 44% Mortgage Debenture Stock J Xt 103 106 103 106 4 411 January and July .. 104 - 
& 2.000 £5 i Electric and General Invest. Ordinary (£1 paid) ~ * | =. es - 
110,000 2 » Blectric Oonsiruotión ; 1.2.2276 25 эз реле moo 1 14 1} 14 У - ly, m 
12,845 2 РД, Do. 7 per Cent. Cumulative Pref. .......... 2 3 24 4 13 4 | September ........ - — 
91,195 2 10/0 Elmore's Patent Copper Depositing ......0...... 3 Ё 1 ia "i * .. 
20,000 Б де Fowler-Waring Cables (fully paid) ............. T 4$ F 4 - m 
50,000 10 15/0 India Rubber, Gutta Percha, &c., Works ...... ЗР 2L 23 21 23 4 611 | February & August 21l 211 
220,000 100 А * ро. 4 per Cent. Debentures caine Ara бэ Kien de 105 108 105 103 5 14 1 | March & September "A T 
15,995 £10 as International Okonite Ordinary.................. * is E Ve = - 
16,000 £10 «а Do. 8 per Cent. Preference.................. = ЕЗ А December and June = T" 
20,000 £5 S Manchester Edison-Swan ' A" (21 10;. paid) E H ay А * 
37,350 12 24 Telegraph Construction and Maintenance ........ 88 4t 88 41 4 710 | March and July. 40] 39} 
& 150,000 100 БЕ  |* Dó. Брег Conk, Bonds ..... oso onim xd| 102 106 102 105 415 3 | January and July . M - 
87,514 £5 vd Wo house and Rawson Ordinary (£3 15s. paid).. . T" T = - 
41,098 £5 e Do. Preference (foU Daun) rr KAS RN А A Us * — T 
£190,000 10 10,0 | W. Г. Healey's Telegraph Works Ordinary...... 2s 17 18 17 18 4 811 | March & September 18 174 
430,0 10 7/0 Do. 7 per Cent. Preference ................ 17 18 17 18 817 9 T T ^ T 
£50,000 Stock 44% Do. 4} Mortgaze Debentare Stock. 109 114 109 114 4 0 0 | February & Auzust - os 
RAILWAYS ano TRAMWAYS. 
£630,000 | Stock 13% | Cit; and South London Railway Con. Ordy. . 43 45 43 45 215 7 | January and July 44} 43 
1,660 10 5% Do. 57 Perpetual Preference 14} 164 14} 15} 3 6 5 м o ә. $ 
£10,171 | Stock 4% Do. 4% Perpetual Debenture . 135 187 135  18/ 218 5 | May aud November ы * 
87,510 £10 34% | Liverpool Overhead Railway ->a _.. * 1333 145. 13} 14 8 = — — 
iu, 00 0 4 Do. ALPIN =н , ] 174 17 17 17 2 16 10 d t y SN 
115. 00 Stock 47 рэ. ühlt biam am ды imus EC 112} 114 112 uil 8 910 | January and July we - 


* In calculating the yield on this security, allowance has been made for accrued interest but not for rodemption, 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


K 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 

Small Space, | 3 
Small Cest, : 
High Efficiency, 
Perfect 
Governing. 


000000000000000 


For Prices and Particulars apply to 


BRUSH В 
ENGINEERING CO. 


LIMITED, x 8 | | pr у - — ' S, x. — i | 
A oe 7» = m CA & , Tar косм "Au 
49, Queen Victoria Street. E. 3 
‘LONDON, Е.С. M РЕКОВ s 


PORTABLE & STATIONARY BATTERIES. 


COLOGNE ACCUMULATOR WORKS, 


KALK, near COLOGNE. 
DURABILITY AND EFFICIENCY. 


Many thousand cells in daily use in Central Stations, Private . and Traction Work. 


Full Particulars and Price Lists from the SOLE AGENTS: 


GONZE & SIMON, 52, Queen Victoria Street, LONDON, E.C. 
BRITISH ELECTRIC TRACTION (PIONEER) Co., 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G. C.M.G., C.B. 

This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 
the requirements of each locality. 

Address communications to E. GARCKE, Managing Director 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY 


GUARANTEES FIDELITY. 
Bend for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &c. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURANCE. 


Head Office : 49, CHANCERY LANE, LONDON, W.C. 


SPECIALISTS IN 


VENTILATING 


ғи Manutacturer of | ка By Electrical or any other Motive Power. 
1} ELECTRICAL AND PHYSICAL! 199711] VENTILATING 
/ INSTRUMENTS, s А BLAGKMAN COMPANY LTD. 
E 44, HATTON GARDEN, LONDON. | 87^ 63, Fore Street, LONDON, E.O., & Branches 


CATALOGUES YREE. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. | 
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IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN ! SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to Spain, i Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 

. to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
. Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „ A ge E MH 

Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BROAO STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANCHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, келесо, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, чаш a A Santa Maura, Tinos, Andros, Zea, and 
ali the Greek Islands 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


cc 
In “care should tak ош заа! oe VL A Н! A ST ERN, 22 these words оова улен э. реши by 


* Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 
37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, -E. C. By Order, GEORGE DRAPER, Secretary. 
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TELNPHONB No. 15,077 TELEGRAMS: ‘INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY | 


(ESTABLISHED 1860), 


Eteotrioal Auotioncers, Valuers, 


AND ARBITRATOR. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


THE EASTERN TELEGRAPH COMPANY (Limited). 


NOTICE is Hereby Given, that the FORTY-EIGHTH HALF-YEARLY ORDINARY 
GENERAL MBRTING of the Eastern Telegraph Company (Limited), will be HELD 
on THURSDAY, the 28rd of July, 1896, at One o'clock in the afternoon, at 
"WINCHESTER HOUSE, 50, Old Broad.street, London, when the Directors’ Report 
and Accounts for the half year ended 81st March, 1896, will be presented, a Dividend 
and Bonus declared, and the ordinary business of the Company transacted. 

Notice is also given that the REGISTER of TRANS will be CLOSED from 
the 16th to the 28rd July, both days Inclusive. 


y order of the poart, 
GEORGE DRAPER, Secretary. 


London, 14th July, 1896. 


FPELEGRAPH CONSTRUCTION AND MAINTENANCE 

: COMPANY (Limited). 

NOTICE is Hereby Given that the TRANSFER BOOKS of this Company will be 

CLOSED from the 13th inst. to the 21st inst., both days inclusive, preparatory to the 

ent of an ad interim Dividend of 12s. per share to all Shareholders on the 
ег on the 18th instant. | 

©. By Order, 
E. DICKENS, Secretary. 

88, Old Broad-street, E.C., July 10, 1896. 


COUNT? OF LONDON AND BRUSH PROVINCIAL 
ELECTRIC LIGHTING COMPANY (Limited). 


NOTICE is Hereby Given that the TRANSFER BOOKS of the Company will 
be CLOSED from July 14th to July 21st, both days inclusive, for the purpose 
of preparing the Warrants in payment of the interim dividend on the first and 
‘second issues of Preference Shares for the half-year to June 30, 1896. 

By order of the Board, 
H. B. RENWICK, Secretary. 
te-court, Moorgate-place, 


Registered Offices : Moo 
uly 13, 1896. 


London, E.C., 


(n AND GUILDS OF LONDON INSTITUTE 


SESSION 1896-97. 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute's Colleges. commence in October, and cover a period of two to 
&hree years. The MATRICULATION EXAMINATI 

College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition-road, S. W.), a College for Higher Technical Instruction for Students not 
under 16 years of age > preparing to become Civil, Mechanical or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. 

THE MATRICULATION EXAMINATION will be held on September 21st to 24th, 
end the new Session will commence on October 1st. 

Professors :—O. Henrici, LL.D., F.R.S. (Mathematics); W. C. Unwin, F.R.8. 
M. I. C. E. (Civil and Mechanical ngineering) ; W. E. Ayrton, F.R.S. (Physics an 
Rlectrical Engineering); Н. E. Armstrong, Ph.D., F.B.8. (Chemistry). 

OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
88 City- road, 53 The DAY DEPARTMENT provides Courses of 
termediate Instruction for Students not under 14 years of age, preparing to 


enter Mechanical or Electrical Engineering and Chemical Industries. 
ENTRANCE EXAMINATION be held on September 22nd, and the new 


— en ann Н 80. F. R. S trical R. Meld 
Sus (cher :—8. Y ошраоп, Sc., F. R. S. (Electrical Engineering); TE 
| Р | : JOHN WATNEY, Hon. Secretary 
City and Guilds of London Institute | 
Gresham College, -street, Е.С. 
OWENS COLLEGE, VICTORIA UNIVERSITY, 
' MANCHESTER. 


| PHYSICS DEPARTMENT. А | 

COMPLETE INSTRUCTION is given to Students preparing for the Electrical 
Profession. The Dynamo House is fully equipped with Direct and Alternate-Current 
Dynamos, Motors, Transformers, &c. Special courses of lectures are delivered, 
including one on Dynamo Design. 


Full particulars of the courses of instruction qualifying for the degrees of the 


Victoria University will be forwarded on application. 
The SESSION commenoes on Tuesday, OCTOBER 6th. | 
8. CHAFFERS, Registrar. 


UNIVERSITY COLLEGE OF NORTH WALES, 
ed BANGO 
ELECTRICAL EN GIN EERING. 


Professor ANDREW GRAY, LL.D., F.R.S., will begin in October next a systematic 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 


CITY. : | 

The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved modern Measur- 
ing Instruments for all branches of Electrical Engineering. 

boratory fees at the rate of £1. 1s. per term for six hours per week. 

\ сонро нов fee for all College Lectures for the Session, £10. 

Applications for Calendar,}Prospectus, and general information to be made to 

. | eon or gw Oe Ё. LLOYD, M.A., Secretary and Registrar. 


ON of the Central Technical 


2 Gold Medals. 


c YU 


ray STANLEY {< 5 
DRAWING and SURVEYING INSTRUMENTS 


Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 


—— PRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '‘ Turnstile London." Telephone, 65188. 


: MARRIAGE. 

HUNT—CHAPMAN.— On the 11th inst., at 8t. Barnabas, Addison-road, Kensington, 
London, by the Vicar, the Rev. d. R. Thornton, M.A., Albert Henry, second 
son of W. Hunt, Esq., 7, Kensington-crescent, to Agnes, eldest daughter of Mr. 
James Chapman, 1, Portland-road, Holland Park, W. | ў 


APPOINTMENTS VACANT. 
BO ROUGH OF PLYMOUTH. 


The PLYMOUTH CORPORATION invites APPLICATIONS for the post of 
DRAUGHTSMAN and A8SISTANT to the Borough Electrical Engineer. 

Applicants must be over 25 years of age, and must have had training in mechanical 
and electrical engineering, and be competent draughtsmen. . Preference will be 
given to those who have had previous experience in a responsible position in a high- 
tension electricity works. 

The duties will be to assist the Borough Electrical Engineer in the preparation of 
the designs and plans for the Corporation Electricity Works, to supervise the laying 
of mairs, &c., and to act generally 4s Chief Assistant during the construction an 
future working of the station. 

The person appointed will be required to devote his whole time to the service of 
the Corporation. 

, £150 per annum, rising by annual increments of £10 t^ £200. 

Applications, accompanied by copies ої not more than three recent testimonials 
and endorsed Assistant Electrical Engineer," must be delivered to the undersigned 
not later than Thursday, the 30th inst. 

Canvassing by or on behalf of any irc eed n operate as a disqualification. 


( J. H. ELLIS, Town Clerk. 
Municipal Buildings, Plymouth, July 13th, 1596. 


(APE TOWN & SUBURBAN ELECTRIC LIGHTING 
COMPANY (Limited) ` | — : 

APPLICATIONS are INVITED from qualified Engineers for the office of ELEC- 
TRICAL ENGINEER, to manage the Electric Lighting of the above Company, and 
to carry out any new constructive work which may be required. Commencing 
salary, £300. First-Class passage paid to Colony. 

Applications, stating age, qualification, and experience, with copies only of testi- 
moniales, to reach the undersigned (from whom all further particulars may be 
obtained) not later than 31st, July, 1896. | | 

DAVIS & SOPER, London Agents 


| 54, St. Mary-axe, B.C. 


INSTITUTE, CLERKENWELL, 
LONDON, E.C. | 


NORTHAMPTON 


The GOVERNING BODY invite applications for the following APPOINTMENTS : 

HEAD of the DEPARTMENT ofj MECHANICAL ENGINEERING and METAL 
TRADES. Salary, £250 per annum. = | 

HEAD of the ARTISTIC CRAFTS DEPARTMENT. Salary, £250 per annum. 
- CHIEF ASSISTANT in the DEPARTMENT of APPLIED PHYSICS (including 
ELECTRICAL ENGINEERING) Salary, £180 per annum. Д 

All the above appointments will date from ist October, 1896, but the successful 
candidates will be required in the meantime to advise the Principal with respect to 
equipment and organisation. PA ' | 

Applications for any of the appointments are'to be sent in to the Principal not 
later than 10 a.m. on TUESDAY, 28th July, 1896. ; 

The Conditions of Appointment and For of Application may be obtained by 
written application, addressed to the undersigned at the Northampton Institute, 
Bt. John-street-road, Clerkenwell, London, E.C. 

R. MULLINEUX WALMSLEY, D.Sc., Principal. 


SITUATIONS VACANT AND WANTED. 


(TRAVELLER for London and District, with connection in 


Electrical Goods generally; permanent if suitable.. Salary and commission. — 
Address, 2949, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


RACTICAL EVENINGS ; running engine, dynamos, &c. 


Mondays, Wednesdays," Fridays.— ELECTRICAL ENGINEER, 51, Sinclair-road, 
West Kensington. 


DOULTON:«CO., 


PLUMBAGO (RUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 

Gold, Silver, &c. 


Й 
_ 
: т 


Depots: 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 1 
ST. HELENS, LAN CS., and PARIS. . 


LAMEBE TE) LONDON, S.E. 
C 
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WANTED, QUOTATIONS for LAYING DOWN 
ELECTRIC LIGHTING PLANT.—ASHWORTH, KIRK AND Co., Limited, 
London-road, Nottingham. 


WANTED, and FOR SALE. 
LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices үт? by Derby and Co., 44, Clerkenwell- road, London, E.C. N.B.— 


Platinum sol 
(nom.) CROSSLEY GAS 


ANTED, a 3 or 4 HP. 
all must be in good condition. 
' Electrician Office, Salisbury-court, 


ENGINE, and 32 E. P. S. CELLS, 15 L уре; 
State particulars and lowest price.— “ү, F. 


Fleet-street, Е.С. 
OR SALE. —25 E.P.S. CELLS, 11 Plates (654); SHUNT 
DYNAMOS, 10 amperes 60 volts; AMMETERS aud VOLTMETERS. No 
reasouable o offer refused.—50, Uxbridge- road, Shepherd's Bush, W. 


A "AOCUMÜLATOR CHARGING.—C. Н. CATHCART 
and CO., having plant specially adapted for this purpose, Charge Cells of all 

romptly, thoroughly and cheaply. Terms on application. Accumulators on 

r temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salis bury- 
(Telephone No. 65,266.) 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the bést men now at liberty. 
Address, CHAS. RICHARDSON and CO., Engineers’ Bureau. 342, Strand, 
London, W.C 


ARTNERSHIPS.—ELECTRICAL ENGINEERS апа 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 

Clients with Capital; and GEN TLEMEN Seeking Yovesianants can obtain personally 

(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
— Address, CHAS. RICHARDSON and CO., 34°, Strand, London, W.C. 


BRITISH ELECTRIC TRACTION (PIONEER) 00, 


LIMITED. 
1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. G., С.В. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in the 


United Kingdom and elsewhere, on the most approved methods and according to 


the requirements of each locality. 
Address communications to 


TO EMPLOYERS, COMPANY DIRECTORS, &с, 


THE LAW GUARANTEE & TRUST SOCIETY 


GUARANTEES FIDELITY. 
Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &c. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY IN SURAN CE. 


Lead Office: 49, CHANCERY LANE, LONDON, W.C. 


Hire mk 
square, Fleet-street, E.C. 


E. GARCKE, Managing Director 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
CATALOGUES FREE. 


THE INDIAN = ) EASTERN ERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any stibject which: may be of interest to the profession. 

RATE OF SUBSCRIPTION (payable in advance, including.a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage). 

INDIAN RATE, Yearly ... Rs. 20 ENCLISH RATE, Yearly .. 40s. 
Published at 137, Canning St CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, S.W. 


Telephone No. 9. 


PHCENIX FIRE OFFICE, 
19, LOMBARD potiti. LONDON. 


AND 
57, CHARING CROSS, 


ESTABLISHED 1782. 


f 


LOWEST CURRENT RATES. 


LIBERAL & PROMPT SETTLEMENTS, 


ASSURED FREE OF ALL LIABILITY. 


ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. 


W. C. MACDONALD 
F. B. MACDONALD, 


WV. TREACHER & CO. 


C. 
(Late F. C. ALLSOP & CO.), 
165, Queen Victoria Street, London, E.C. 


Manufacturing Electricians. 
ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRADE. 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


.As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
'to upwards of 100,000 persons. 


, l Joint Secretaries: 


Sensitive. 
Portable. | 
Dead Beat. 


UNAFFECTED BY VIBRATION. 
46 10 0. £5 0 0. £4 0 О. 


d. PITKIN, 56, nod tion St.,cLERKEN 


Lion St, CLERKENWELL, E.G. 


8 NEWTON ELECTRICAL ENGINEERING WORKS, Taunton, England. 


SOLE MAKERS OF 


“TAUNTON ” 


» DYNAMOS+ MOTORS 


Telegrams: “ ARC” TAUNTON. 


d. П, Т? 


Engineer and Electrician, 


INVENTORS’ MODELLER & SCIENTIFIC APPARATUS MANUFACTURER, 
48, SKINNER LANE (Works: Cross Stamford Street and 


Telephone Street) LEEDS. 
| Telegraphic and Cable Address: MOTOR, LEEDS.” 
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JOHN 


TURNER 


AND SONS, 


Manufact urers of 


DYNAMOS- Mi 


COUPLED PLANTS, SWITOH BOARDS, 


And ап Accessories for 


ELECTRIC LIGHTING AND TRANSMISSION. OF POWER, 


DENTON, near MANCHESTER. 
| AMERICAN WORKS, DANBURY, CONN., U.S.A. 


LONDON: 72, FINSBURY PAVEMENT, Е.С. —СНАЅ, F. QUICKE, M LE. B., Representative, 


c2 
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This List will he added te frem time fe time. 


SPECIAL OFFER. 
“ The Electrician ” Printing and Publishing Company, Limited, stock an immense апады of the best Technical 
Books (both elementary and advanced), some of which from time to time become slightly soiled, or there are 
other reasons (chiefly storage requirements) which necessitate their clearance. The Company have the 
following, which they desire to clear at the prices below, post free; abroad add 10 per cent. for postage. 


A special discount of 5 per cent, on orders exceeding £2 in value, and of 10 per cent. on orders of £5 and 
upwards. This offer is made subject to the Books in the List remaining unsold. Remittance must accompany order, unless 


an account 1s open. 
Published @ Offered @ 


The Alternate-Current Transformer, in Theory and Practice. Vol. IJ. First Edition в. d. g. d. 
(A few copies ed 76... 5 6 
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n Arc Works, Chelmsford, 
= Head Office: MANSION HOUSE BUILDINGS, LONDON. 


It has come to our knowledge that reports are being 
circulated to the effect that our Arc: Lamps are made 
for us abroad. We take this opportunity of stating that 
such is not, and never has been, the case, and. that 


P) They are MADE ONLY at CHELMSFORD, ENGLAND. 


Our Latest Pattern Arc Lamp has proved a very 
Great Success during the past season and the sales 
have been quite beyond our expectations. Encouraged 
by this we are now introducing still further Improvements, 
both in Design and Manufacture of these Lamps, being 
Crompton: Pochin fully determined that they shall maintain their reputation 

as the Best Arc Lamps on the Market. 
Lamp. Full Particulars on Application. 
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LONDON AGENCY: C. F. QUICHE, та, Finsbury Pawement, E. C. Required. 
PLANTE TYPE, 
From the ELECTRICAL STANDARDIZING INSTITUTION, From Messrs. F. H. ROYCE & CO., Ltd,, 
LONDON. TWO MANCHESTER. 

„The Cells we use for standardising purposes were ' We have very great pleasure in testi- 
supplied to us by yourselves in September, 1892, and RECENT fying to the excellence of your Accumu- 
have been in constant use ever since. lators. We have, during the last few 

“ the normal maximum output was stated to be 250 years, purchased a very considerable 
amperes per cell, that is, nearly 18 amperes per positive TESTIMON | ALS number of you as you know, and have 
plate nine inches square, but we sometimes discharge „ always considered m, as we do now, 
them for short periods at three times this rate, so that the t in the market owing to the 
each positive plate gives 54 amperes ; indeed, they are very great mechanical strength and 

Dm occasionally celibeiately short-circuited. Up to the . Jarge surface of the plates. 
— = present time no repairs have been needed, and they Price Lists and If it would be of service to you a£ 
B, == — continue to do their work satisfactorily. Trade Terms any time, we have no doubt we could 

“ Y ou agreed to supply us with Cells which could be get many of our customers using these 

practically short-circuited without undue deterioration, on Application. Accumulators to give equally strong tes- 


and this we consider you have done." timony as to their excellent features." 


PRITCHETTS & COLD, 31, Soho Sq., LONDON, W. 
15 Plate 560 Amp.-hour Cell in Glass Box Brftain and Dolan foe Messrs. VENNER & SILLAR, 10, Delahay Street, WESTMINSTER. 
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EINGINEIEES, OCOLOHIES TEE. 


London Office: 78 (late 139, QUEEN VICTORIA STREET, ЕС. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


wem: Steady Running Engines for Electric Lighting. 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


. 
A TELEGRAPHIC ADDRESS: 


PHOTOS, &c. "PAXMAN  COLOHESTER." 


POSET FREE. 


— 


Horizontal High Pressure Co Vo Compound 
40 to 1,000 H. P. cylinder. 8 to 25 h.p. ; compound, 8 to 30 h.p. nominal, | Engine. 12 to 1,000 H.P. 
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Wira the death of Sir Joss Penner, following so soon after 


dhat of Sir James ANpERsoN and Mr. Cyrus FIELD, the three 
foremost pioneers of long-distance submarine telegraphy have 
passed away, leaving Lord Кегуч to represent the scientific 
side of that signal achievement. 
wonderful history of the nineteenth century is to be com- 
memorated, as it deserves to be, by a national memorial, now 
is emphatically the time; and we cannot doubt that the 


Press, the commercial world, the shareholders in the various 


«able companies, and indeed the community, will adequately 
support a fitting memorial of an enterprise which has benefited 
the world at large, and redounds to the credit of the English 


Wr print in another column an article from the pen 
of Dr. Ourver орек. It is mainly devoted to а delight- 
fully lucid exposition of the meaning and bearing of a 
marvellous piece of mathematical prediction due to Her wnHorrz, 
and dating back to the early part of 1898. Taking for basis 
the electromagnetic theory of light, the great German physicist 
worked out the properties of electromagnetic waves of various 
lengths, with the result that, three years and more ago, before 
even the peculiar properties of LENARD rays, the immediate 
forerunners of RóNTGEN rays, were. known, HELMHOLTz 
‘accurately described, as regards reflection and refraction, the 
behaviour of the numerous varieties of X-rays now known. 


Tue second law of thermodynamics acts as an efficient 
policeman in certain branches of physical speculation. CLERK 
Maxwet has shown us the one and only way in which that 
policeman may be bribed, but even this cän only be success- 
fully done by (sorting) demonic agency. Prof. FrrzGxzar», 
in a valuable letter which we publish. this week, has put the 
vigilant officer of the law upon the track of Prof. Аувтом 
and his negative resistance. ‘‘ What do you mean by your 
negative resistance?” demands the policeman. “ Does it 
transform heat into electric energy without a temperature 
gradient? If во it breaks the law. And if not, wherein does 
it differ from an adjuvant Tuomson effect?“ But the out and 
out believer in negative resistance, we apprehend, will find no 
difficulty in answering these questions. Indeed, the answer ig 
supplied him by the earlier part of Prof. FrrzGrRkarp's letter. 
No violation of the law is contemplated. Who shall say what 
temperature gradients occur within and about the arc? And, 


If this great event in the 


with these in view, as Prof. FrrzGzRAL D remarks, it seems 
almost impossible but that the very negative resistance Pref. 
Smvanus Тномрзом so objects to should exist in some part of 
the arc.” The question arises, however, whether the time 
has not arrived when the term electrical resistance should be 


more accurately defined, so as either to cover or to exclude 


effects arising from a temperature gradient. The British 
Association might tackle the problem next September. 


Ix а short series of articles commencing this week Mr. G. J. 
Buncn gives to the world the main results of ten years of hard 
work upon most unpromising material. Since its invention 
by LrePMANN more than twenty years ago, the capillary elec- 
trometer has been sadly neglected. Physicists have practically 
made no use of it at all, and physiologists have not made as 
much use of it as they might have done. Mr. Burcu describes 
minutely how to make a capillary electrometer ; it is, as he 
enthusiastically points out, the cheapest form of elec- 
trometer that can be made. . . essentially the instrument 
for those who have to think twice before spending a shilling.” 
He then discusses the law of the capillary electrometer, gives 


full directions for producing photographic records, and describes 


his ingenious method of analysing them and expressing the 
excursions of the meniscus in volts, concluding with a brief 
account of some exceedingly interesting applications of. his 
apparatus. An instrument capable of recording changes in 
the quality of a tone, and capable of extraordinarily rapid 


response to minute variations of potential difference, is one 
‘that has distinct qualities of its own, which should render 


it valuable alike to the physiological and to the physical 
investigator. 


Ат this time of day the announcement of the discovery of 
а new source of energy loss in dynamo armatures is naturally 
met with a certain degree of respectful scepticism. It is, 
however, an announcement of this kind that M. Отто T. 
ВіАтну, of Budapest, apparently makes elsewhere in our 
issue of to-day. He runs а machine on open circuit at 
normal speed and giving the standard electromotive force ; 
and he finds the loss due to friction, fan-action, eddy 
currents and hysteresis equals L,. On loading the machine 


until a current, I, is passing through the armature, he finds 


that the total loss L. instead of equalling L,-- T R is equal to 
L,-cI'R,c being a constant having any value from about 


1:8 to about 2:6. We do not know that this result, 


when so stated, is either very startling or very new. 


— — ——— 
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Assuming, as a matter of course, that the effect of 
temperature in increasing the copper losses has been 
allowed for, as well as the alteration in the open- 
circuit core-losses which arises where there is a current 
in the armature coils, it still seems possible that the implied 
mystery is capable of a simple explanation, Nothing is said 
about the position of the brushes. If commutation takes place 
under such conditions that the coils are short-circuited for an 
appreciable time, then there will be a loss which is certainly 
greater as the load increases, and the armature will act as 
though the resistance rose with the load. Again, if eddy 
currents are inducible, either in the armature core or the 
armature coils by the mutual induction of the currents in 
the coils short-circuited under the brushes, there must be 
losses that will increase with the load. In short, we are in a 
state of animated suspense" pending the advent of further 
particulars. 


An American electrical contemporary states that in a test 
of a Cornish boiler fired with petroleum “ 46lb. of water 
were evaporated per pound of oil consumed," and that 
another test, made on a 100-m.». marine boiler, showed an 
evaporation of ‘‘41lb. of water per pound of oil." We have 
heard many preposterous claims advanced for oil fuel, but 
never before anything so absurd as this. The feat in either 
of these cases would be miraculous—to get over 40lb. of 
steam by burning llb. of oil. The pity is that engineers can 
be: found to credit, and editors to print, such utterly mis- 
leading reports. No branch of engineering, probably, is so 
frequently undertaken by incompetent persons as boiler 
testing, a fact which accounts for the ridiculously high effici- 
encies often claimed. It only requires that the boiler be 
nearly empty at the beginning, and nearly full at the end 
of the trial, that it prime badly, and that the trial be 
sufficiently short, for a miraculous evaporative efficiency to 
be obtained. Oil fuel is not requisite, old newspapers (prefer- 
ably technical) or dustbin refuse will give equally phenomenal 
results. Ав to the evaporative power of petroleum, its 
theoretically highest possible value does not exceed 80lb., 
even when the lightest and most refined oil is used. Ordi- 
nary petroleum has a theoretical evaporative power Het 
generally exceeding 271b. EE 


— 


Nor without considerable justification are the often- 
expressed fears of purists that the Anglo-Saxon tongue will 
one day be buried beneath an accumulation of barbaric terms 
© communicated from abroad." But this much may, at any 
rate, be said for our own importations; uncouth as they are 
they usually bear some resemblance to English. We are 
afraid the same cannot be said for the terms imported from 
abroad into France. Two extremely interesting electro- 
physiological communieations have recently been made to the 
Académie des Sciences}(Comptes Rendus, Vol. CXXIII., No. 1) 
by that veteran investigator M. d'ARSONVAL, and in one of 
them are to be found some remarks about une résistance 
dépourvue de self." Now, {resistance with self induction we 
know, and resistance without self-induction we know; but what 
is this? Resistance “deprived of self must surely be that 
perfect conductor we[have all been waiting for; although it 


would appear to have emanated from the Theosophical or some: 
such Society, instead of from the Royal Institution absolute- 
zero room, as was expected. 


— . )u—ů—̈— . —.—ÄUñE' - 


Honorary Degree. Harvard University has conferred the 
honorary degree of LL.D. upon Prof. Alexander Graham Bell. 


Honour for Lord Kelvin.— The Queen has conferred the 
Knight Grand Cross of the Royal Victorian Order on Lord 
Kelvin. : 


Personal—W are pleased to learn that Mr. Léon Husson, 
the Eastern Extension Company's representative at Haiphong, 
Tonkin, has been appointed by the French Government a 
Chevalier de la Légion d'Honneur. 


The Giffard Prize of the Socióté des Ingenienrs Civils.— 
This prize, of the value of 3,000fr., together with the Giffard 
gold medal, has been awarded to M. Louis Goichot, of Mont- 
ceau-les-Mines, for his essay on The Electrical Distributio 
of Power in Mines." | 


The Willans Patent.—Yesterday the Judicial Committee of 
the Privy Council fixed the 29th inst. for hearing the petition - 
which Messrs. Willans and Robinson have presented for the 
prolongation of their patent, No. 4,901 of 1892, for improve- 
ments in high-speed engines. | 
The Fastnet Lighthouse.—In reply to Sir J. Leng, it was 
stated in the House of Commons last week, that the amount 
already spent in telegraphically connecting the Fastnet Light- 
house with the mainland was about £2,600, and the estimate 
for further expenditure was £850. 

The University College of North Wales, Bangor.— Prof. 
Andrew Gray will begin in October next a systematio oourse of 
instruction in electrica! measurements and practical eleotricity. 
The physical laboratory at the oollege is fully equipped for 
instruction in all branches of electrical engineering work. 


Oable Interruptions and Repairs :— 


Date of Interruption. Date of Repair, 
Puerto Plata—Martinique...... Dec. 19,1 T — 
Monte Alegre— Santarem....... May 5, 1896 .. — 
Cadia— Teneriffe .. June 6, 1896 July 16, 1896. 
Para—Maranham mn July 9, 1896 July 16, 1896. 


Lourenco Marques Durban .. July 13, 1896 


Owens Oollege, Victoria University, Manchester. — The 
complete instruction given at this college to students preparing 
for the electrical profession includes a special course of lectures 
on dynamo design. The dynamo house is now fully equipped 
with both direct and alternate-current machines. The Winter 
Session commences on October 6th. 8 


Nomenclature.—It has been suggested that ne plus ultra 
light" would be a more appropriate term than “ultra- ultra 
violet light" -for the waves of less:than atomic dimensions 
referred to this week by Dr. Lodge. ` When we get down to 
waves of such a diminutive size that atoms are to them as 
forest trees are to sound waves, we havo some reason for 
thinking there is nothing more beyond. 


Eastern Telegraph Oompany.—At the meeting of the Board 
of Directors on Tuesday, the Most Hon. the Marquis of T'weed- 
dale, who has been Vice-Chairman since 1874, was elected 
Chairman, in the place of the late Sir John Pender.. Mr. J. 
Denison Pender was appointed Vice-Chairman, in addition to 
his position as Managing Director, and Mr. Charles William 
Earle was appointed to a seat on the Board. 


Patent Amendment.—Notice is given that J. S. Gisborne, 
of Belitha Villas, Barnsbury, N., bas applied for leave to amend 
the specification of the letters patent No. 8,210 of 1895, for 
* A method of and means for increasing the directive force 
of magnetic needles.” Particulars of the proposed amend- 
ments were set forth in the Illustrated Official Journal 
(Patents) issued on July lst. 

The State and the Telegraphs.—In reply to Mr. Henniker 
Heaton, Mr. Hanbury stated in the House of Commons on 
Tuesday night that the total telegraph deficit to March 31, 
1895, was £5,847,110. Зв. 6d. The proportion chargeable to 
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telegraph account of the expenditure to the same date on 
sites and buildings amounted to £1,241,774. 
of acquiring sites and erecting buildings had been defrayed 
out of the sums voted for the purpose by Parliament from year 
to year. dE | 

An Historical Patent.—To morrow, the 18th inst., the full 
period of 14 years will terminate for patent No. 3,419, of 
1882, which was granted to Sebastian Ziani de Ferranti and 
Alfred Thompson, for IMPROVEMENTS IN DYNAMOo-ELECTRIC 
MACHINES oR ELECTRIC GENERATORS.” This patent was granted 
for, among other things, an “improved double zigzag method 
of winding the field magnets of dynamo-electric machines ; also 
for a zigzag method of winding the armature.” This patent 
has been void for some time. 

The Oharges and Electric Figures on the Surface of a 
Crookes Tube. In a recent communication to the Academia dei 
Linoei, Prof. E. Villari describes some experiments carried out 
by him with Crookes tubes, Не blew a mixture of sulphur and 
minium on to the glass of a tube at work. Generally there was 
а patch of minium ooinciding with the fluorescent spot, the 
sulphur spreading uniformly over the rest of the tube. If the 
cathode rays were stopped by a sheet of platinum there was no 
red patch. The glass is thus negatively electrified just where 
the cathode rays impinge upon іё, and is positively electrified 
everywhere else. | 

Central London Railway.—The work of construction in 


connection with this line has now actively commenced. The. 


houses on the sites of the Marble Arch and Chancery Lane 
stations are being demolished, and the greater part of the open 
space in front of the Royal Exchange is being boarded in 
preparatory to the excavation of subsoil lying between the 
Mansion House, the Bank and the Royal Exchange, where the 
great central station is to be made. It is expected that the six 


and a-half miles of boring which is necessary will be accom- 


plished by December 1, 1897, and that two and a-half years 
from now will witness the opening of the line. 


Physiological Investigations.—In a recent communication 
to the Académie des Sciences, MM. H. Beauregard and E. 
Dupuy described some experiments carried out by them Ор 
the Electric Variation caused in the Acoustic Nerve by 
Sound.” These investigators find that whenever a sound falls 
upon the tympanum, an electric current traverses the acoustic 
nerve and is proportional to the pitch of the note, though 
they have.not as yet established the connection between the 


current and the volume of the sound. They point out that 


this discovery places in the hands of physiological investigators 
what they consider to be а very certain method of determining 
the limits of audibility in different animals. 


A Submarine Torpedo Boat.—On Monday evening last an 
exhibition was made of a model submarine torpedo boat, 
some 6ft. or 7ft. long, at the St. George’s Swimming Bath, 
Buckingham Palace-road. The model represents a vessel of 
some 90ft. in length, and proportionate depth and beam, 
divided into several water-tight compartments, and provided 
with an under-keel equal in weight to the water which might 
be let in by shot or otherwise. The propelling power of this 
craft is electricity, which, it is stated, is supplied from storage 
cells specially designed for the purpose by Mr. Edward 
Manville. The air supply has been the special subject of 
investigation by Mr. Purcell, whd has devised a reliable means 
for making good the loss of oxygen. On Monday night the 
model was worked from a dynamo. The details have been 
carefully worked out, and the main ideas are dne to Mr. C. 
Seymour Allan. 

King's College.—On Thursday, last week, at King’s College, 
- Strand, Lord Cranborne distributed the prizes gained during 
the past year by the students. The following are amongst the 
winners of some of the chief scholarships and prizes :— 
Engineering scholarship given by the Clothworkers' Company, 
C. L. Cartwright; the scholarships of the Clothworkers’ 
Company for natural science, F. C. Mott and C. H. Gompertz ; 
the Sambrooke engineering scholarship, T. R. Renfree. The 
proceedings were opened by the Rev. Dr. Wace, the Principal, 
who stated that the ceremony of that evening was something 
in the nature of a new departure, as it had previously been the 


‘The whole cost. 


custom to distribute the prizes in the various departments on 
different occasions, but those departments had now become so 
numerous that a combined distribution had been decided upon. 
At the close of the distribution Lord Cranborne gave a short 
address. The distribution was followed by a conversazione, 
which was very largely attended, the guests being received by 
the Principal and members of thestaff. The various laboratories, 
museums, and studios of the college were thrown open, and 
demonstrations were given by members of the staff during the 
evening. | 

A Detector of Electromagnetic Waves.—In a recent com- 
munication to the Royal Society, intituled “A Magnetic 
Detector of Electrical Waves and some of its Applications," 
Mr. E. Rutherford investigates the effeot of Leyden jar dis- 
charges on the magnetisation of steel needles, and shows that 
the demagnetisation of strongly magnetised steel needles offers 
a simple and convenient means for detecting and comparing 
currents of great rapidity of alternation. The partial demag- 
netisation of fine steel wires, over which is wound a small 
solenoid, was found to be ‘a very sensitive means of detecting 
electrical waves at long distances from the vibrator. Quite a 


marked effect was found at a distance of over half a mile from 


the vibrator. Detectors made of very fine steel wire may be 
used to investigate waves along wires and free vibrating 
circuits of short wave-length. Fine wire detectors are of the 
same order of sensitiveness as the bolometer for showing elec- 
trical oscillations in a conductor. This detector also has the 
property of distinguishing between the first and second half 
oscillations of a discharge, and may be used for determining 
the damping of electrical vibrations and the resistances of the 
discharge circuit. 

The Kelvin Jubilee.— The reply of the students of Moscow 
to the invitation of the students of Glasgow University to take 
part in the Kelvin Jubilee has not, says an evening paper, 
received the attention from the Press that it deserved, especially 
as the Russian youths requested their Glasgow would-be hosts 
“to do our letter as much as possible notorious.” The com- 
munication is very quaint. Неге, for instance, ів а passage 
which shows the conditions under which learning is acquired in 
Moscow :—“ It [the ‘common administration’) raises against 
us the less civilised classes of the population as against men 
evil-minded and rioters, іб surrounds us by spies, unseldom 
concealed under our ‘academic dress,’ sometimes even it sends 
in our middle provocators. We are even subjected to searches, 
the most active from us undergo administrative shastisements— 
they lose their liberty and sometimes for some years are send 
out from the cities having a university, what for many attracts 
the impossibility of ending their education and following the 
chosen career. Many intelligent and energetic men are perished 
by this police regime with all his discretion. . . You see 
now, it is for us quite impossible to send any delegates; every 
person, sended by us, would undergo a too hard punishment. 
We salute nevertheless your professor, whose scientific merits 
are known to all the world, and we express our profound regret 
that we have no possibility of taking a more active part in the 
life of the Western intelligency, sympathy of which and the 
greatest possible connexion with which cannot but be to us 
very desirable.” The letter, which had been sent under cover 
to Berlin, and there registered before being posted, is signed 
by the Moscow Federative Council of the 45 United 
Zemljachestva of Moscow.” 

Products of the Electric Arc.—In a recent communication 
to the Académie des Sciences (Comptes Rendus, Vol. CXXIII., 
No. 1, p. 13) M. Henri Moissan states that pure tungsten can 
be obtained direct from the electric furnace by heating a mix- 
ture of tuvgstic acid and sugar carbon in the proportion of 
800 grammes of acid to 80 grammes of carbon, and heating 
for 10 minutes with a current of 900 amperes at 50 volts. 
Tungsten prepared by means of the electric furnace can be 
obtained absolutely free from carbon, and when it is in the 
porous state it is capable of being welded to itself by hammering 
long before it reaches the point of fusion. It can easily be 
filed, and when free from earbon does not scratch glass. Pure 
tungsten also “cements” with ease, and when it has absorbed 
a certain amount of carbon it can scratch the ruby. The 
density of pure tungsten is 18°7, and it does not influence the 
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| magnetic needle. Heated ín the electrio furnace with silicium 


and boron, tungsten gives metallic compounds having a 
crystalline appearance and of great hardness. At a tempera- 
ture of 1,200°C. carbonic acid is reduced by tungsten with a 
formation of blue oxide, but without any deposit of carbon. In 


the presence of excess of carbon, tungsten furnishes a definite 


carbide, CTu,. This carbide is of iron-grey colour and very 
hard, and can scratch corundum. Its density at 18°C. is 16:06, 
and it gives rise to almost the same reactions as the metal 
itself, although it is more easily attacked by acids than the 
latter. This carbide ignites spontaneously in fluorine, and 
‚ burns in oxygen at about 500°C., producing tungstic acid and 
carbonio acid, and in the liquid state it absorbs carbon, which 
„it gives up again, on cooling, in the graphitic form. The 
fusing point of pure tungsten is higher than that of chromium 
‘or molybdenum. M. Moissan has further found that platinum, 
rhodium, palladium and iridium easily dissolve carbon at tbe 
temperature of the electric furnace and then give it up on 
solidifying, in the graphitic form. These metals do not com- 
bine with carbon and form carbides. 

The City and Guilds of London Institute.—4A brief history 
of this Institute has recently been compiled and published. 
It details how, exactly 20 years ago, a meeting of representatives 
of Livery Companies was held at the Mansion House, when the 
following resolution was adopted :—That it is desirable that 
the attention of the Livery Companies be directed to the 
promotion of Education not only in the Metropolis but 
throughout the country, and especially to technical education, 
with the view of educating young artizans and others in the 
scientific and artistic branches of their trades. Early in 1877 
a Provisional Committee was formed to consider how best to 
apply the funds which some of the City Companies were willing 
to contribute towards the improvement of the technical know- 
ledge of those engaged in the manufactures of the country. It 
‘was subsequently decided to establish a central technical 
college, technological examinations, and to encourage the 
establishment of local schools for workmen. From this have 
sprung the Central Technical College in Exhibition-road, the 
Finsbury Technical College, the South London Technical Art 
School, the Leather Trades’ School in the Bethnal Green-road, 
and a system of technological examinations, to which in 1895 
nearly 25,000 students submitted. The total amount sub- 
scribed by the Companies during the past 18 years is in 
round figures 4480, 000. The net cost to the Companies of 
‘their various technical education undertakings amounted last 
year to £21,838. The Finsbury Technical College started in 
the present building in 1883 ; there are now some 200 day and 
some 900 evening students; it costs £9,551 annually, and 
receives from students and similar sources £3,225. The Central 
Technical College was opened by the Prince of Wales in 1884, 
and the first complete course of instruction commenced in 
-January, 1885 ; its day students now number some 200, and its 
evening and occasional students more than 500; the annual 
outlay amounts to £11,683, and its receipts, from sources other 
than the City Companies, amount to £4,993. 


The Rotary Converters at the Pittsburg Reduction Com- 
рапу'в Niagara Works.—The work that is being done by the 
Pittsburg Reduction Company at Niagara Falls is, says our 
Niagara Falls correspondent, attracting as much attention as 
anything in the electrical field here. Their fine new building 
on the lands of the Niagara Falls Hydraulic Power and Manu- 
facturing Company, at the edge of the high bank, has been 
enclosed and will be ready for occupation and operation before 
many weeks. In addition to this it is announced that they 
will erect another large building. Should they decide to do 
this their facilities at the Falls will be very materially increased. 
The General Electric Company are now erecting the new rotary 
converters. These converters are the largest machines of this 
kind which have been built. They will be five in number, 
each designed to deliver 600 kilowatts in direct current at a 
voltage of 160. These machines have 16 poles and are operated 
at a speed of 185 revolutions per minute. Their commutators 
are of very large size, 3,750 amperes being delivered from each 
with carbon brushes. The General Electric Company have 
adopted a novel method of construction in these machines, by 
which the commutator is very effectively kept cool by ventilation. 


Through the commutator spider air is drawn, and, after 
passing over an extended surface inside the commutator, 
ib passes out between the laminations of the armature and 
around the leads from the windings to the commutator. With 
each of the machines two 300 kilowatt transformers are used. . 
The rotary converters are operated in pairs, each pair supply- 
ing one of the Pittsburg Reduction Company's circuits. So 
far two of these pairs, also one spare machine, have been put 

in, and there is still room for another pair. When the full 
equipment has been laid down, the capacity of the electrical 

plant will be 4,500 H. P., not counting in this the spare 750 н.р. 

unit, In the electrical plant of the Pittsburg Reduction 

Company, the transformers are built on iron floor plates over 

a trench having brick retaining walls. In this trench a forced 

atmosphere is maintained by a sniall blower, and the air from 

the trench passes upward through the transformers, and in its 

passage carries otf the heat generated in them. All the oon- 

ductors used, except the heavy current “bus” bars, are placed 
below the floor, many being in the trench below the trans- 

formers. i | 


Municipal Electric Lighting and Depreciation Funds.—At 
the fortnightly meeting of the Finance Committee of the Hull 
Corporation last Friday, the question of the estimates for the 
electric light extension was again raised by Alderman Massey. 
The Chairman of the Finance Committee suggested that the 
Electric Lighting Committee should again consider the matter, 
and report to the next meeting of the Finance Committee. He 
had asked with regard to the depreciation, and he was informed 
that it was looked upon as part of the working expenses. 
Mr. Skinner (Chairman of the Electric Light Committee) said 
that they had charged the cost of repairs to the revenue 
account. Alderman Seaton said he felt convinced that with 
the basis he had to work on, the Borough Treasurer had made 
a very fair and proper report. He did not think the Finance 
Committee should challenge what the Electric Lighting Cóm- 
mittee had agreed upon. Alderman Rayment thought it was 
a fair argument to say the estimate did not show anything on 
account of depreciation. The estimate also did not include 
anything for rating. It was true that the Committee did not 
at present pay anything for rating, but there was no doubt it 
would be heavily assessed in the future; therefore the financial 
statement from the Electric Lighting Committee was scarcely 
perfect. The Borough Treasurer asked Alderman Massey 
whether, in addition to the sinking fund, he thought there 
should be a depreciation fund, seeing that the Committee was 
bound to maintain the plant in good working order. Alderman 
Massey: “Certainly. You borrow money which you have to 
repay, aud you try to get out of your position by saying the 
sinking fund is to cover depreciation. It is all rubbish and 
nonsense.” Alderman Hall: * That means 8 per cent.” Alder- 
man Massey: “I don’t care what it means.” The Borough 
Treasurer said that a trading company had a depreciation 
account because the capital was found by shareholders, and 
there was no sinking fund to repay them. Не did not know 
of any Act of Parliament which required the Corporation to 
set aside a sinking fund and a reserve fund. Alderman Massey 
said that, in addition to Acts of Parliament, they were governed 
by common sense. After some further discussion Mr. Skinner 
promised to discuss the matter with the Borough Treasurer.— 
The same point was raised on Monday at Edinburgh where the 
Electric Lighting Committee, under a recommitted report as to 
establishing a depreciation fund, reported adherence to their 
former recommendation that a renewal fund should be 
instituted. Sir James Russell said that the Council would be 
in an unsafe position in regard to certain parts of the electric 
light undertaking, if it did not go in for the proposed fund. 


Mr. Auldjo Jamieson argued that the Committee had stepped 


entirely beyond its functions. The business of the Committee, 
he held, was to make and sell electricity ; the business of the 
Council was to administer the undertaking after the electric 
light had been manufactured and sold. He moved that the 
whole matter should be remitted jointly to the Treasurer’s and 
Electric Light Committees. He asked the Council to make 
the statutory provision for contingencies by establishing a 
reserve fund, but he did not want to do that ina hurry. The 
House was counted out. 
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ELECTROMAGNETIC THEORY.—LXXXVIII.* 


BY OLIVER HEAVISIDE, 
{Continued from page 282.) 
[The following is supplementary to 5 849.] 


83494. When formule become somewhat intricate, there is a 
natural tendency to treat them mathematically only, so that the 
avoidance of error rests upon the mechanical accuracy of work- 
ang, which ean only be effectively confirmed by repetition and 
by the harmony of results obtained in varied ways. Under 
&hese circumstances it is satisfactory to be able to utilise some 
simple physical property of wide generality to test the formule. 
Such a property can be applied to the preceding formule with 
advantage. | | 

When a simple coil, whose time-constant is L/R, has a cur- 
rent in it, say C, at time t=0, and is left to itself on short 
circuit without impressed force, the current subsides in such a 
way that C = Ce- RL is its value at time t. It is the elemen- 
tary case of the destruction of momentum by a resisting force 
varying as the velocity. Any number of coils of different 
R and L, but with the same time-constant, will behave in the 
same way when on short circuit separately, and without mutual 
influence. The same is true when they are all connected in 
series to make a closed circuit. If the initial current is C, in 
the same sense in all, then the current in all subsides as if 
they were short-circuited. There is no difference of potential 
generated between any of the terminals. There is, it is true, 
usually some difference of potential between parts of any one 
соп; but thatis a residual effect, arising from the inductance 
not being quite the same for every turn of wire. This residual 
effect does not occur in the application to be made. Anyway, 
the terminals are at the same potential. They may therefore 
be joined together through any unenergised arrangement of 
coils and condensers (without introducing mutual influence 
across the air), and the current in the original circuit will 
behave in the same way as before described. Every coil 
wastes its energy against its own resistance independently of 
the rest. (It is also possible for the external combination to 
be energised in special ways without interference, but we do 
not want that at present.) | 

The above being a purely magnetic property there is a 
similar one concerning electric displacement. A leaky con- 
denser (or а condenser with a shunt), if initially charged to 
potential V,, and then left to itself, discharges itself so that 
V = Ү,є-ЕК* is the potential at time t. Here S/K is the time- 
constant of subsidence, the ratio of the permittance of the 
condenser to its conductance. The same is true of any 
number of condensers separately : if they have the same time- 
constant, the discharges will be alike. They may be put in 
parallel without any alteration if their potentials are the same, 
and no difference will be made by joining the various positive 
terminals together through any (usually unenergised) elec- 
trical arrangements, and also the negative terminals. Every 
condenser will still discharge itself through its own conduct- 
ance, and waste its energy therein. 

The two properties may be co-existent in one combination 

in many ways. The particular way we want now is this. 
First, have a long series of coils of any resistances, but all with 
the same time-constant L/R. Then put their junctions to 
earth through condensers of any permittances, but all with the 
same time-constant S/K. The result is a generalised telegraph 
circuit, in which the resistance, inductance, permittance, and 
leakance are collected in lumps, во to speak. But the actual 
distribution may be continuous, if we like, and is, in any 
case, quite arbitrary, subject to the constancy of the magnetic 
and electric time-constants. 
_ Two rows of similar coils may be employed. Then the 
condensers are to be joined across from one row to the other. 
But this somewhat complicates the description. One series 
is enough. 

By the preceding, it follows that if the initial state is 
V=V,, constant, and C,=0, where V, is the voltage of the 
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condensers, and C, the current in the conductor consisting of 
the series of coils, then the state at time ? later is simply 
V -—V,-EU8, and C=0. The waste of energy is in the 
leakage conductance, and is quite local. There is no develop- 
ment of magnetic force. The true current (in Maxwell's 
sense) is the sum of the conduction and displacement current, 
and this is zero for every condenser, little or big. 

The circuit may be infinitely long. But if it be only of 
finite length, we must take саге that the terminal arrango- 
ments obey the same law. Hither the ends must be insulated, 
making C=, or we may put the ends to earth through 
condensers having the same time-constant S/K, and have 
them initially charged to the same voltage vo.: 

Similarly, if the initial state is C= Co, a constant current, 
and V,=0, the state at time t will be C= Coe R/L, and V=0. 
The energy starts magnetic and remains magnetic. The waste 
of energy is in the conductor of the circuit, and is quite local. 
In order to complete the analogy as regards true current 
in а physical manner, that is, by making а possible case of 
electromagnetic wave propagation in a conducting medium, 
we require to introduce the idea of magnetic conductance to 
replace the real electric resistance of the circuit, as explained 
in Chapter IV. In default of that, the analogy is partly only 
a mathematical one. Leaving out the completion of the 
analogy physically, it is to be further noted that if the circuit 
is not infinitely long, the terminal arrangements must be 
suitably chosen. We require either a dead earth at the ends, 
making V = 0, or else terminal coils possessing the same time- 
constant L/R, and initially charged with the same current as 
the rest of the circuit. 

It follows further, that if in the first case, where the initial 
energy is wholly electric, the initial state be not one of con- 
stant Vo, there must still usually be a term involving the time 
factor e K/s in the resulting potential, unless the mean value 
of the initial potential should be exactly zero. Also, in the 
second case, concerning magnetic energy only initially, there 
must be a term involving e R/ in the resulting current when 
C, is not constant to begin with, unless its mean value should 
also be zero. How to reckon the mean values will appear 
presently. Moreover, the determinantal equation must con- 
tain the isolated factor Y or К + Sp in one case, and Z or 
R + Lp in the other, when the above conditions are complied 
with. | 

§ 349 в. The Bessel results previously given come under 
the last Section, because they involve constancy of the electric 
and magnetic time-constants in spite of the variation of the 
resistance, &c., per unit length of circuit. We may therefore 
test the results, and exhibit the solitary terms concerned. If 
the source is x at y, that is, a charge Q initially at y, we 
may write the operational solution for the potential which 
results thus, ~ 

| V= , (118) 
and the values of р which make $^!» infinite are the constants 
p in the time factor *. If v is the partial solution for any p, 
then 


(119) 


7 


„= Qu, 
ф 


where ф' means dó/dp. Now, if we know that Y = О gives an 
isolated root of =, we can write = Y0, where 0 does not 
vanish with Y. Then | 


b = Ү'0+0Ү = Ү'0,= 800, (120) 
if 0, is the value of 0 when Y=0. бо | | 
| _ Q вив 1 
v YN (121) 


is the partial solution. The denominator 50, is evidently the 
permittance concerned. | | 

The full operational solution in this case is (61), § 842, 
in terms of J and G functions, but it is easier to evaluate 0, 
in terms of J,, and J ,. So use the equivalent form (59), 
8 842, or 


y = 272% (InP) (1—01), (122) 
1 (ay)™ (р с) sin mz 
J ' „ Аз 
where p= eiO) A = 7 9; (128) 
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and c is got by turning А to / and A’ to — B' in p; B' also con- 
taining / instead of A and Z, instead of Zp. | 

It does not look as if Y =O were involved in (122). But 
then it has to be remembered that J., has the factor *. So, 
put J., P,, and balance the powers of s in the numerator 
against those in the denominator of (122), on the under- 
standing that 

Yo = Zo = m (K + Sp), Y, =m (K + Sp), (124) 
where m, and m, are positive constants, so that there are 
terminal condensers with the proper time-constant. We 
shall then obtain, not the factor Z shown in (122), but Z/s*; 
that is, — Y-!, as required, making Y —O give a root of the 
determinantal equation. Remember that 2*Y and z-"Z are 
the leakance, and the resistance operators of the circuit per 
unit length. 

The evaluation of 6, is now easy, because Y = O makes s = 0, 
and reduces the J functions to their first terms, or the P 
functions to constants free from s. The result is that (121) 


becomes 
Qe-Kts 
[n+l — \n+1\? (125) 
+1 ) 


showing that the mean value of the potential—that is, the 
charge divided by the total permittance of the circuit, in- 
cluding the terminal condensers—subsides in the proper way. 

In case of terminal insulation, mo- O, or m,=0, or both. 
These are included in (125), and give finite v. At the other 
extreme we have m=, ог т; = , or both, and v=0. But 
the term v will still exist finitely if the initial state includes 
charge of one of the terminal condensers to a finite potential, 
for then the mean potential will be finite. Practically, how- 
ever, a short circuit will mean simply K,=o at the terminal, 
and no condenser. Then v-0. The special term does not 
exist. 

Observe that if m, and m, are defined to be Y,/Y and Y /Y, 
and if it be assumed (with or without warrant) that Y «0 
gives a root, we shall obtain v=0 usually, because m, and m, 
are made infinite. The exception is when Y, and Y, vanish 
when Y does; the above case, in fact. Then Y=0 really 
gives a root. 

In the other саве, if the source is e pP, or the momentum 
P initially at y, we may write | 

C- pp, (126) 
using the proper ¢, not the same as before, of course. Then 
if we know that Z =0 gives a root of ¢=0, we have $ — Z0, 
not the same 0 as the last. Also, if с is the partial solution 
depending upon Z = 0, we have 

P P 
ав — = llc -RYL 
с га L 8, j (127) 
and now we have only to evaluate 9, the value of 0 or % 
when s=0, because Z = O makes s = 0. 

The ет and current solutions аге (111), (118). In 

terms of J,, and J_,, and the previous p and c, they are 


vi- lere L. Ur- PI m + 03-5), 
г?" (p -o) sin mr 


АЕ (m +m + 


(128) 
С. mdz +1 (Imt uu xm uL ) 

19 17 Ye(ay)™ f dec OS er . (129) 

_ This is on the left of y. The C, on the пан! side is got by 

interchanging х and y in Ci. The У, із got by interchanging 

dis с in the numerator only of (128). The signs of pando 

ave to be carefully attended to. The formula of derivation 

used is the first of (114) for J,, in V,. But it is different with 
The companion formul to (114) are 


l d J or G. NET or G m 

s dx n х" | 

Applying (127) to (129), we see first that Z-! does not show 

itself. But as before, put J. = Pe. The factor Y then 

becomes Ys-?, that is, — Z-!, showing that Z = 0 gives a root, 
provided 

20 В, + Lop =n (R T Ly), Z,-B,*Lp-n(R- Ly), (181) 

so that there are terminal coils having the proper time-constant. 


(180) 
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Lastly, evaluating 0, by the first terms of the J functions 
as before, we obtain 
Pe- RtL 


— ety (182) 


Cu 
L (», + Tm 


where 2m —5» —1. The denominator is the total inductance 
of the circuit, including that of the terminal coils, and c 
expresses the mean value of the current throughout the whole 
circuit at every moment. 

"When n)=0, ог 11 =0, or both, we have one or more ter- 
minal earths or short circuits. If either of x, or n, is infinite, 
it expresses more than a disconnection, for L, (for instance) is 
also infinite. The result is с=0, but c can be finite if the: 
initial state includes a finite current in the terminal coil. 
Practically, a disconnection produces с=0 in another way.. 
There is no terminal coil as a reservoir for magnetic energy,. 
and the special term involving Z = 0 does not exist. 

It will be observed in the above evaluations that the quan- 
tities A’ and B' which occur in p and o, equation (128), are: 
reduced to s x constant or s^! x constant by the special terminal 
conditions. This makes p — c, (apart from the special factor 
Z or Y above considered), become a function of s?. In general. 
it is not a function of s? but of p. So now in concluding 


this part of the subject it may appropriately be pointed out 


that this property can be generalised in many ways by appro- 
priate terminal conditions involving electric and magnetic 
energy. We have merely to make Z,/Z and Z,/Z be functions 
of s?. It is sufficient to illustrate by an easy example. Let 
20 Ry + Lop + (K, + Sop)”, (184) 

This says that Z, is a coil and а condenser in sequenee 
between the terminal and earth. Divide by Z; then, if 
Ro + Lp = ,Z and K,+8,p=m,Y, we obtain 

Zo_, 1 

2 mos? | 
To be a function of 34, nj and m, must be constants, that is, 
n=R,/R=L,/L, and т= КК = 5/8. Similarly we may 
make Z /Z a function of s?. 

In all such cases p c is made a function of s* (with the 
possible extra factor), and its roots are calculable by tables of 
Bessel functions. Then there are two p's to every г? in a 
known manner, so that the time functions are known, and a 
complete development can be obtained. 

{Corrections.—§ 847, equation (94), for J. + read J m 
8 848, for (90) read (88); twice. $ 849, equation (109), for g 

g?; and correspondingly in (113), for з read s?; and in 
equation (112) interchange ), and ),.] 
(To be continued.) 


(185) 


|THE SURVIVING HYPOTHESIS CONCERNING THE 


X-RAYS. 


BY DR. OLIVER LODGE, F.R.B. 


Referring to an article by the writer which appeared some 
months ago (The Electrician, Feb. 7), under a title akin to 
the above, in which the present state of our knowledge con- 
cerning the radiation experimented on by Lenard and dis- 
covered as such by Röntgen was summarised, and an account 
given of the various hypotheses which had suggested them- 
selves, it may be not inappropriate to state the present aspect 
of the matter, now that there has been further experimental 
progress. 

The remarkable discovery of MM. Henry, Niewenglowski, 
and Becquerel that salts of zino, of calcium, and especially of 
uranium exposed to strong light acquire the power of emitting, 
both then and afterwards, an invisible radiation which can 
penetrate aluminium and act on a photographic plate, has 
greatly strengthened the position of those philosophers who 
maintained that the X-rays were of the nature of ultra-ultra- 
violet light ; and it has done this in the following way :— 

The Becquerel rays are capable of some amount of polarisa- 
tion, and hence are certainly transverse disturbances, like 
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light; they can also be reflected and refracted to a small 
extent, whereas the X-rays can be hardly at all reflected and 
not at all appreciably refracted. Neither kind can be deflected 
by a magnet, not even in a vacuum according to the experi. 
ments of M. Lagrange; and an assertion that the X-rays could 
be magnetically deflected after passage through an electrified 


plate has not been substantiated by careful experiments, made 


by the writer among others. Taking all these things together, 
and looking at them in the light of a notable dispersion theory 
of Von Helmholtz, to which Prof. J. J: Thomson called 
attention in the Rede Lecture at Cambridge this year (June 10), 
it has become almost certain that the X-rays are simply an 
extraordinary extension of the spectrum—far beyond the 
ordinary ultra-violet—and that the Becquerel rays are a less 
extreme extension in the same direction. ES 

As a matter of scientific .history it may be worth recording 
that in an article on Röntgen's discovery, published in the 
Revue Générale des Sciences for January 80th, Prof. Poin- 
caré hazarded the suggestion, that all bodies which fluoresce 
strongly enough may perhaps emit X-rays in addition to 
ordinary light, no matter how the fluorescence is caused." He 
goes on to say that although this is not very probable yet 
that it is possible, and should be easy to verify; and that, if 
true, the X-rays would no longer be producible by electrical 
means alone. In attempting the verification of this surmise, 
M. Charles Henry found and published on February 10th that 
sulphide of zinc emitted something which could affect a photo- 
graphic plate after penetrating black paper, or even a sheet 
of aluminium 6mm. thick; and M. Niewenglowski, February 
17th, found the same thing for calcic sulphide. Then M. 
Beequerel, February 24th, repeating Niewenglowski's experi- 
ments, discovered the remarkably persistent ray-emitting 
power of the double sulphate of uranium and potassium. 
Moreover, it is noteworihy that, at a meeting of the French 
Physical Society held on February 7th, M. Raveau called 
attention to the fact that several existing theories of dispersion 
led to the value unity for the index of refraction of substances 
for very short waves, and hence argued that it was quite 
possible for the non-refrangible X-rays to be a variety of 
ordinary transverse ether waves of extremely short period. 

To us at the present time the dispersion theory of Helm- 
holtz is by far the most interesting, because it was worked out 
entirely on the basis of the electromagnetic theory of light. 
It is contained in Vol. XLVIII. of Wiedemann's Annalen. 


Helmholtz there shows, on electromagnetic principles, that. 


ethereal radiation of smaller and smaller wave lengths 
should become more and more refrangible, by matter in 
the molecular form, up to a certain maximum; and this, of 
course, is ordinary dispersion ; but that for waves which are 
shorter still, the refrangibility— i. e., the refractive index of 
substances for such very short waves—should rapidly, indeed 
almost suddenly, drop nearly or quite to zero, thus doubling 
the spectrum back upon itself, and giving an anomalous 
dispersion so great that the rays might be bent by a prism 
in the wrong direction (the direction beloved of examination 
candidates) for a certain size of wave. This state of things 
would be accompanied by extreme opacity, or absorption of 
the vibrations by the material molecules. If, however, waves 
existed of a kind still smaller, then the opacity would become 
less obtrusive; the refractivity would likewise remain very 
emall—either positive or. negative, perhaps—but probably 
negative; and ultimately, for extremely small waves of atomic 
the opacity very small. 

In a general way it may be said that material atoms act as 
if they loaded the ether, so that coarse ether waves large 
enough to affect some dozens or some hundreds of molecules 
in а row, such as are the waves of visible light, would by 
reason of this loading be retarded, and therefore both reflected 
and refracted. All very coarse waves would be refracted about 
the same amount, but for smaller waves a new phenomenon 
would appear; as they got smaller the period of the waves 
might synchronise with some of the periods of atomic vibration, 


dimensions, the refractivity (р 1) would become nothing and 


such vibration as enables atoms to emit light, and whenever 


that occurred a violent absorption might be expected, owing 
to the syntonic response or sympathetic resonance between the 


matter and the ether. This would have the: effect at first of 
retarding the waves rather more, and of giving the well-known 
effects of ordinary dispersion, or the sorting out of waves 
roughly according to size, which we get in the prismatic 


spectrum. Or if the syntony is strongly marked, fluorescent 


and phosphorescent effects are to be expected from the jangled 
atoms ; and if for this or any other reason absorption is rapid, 


the dispersion will be what is called anomalous,” which in 


this connection—indeed. in all possible connections—only 
means unexpectedly complicated. | | 

Push the matter further, however; assume the existence of 
waves smaller still so small that they cease to evoke any 
vibratory response from the material atoms among which they 
now make their way ; the ether of the interstioes can hardly 


be appreciably loaded by the great blocks of immovable sub- 


stance which now represent the appearance of the atoms, and 
accordingly retardation and refraction abruptly disappear 
together, and true absorption also nearly ceases. 

To waves penetrating ethereal interstices, matter, even con- 
ducting matter, is fairly transparent; for ordinary notions of 
conductivity do not apply to these intermolecular spaces; 
electric displacements no longer excite necessary conduction 
currents, even in bodies which in the gross are conductors, and 


· accordingly there is little or no dissipation of energy, and any 


obstruction that exists to the passage of light of this kind is 
of the ground-glass or turbid-medium type, a certain per- 
centage of the energy being scattered at each obstacle in all 
directions, instead of being able to excite the material vibrations 
which we know as heat. 

‘This is a very bare account of the matter, but it may suffice 
to indicate the sort of view which is now coming to be almost 
universally held regarding the nature of these no longer quite 
х rays. The proof is not complete, and will not be till their 
length has been measured, but in all probability they 
are ordinary transverse ethereal waves, moving with the 
customary velocity of light, of various grades of wave length 
down to 10-3cm. in length, vibrating therefore some trillions of 
times in a second (a trillion being 10!5); and by the aid of 
this highest type of X-ray we may hope in the future to gain 
some diffractional insight into the actual structure and appear- 
ance of the material molecules among which they go. | 

In all probability they are excited by Hertz vibrations in 
the atoms themselves. Ordinary light may be due to mechanical 
or acoustic atomic vibrations; but this X kind of light is more 
likely due to electrie vibrations, 2. e., to surgings of the atomic 
charges. A globe of steel vibrating mechanically might excite 
ether waves & hundred thousand times the sphere in size, if 
it could excite them at all; but, vibrating electrically, its 
radiated ethereal waves would be not much bigger than the 
sphere itself. In other words, its vibration frequency would 
be multiplied nearly a hundred-thousand fold. The mecha- 
nical vibration of an atom may emit ordinary light. Its 
electrical vibration may quite possibly emit X-rays. 

There is not lacking indirect evidence to show that what 
we call.atomie weight is approximately proportional to atomic 
bulk, . e., that the heaviest atoms are the biggest atoms, and 
that the actual substance of all matter may be much more 
nearly of one uniform density than is commonly supposed. 
Grant this hypothesis, and it is plain why platinum or other 
dense material appears to be the easiest substance in which 
to excite the necessary electric atomic oscillations, by the 
impact of charged and excessively rapidly moving gaseous 
particles. It also suggests that the gas with the most 
rapidly moving atoms, viz., hydrogen, may be the best sub- 
stance for the vacuum bulbs to contain; for these would 
impart their charges to the large platinum atoms in the most 
sudden manner. It would also be plain why dense bodies 
should be more turbid than rare, and it is not unnatural for 
the turbidity to be largely a matter of atomic weight, i.e., 
bulk, than anything else, because the ethereal interstices 
required for the passage of the waves would in such substances 
be considerably filled up. 

Calculate the speed of a hydrogen atom in a vacuum tube 
between two electrodes, kept oppositely electrified with a differ- 
ence of potential corresponding to a two-inch spark between 
flat plates, i. e., 150,000 volts. The atomic monad charge is 
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10 mh electrostatic unit, so the force acting on an atom is 
0:8 millionths of a dyne, over a range of, say, 5 cm. The 
mass of the atom is 10-?6 gramme; so its acceleration is 
8 x 101? C. G. S. units, and hence the speed that may be got up in 
5 cm. of free path approaches very near the velocity of light, 
вау 1-5 x 10!cm. per second. If there are collisions the 

will be reduced, hence it is probably desirable that the gas 
should be pure, and the necessity for high vacuum is obvious. 
Too high a vacuum reduces the number of impinging molecules, 
and so weakens the intensity, but it permits the emission of 
the most penetrating rays, i.e., those with the greatest 
frequency number, or highest up in the spectrum. 

Unless a charge is imparted to a molecule with something 
approaching the above estimated rapidity, it would not be 
likely to have electrical oscillations excited in it; just as it 
is only possible to excite Hertz vibrations in ordinary small 
pieces of matter by some very rapid means of communicating 
the electricity; otherwise the disturbed electric equilibrium 
restores itself in a dead-beat manner. 

It is likely that the amount of energy thus consumed in the 
production of Róntgen radiation is extremely feeble, and that 
the rays themselves are of low intensity. All that they do is 
consistent with the supposition that their activity depends 
more upon synchronism than upon violence,—which is indeed 
the case with ultra-violet radiation of every kind. 

It is worth while to attempt to give rather a better account 
of the most immediately obvious results of Helmholtz's new 
dispersion theory—one of the last grand pieces of work before 
his bootless journey to Chicago. But it is to be hoped that a 
translation of the Paper may make it more widely known to 
English readers. 


Results of Helmholtz’s Theory. 


Helmholtz's electromagnetic theory of dispersion gives as 
the refractive index of a quite transparent substance to radia- 
tion of frequency n (that is n CO per second) the following 
simple expression :— 


where а and b are two constants depending on the material, 
and to be determined by experiment. 

For very long waves the refractive index is accordingly 
a/b; for shorter waves it increases at first slowly and then 
rapidly up to infinity, which it reaches when n=); it then 
becomes imaginary until » — a, after which it increases steadily 
from zero, until for very large values of л, that is for extremely 
short waves, it approaches the value unity. 

So long as the substance is really transparent, it is not 
physically possible for » to equal b, and accordingly in such 
& Substance, if such a substance exist, the refractive index 
merely increases as the waves get shorter. But perhaps a 
better way of stating this is to say that when n approach 5 it 
is impossible for the medium to be thoroughly transparent ; 
and the effect of an absorption or opacity term is to 
pull down the infinite value of » to a large maximum 
value, attained when n=); and after this, instead of 
becoming imaginary, it rapidly drops down towards zero, 
Which it attains, or nearly attains, before n=a, and it then 
increases again, and goes on increasing, up to the definite 
limit 1, which it only actually reaches when n is infinite. In 
the region of the maximum р, the opacity of the medium for 
waves of that frequency is great, but on either side of it the 
opacity is moderate, and at some distance on either side is 
zero. In other words, a medium is transparent both for very 
long and for very short electromagnetic waves; but while the 
long waves are definitely refracted, the very short waves are 
not refracted at all. 

Between these two frequencies there is a region of opacity 
and of anomalous dispersion, and in this region the refractivity 
may be negative, i.e. the refractive index may be less than 1, 
as has been actually observed by Kundt to be the case for 
some metals. Waves of high but not ultra-high frequenc 


ш be reflected and refracted а little, and these correspond. 
wit 


the recent discovery of Becquerel and others ; but waves 
of exceedingly high frequency are barely refracted or reflected 
at all, and these are the waves of Réntgen. 


The writer suggests that a first estimate of the frequency, 
and therefore of the wave length, could be got by measuring 
the percentage of X-ray reflected from a substance of known 
dispersive power ; still better by measuring the deviation, if 
any perceptible deviation can be got. Observed deviation, 
introduced into Helmholtz’s formula, would give only a lower 
limit for the range of frequency, and that only by extreme 
extrapolation, but it would be better than nothing. 

Such is a rough account of the theory prepared by the 
extraordinary genius of von Helmholtz, on purely mathematical 
and Maxwellian grounds, in 1898! before even the experiments 
of Lenard, and indeed without any likelihood of an idea that. 
the waves whose theoretical niche was thus provided were so 
soon to be practically displayed in the laboratory as an 
accomplished fact. | 

| Addendum. 

It is interesting to look back now to the beginning of the 
present year, and see how near the early speculators on the 
subject of Róntgen's discovery approached to what is now іп 
all probability something like the true view of the nature of. 
X-rays. One of the earliest published letters was from Prof. 
Schuster, in Nature, Vol. LIII. (No. 1869), which may now . 
be referred to; and an unpublished letter received by the 


writer from Prof. FitzGerald in the month of January is so 


remarkable as closely anticipating the course of discovery 
along several lines that the writer thinks he is not acting 
wrongly in printing it here without permission. 

** January 24, 1896. 

‘‘ About those curious photographs which you have sent me. 
After a variety of notions : including a suggestion that they are 
a new form of wave-propagation in the ether by a distortion 
of the section of vortices, which may exist all the same and 
remains for discovery ; and a consideration of the possibilities. 
of long waves acting on silver molecular groups, as the shorter 
ones act on the atoms, and their possible shaking being like 
the rearrangement of iron molecules, when jarred enabling 
them to be magnetised; and [after considering also] the 
action of coherers, I have discarded all these in favour of 
very short waves, ultra-ultra-violet radiations of а wave-length 
comparable with what would be produced by the Hertzian 
oscillations of electrical charges on atoms. Such ought to 
exist, and I think these are they. 


“ Objection No. I. Transparency.—Gold leaf is already too 
transparent for its conductivity for light waves; and waves 
that could go along in the interstices between molecules, for 
which matter was a sort of grove of trees with a sound going 
through it, a sort of turbulent [turbid] medium,—for such a 
material for such short waves we might naturally expect a 
transparency depending rather on density than on any elec- 
trical or chemical properties of the medium. 

“ Objection No. II. No Refraction or Reflection.—These, of 
course, go together. If there is no rapid ehange of medium 
there is neither of them, nor polarisation. The velocity of 
propagation in the interstices between molecules is probably 
the same as in free ether, and we could any way only expect 


an effect of the same kind as Cauchy's term in 75 for the dis- 


persion that is added on to a specific refraction ; and this added 
effect would be all that would exist, and might probably be very 
small, so that there would be neither refraction nor reflection. 
“I would suggest trying some experiments with two slits of 
the diffraction kind; to look for a wave-length, though the 
fuzziness of the photos does not give much hope of success in 
this at present; for, if I am right, the diffraction effects shoul 
be on a very small scale. | 
Maybe we may yet learn how to photograph molecules them- 
selves by means of these very short waves. This seems to me 
a very hopeful hypothesis, even though only a few hours old. 
* These ultra-ultra-violet waves may also be the means by 
which cathode rays are projected from the outer surface of 
windows. Ultra-violet vibrations discharge surfaces, ultra- 
ultra ones may throw off cathode rays, as Lenard has 
observed.” | 4, 
Postcard Next Day.—''Since writing to you I have seen 
Schuster’s letter in last week’s Nature. It quite expresses my 
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views. Ramsay has got a beautiful hand photograph. Is the | 


effect reversible ? Cathode rays make ultra-ultra-violet radia- 
tion—does the radiation reproduce cathode rays? Is this the 
game as discharging surfaces by light ? G. F. F.G." 
Part of these suggestions remain still unverified, but there 
is a good deal to be said for them. The discharge of surfaces 
by light is due, according to the writer's experiments, to con- 
veotion by gaseous particles; and what are regularly moving 
charged gaseous particles but a variety of cathode ray ? 


SOME EXPERIMENTS WITH RONTGEN RAYS. 
С BY JOHN BURKE, B.A. | 


The following is an account of some experiments which for 
& few months past I have been carrying out at Owens College, 
the details of which will appear later on. 

I have been led to them by a research on a subject closely 
related to, or perhaps identical with, the phenomenon of 
X-rays, naniely fluorescence, or the lengthening of the period of 
vibration of light. The experiments of Becquerel seemed to 
show that many substances in which this process was produced 
also gave rise to the inverse one of shortening the period, and 
thereby suggested the correlativeness of both. In either case 
the processes do not appear to be directly related to tempera- 
ture, and thus may be styled phenomena of luminescence.* 

Some experiments on the diselectrifying power of the X-rays 
for the purpose of measuring their intensity have led to those 
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on luminescence, to be described later on, and which for the 
present may be regarded as illustrating the method of measur- 
ing the radiation here given. ; 

$1. On aoeount of the varying intensity of the rays 
from the vacuum tube, a method of determining the total 
radiation in the form of X-rays falling on an electrified 
metal disc was essential when the conditions were such 
that the rate of discharge was necessarily slow; and for 
this purpose a radiometer, if we may so call it, has been 
employed, the principle of which is illustrated in Fig. 1. Its 
position relatively to the tube was fixed, and its indications 
taken as the standard, so that the radiation by which a single 
to-and-fro movement was effected was taken as the unit given 
out by the tube of the aluminium-penetrating diselectrifying 
radiation. 

A гіпс plate а surrounded by an aluminium cylinder b is 
connected to a brass rod, to the lower end of which an aluminium 
leaf c is fastened. The metal plate d is charged to a potential 
of about 200 volts by the dry piles shown in the figure. The 


* By luminescence is here understood not necessarily the emission of 
luminous rays, but (1) change in wave-length, as in fluorescence, by an 
increase, or, a8 in many substances, by the diminution of wave-length, such 
as Beoquerel has found to take place in many bodies in which fluores- 
cence laste for some time, and are called phosphorescent substances, (2) No 
change in wave-length, but the proeess still of an intermolecular kind, and, 
therefore, the emission dependent upon the absorption of the incident 
голь во that the emitted light differs from the diffused light scattered by 

ection. 


hours, and when enclosed in a tinned-iron 


whole apparatus, with the exception of а б, is enclosed in a wooden 
box linéd with tinfoil. Thus, when the charge on a is removed 
the leaf c is drawn towards the plate d, and on touching it, if 
the position of the latter has been properly adjusted, it is 
instantly repelled until the charge on a is again dissipated, 
when the same process is repeated, and so on. The leaf is thus 
automatically attracted and repelled, the number of times this : 
takes place being a measure of the total radiation emitted by . 
the tube during the time that another electroscope is discharged 
through a certain number of divisions on the scale of the latter, 
which was so placed that its time of discharge had to be neces- 
sarily long. A thin sheet of aluminium of the same thickness : 
as b was interposed in the path of the rays reaching B (Fig. 2) 


Fie 2 


We shall call the automatic electroscope A and the other B. 
Fractions of a discharge when necessary were taken with a 
microscope and suitably graduated scule. The position of A 
being fixed relatively to the tube and the direction of the 
other, the ratio of the radiation received by A to that given out 
by the tube, and to that given out in any particular direction, is 
constant and independent of the intensity or nature of the rays, 
in other words of the vacuum in the tube (see Fig. 2). A 
method is now being tried by which the radiations on À are 
registered, which avoids the labour of attending to both 
electroscopes at once. One discharge of A corresponded to a ` 
collapse of the leaves from 18 to 6 divisions on the scale B. 


с-зз--{------------ 


If, now, by screening or otherwise of В the same discharge 
from 18 to 6 required u of A, then the radiation received by B 
is 1/nth of the original. и 

82. The electroscope B retained its charge for about two 
ox, well earthed 
and air-tight, and a parallel beam of X-rays was sent through 
two ebonite windows in the box, opposite each other, so that 
it did not fall on the electrified plate of the electroscope, but 
passed between it and the top of the box (see Fig. 3), the 
electroscope was slowly discharged from 18 to 6 divisions in 
about five minutes corresponding on the average to about 22 
discharges of A. The effect, however, did not take place when 
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the. coil. alone. was, working, nor when the vacuum was below 
or above that necessary for the. production of the. X-rays.- . 

"6 3. Raising the electroscope B so that the charged plate was 
in:the path of the rays made little difference, but, the amount 
of radiation required to discharge B was somewhat. diminished 
when thé plate was. vertical and in the path of the rays. It 
was found that paraffin placed over the electrified plate and in 
the path of the rays also increased the rate of discharge. 

§ 4., The rays were then sent as in Fig. 4. The rate of 
discharge was less.than before, but stil very marked, and 
blowing into the box with a bellows produced a more marked 
effect when the tube was working that when it was not. By 


interposing, however, a lead screen in the path of the rays 
the beams still collapeed, though far more slowly. 


85. A brass sphere embedded in paraffin was then con- 
nected to the electroscope, as in Fig. 5. The rays, after 
passing through an aluminium window in the side of the 
box and traversing the. block of paraffin in which the sphere 
was embedded, were stopped by a thick lead screen in contact 
with the paraffin, and consequently prevented from entering 
the, surrounding air inside. the box. The paraffin was also 
eovered with lead on.all sides except where the rays entered, 
lest by scattering or otherwise they might get at the air, which, 
if it became conduoting, would cause the charge on the elec- 
troscope to be drawn altogether away to the sphere by putting 
the outer surface of the paraffin to earth. The rate of discharge 
was almost the same when the electroscope stood by itself 
before it was connected to the sphere as afterwards. In either 
case the leakage was slow, and required about 40 discharges of 
À in about 10 minutes. 


The question as to the diselectrification in paraffin was 
deferred, and the investigation turned upon the cause of the 
discharge of the electroscope itself under such circumstances, 
when apparently it had: been screened. from all radiations. .. 

§ 6. When.a lead screen 2mm. thick was interposed in the 
path of the small parallel beam of rays the rate of discharge 
was not appreciably affected, nor did the addition of three or 
four such screens make any perceptible difference. But.when 
the tube, the axis of which was horizontal, was turned round 
it through an angle of 180deg., so that the side of the platinum 
from which the rays emanated was away from the electroscope, 
the duration of the discharge was increased, though not more 
than 30 per cent., The direct radiations being clearly screened 
off, the effect was probably due to luminescence of the air, or 
possibly to scattering, if it was due to rays at all. 
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87. Removing the lead screens and wooden block shown in 
Fig. 5 made no difference in the time of discharge, but when 


the tube was turned round to its original position a very great 


difference was caused by this large block, notwithstanding the 
presence of the brass sphere and the small lead screen behind 
it. 'These were enough to stop the small parallel beam of rays, 
but their influence was not so marked when the rays came at 
& larger angle, and consequently were able to enter the box 
through the tinned iron. When the block was replaced it was 
found that if à wooden box lcm. thick was put over the metal 
box the time of discharge was practically the same as when 
the former was removed, but the discharge was almost stopped 
when the metal box was.completely surrounded with lead. 

$8. These experiments were repeated with a thick glass 
vessel instead of the metal box, as in Fig. 6, with very similar 
results, the radiations appearing to come from all directions, 
but more especially, of course, from the direction of the tube. 
When the stopper was removed a slight increase in the rate of 
discharge was produced. . | zT 
D i 


. Fra. 6. 


$ 9. I then tried whether, the air being rendered luminescent 
by the passage of these rays through it, it would be possible to 
photograph round a corner, as it were. And after prolonged 
exposures of several hours, shadows of shillings and other 
objects were obtained by the method illustrated in Fig. 7. 
The photographic plate was well wrapped in several sheets of 
black paper, and the objects laid over the paper. Thin sheets 
of copper, tin, and aluminium were somewhat transparent, but 
lead very opaque. Paraffin gave better results than air. The 
experiment is being repeated in vacuo. 

§ 11. Attempts are also being made to detect polarisation with 
tourmaline plates by comparing their shadows when parallel 
and crossed. If this should be found to take place, it would 
prove conclusively that air, or the dust, or possibly, though not 
probably, the micro-organisms in it, are rendered luminescent by 


the passageof these rays through them. In other words, that the 
air, &c., is fluorescent to them. There appears also to be evidence 
that the fluorescence lasts for a short time, since when a lead 
Screen. was placed over the photographic plate, Fig. 7, and an 
exposure of 12 hours given, the rays were found to have entered 
sidewise all round to а short distance of about half a centimetre 
between the lead sheet and the plate. This was probably due 
to the movement of the excited molecules rather than to 
scattering by reflection, see $ 6. | 

819. The effect of scattering from surrounding objects was 
studied. In the first place, it had been shown by Joly, and 
I obtained results similar to his from needles and other 
metallic objects, that reflection of Róntgen rays only took 
place to a marked degree at grazing incidences. It followed, 
therefore, that if the lead screen shown in Fig. 7 affected the 
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plate by deflection of rays scattered by the air, the portion 
of the plate nearer the soreen should have been more affected 
than that farther away from it, chiefly on account of the 
grazing reflection from its surface, but no such effect was 
found. Then & wooden screen was placed vertically on one 
side near the plate, but no incre:sed 1 5 was produced on the 
side of the plate nearer the screen. 

5 13. It is hardly likely, Ithink, that the effects above described 
were due to scattering or reflection from very minute particles 
of dust or air, though in the absence of polarisation effects or 
something to distinguish conclusively the properties of rays 
which produced these effects from the original X-rays, such 
а view, notwithstanding much that may appear to be opposed 
to it, must nevertheless be held as something more than a 
pious dootrine. | 

Scattering may, aud probably does, take place in air, perhaps 
even from the molecules themselves, on account of the minute 
wave-length; but it is difficult to conceive that such diffused 
light would spread to so large an extent as to produce tbe 
photographic, and more especially the electrical effects observed. 
. 814. It has been found by Frankland and MacGregor that 

the hologen compounds are most opaque to the X-rays, and 
J. J. Thomson and McClelland have shown that the rate of 
discharge is also most rapid in the hologens and mercury 
vapour, which harmonises with the view that the discharge in 
gases ig due largely to rays other than the original on account 
of the marked influence of the absorptive power of the gas, 
which probably luminesces and thus affects tbe rate of dis- 
charge in it. | | 

There is, I think, much evidence for believing that the 
process of fluorescence, or lengthening of wave-length and 
и of the vibration of light, is accompanied by or perhaps 

ependent upon ionisation or some sort of partial dissociation 
of the molecules of the fluorescent substance; and some experi- 
ments on fluorescence, to be described when complete, have 
. led to somewhat interesting results from this point of view of 
the subject. 

815. By sending a parallel beam of X-rays between two elec- 
trified metal plates without falling directly on either, it has 
been found that the rate of discharge in gases is roughly propor- 
tional to the square-root of the pressure, that is, proportional 
to the number of ions. It may be, then, that it is to this 
ionisation that the luminescence owes its origin, and by it, 
though possibly independently of it, diselectrification occurs. 
The point, however, that gases whioh absorb most are those in 
which diselectrification is most rapid, suggests more than that 
the two are merely concomitant phenomena, and seems to 
indicate a closer relationship between them. If the effect were 
due to seattering by the molecules, it ought to have been 
proportional to their number, rather than to the number of 
ions. 

Fam indebted to Prof. Schuster for much valuable advice 
throughout this research, es also for the use of his own 
apparatus, and to Prof. FitzGerald for the criticisms that from 
time to time he has given mc, from which, it is needless to say, 
I have derived great benefit. 


ON THE DISSIPATION OF ENERGY CAUSED BY 
THE ARMATURE CURRENTS IN ELECTRICAL 
MACHINERY. 


BY OTTO T. BLATHY. 


It is generally assumed that the total loss in a dynamo 
electric machine when under load can be pretty closely 
approximated by determining the loss when running at 
normal speed and normal E.M.F., but without any current 
in the armature, and adding to this the energy dissipated 
in consequence of the ohmic resistance of the armature by the 
current flowing through it (in this article as well as in all 
researches giving the data for it, no consideration is given to 
the energy used for exciting the fields, this being always 
supplied by an external source of current). If L, be the 
amount of power necessary for driving a dynamo at normal 
. speed and standard E.M.F., this power being used to overcome 


the frictional resistances and that caused by fan action, and 

for supplying the energy dissipated by hysteresis and eddy 

currents; R, the resistance of the armature; and J, the 

armature current, then it is usually supposed that L. the energy 

dissipated in the dynamo when the current I is flowing through 

the armature, is pretty closely represented by the formula— 
| L;=L,+R Pr. | 

A series of researches carried on for the last 15 months in 
the shops of Messrs. Ganz and Co., of Budapest, and which on 
account of the pressure of current business could not be 
brought to a satisfactory conclusion, has shown that the 
generally accepted supposition is very far from the truth. 
With very few exceptions it was found that the loss in a 
dynamo under load is considerably larger than the amount 
resulting from the above given formula. 

Generally the experiment was made by coupling directly a 
dynamo to another of identical design, or by driving the one 
from the other by a fast running belt. One of the machines 
was used as a motor and the other one as generator, while in a 
second series of tests the rôle of motor and generator between 
the two machines was reversed. The energy supplied to the 
motor, as well as that furnished by the generator, were cun- 
trolled by volt, ampere, and watt meters; and the latter instru- 
ments, whose indications were mainly relied upon, were changed 
over from the motor to the dynamo, and vice versd. In this 
way errors due to the unequal behaviour of a dynamo when 
used as a motor and as generator, and to small differences in 
the calibration of the watt meters was eliminated. The loss 
caused by the change in the condition of the belt (when such 
was used) when running light or under load was also taken 
into consideration, but the influence of this factor was found 
quite insignificant. — | | 

First, the ordinary types of direct-current dynamos manu- 
factured by Messrs. Ganz and Co. were tested. These are the 
two-poled Delta dynamos, from 5 to 60 mP., and the four to 
eight-poled C dynamos, from 25 to 160 н.р. All these dynamos 
embody in their design the most approved and latest ideas, 
The armature conductors are wound in the slots of cores made 
of the very best charcoal-iron sheet. The loss due to armature 
resistance is generally from 2 to 3 per cent. of the nominal load 
of the machine. The direction of the magnetic flux in the arma- 
ture is reversed from 900 to 2,600 times per minute. The result 
of all these numerous tests can be given by the formula— 

L. L. +c КР, 


In all these dynamos the coefficient c was from 1:8 to 2:6. 

In a machine of 110 B.. built for experimental purposes, 
having 8 poles, running at 650 revolutions per minute, normal 
speed, provided with а field-magnet built up of thin sheet-iron, 
and the armature resistance of which was rather under 2 per 
cent., the factor c came up to 3:5. With this type an extended 
series of tests was undertaken, which resulted in proving that 
the load-loss = [e- 1] R I° was quite the eame, with the 
same E.M.F. per single turn in the armature, whether the 
armature is wound ав a drum or us a Gramme ring, for high or 
low pressure, as a parallel or as a series-wound drum. 16 also 
made no difference whether the armature wires were put in 
slots in the armature core, or wound in a single layer on a 


smooth core, the air gap in this latter case being more than 


double that used with the slotted core. The armature of this 
dynamo was also connected to two collector rings, and the 
lond-loss was sensibly the same when a certain amount of 
energy was furnished by the dynamo either as direct current 
or in the form of an alternating current. Having a field- 
magnet of the ordinary type in massive iron. or a laminated 
field magnet, proved equally without influence on the amount 
of the load-loss. 

The most remarkable thing about this load-loss is the fact 
that the strength of the magnetic field has not much influence 
on the load-loss caused by a given current in the armature, 
the load-loss being apparently nearly exclusively determined 
by the number of ampere-turns on the armature. Even with 
a short-circuited armature, and a field only just able to induce 
the normal current in the short-circuit, the load-loss was more 
than one-half of the value found for same when the dynamo 
gave the same current at the standard E.M.F. 
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Up to now the dependence of the load-loss upon the speed 
has not been exactly determined ; anyhow, the load-loss increases 
more rapidly than the speed, but less than the square of it. 

. An experimental alternator of 30 н.р., the design of which 
was outside the limits of commercial machinery, and which bad 
a constant reluctance of the magnetic circuit for all relative 
positions of armature and field, gave the extravagant value of 
7 for c; the load-loss amounted to 14 per cent. of the total 

* capacity " of this machine. 

Only one of the types of electrical machines I experimented 
upon was free from this load-loss ; it amounted to less than 
Y per cent. of the rated “capacity” of the dynamo. This was 
the A type of alternator, built by Messrs. Ganz and Co., nearly 
without any alteration for the last 10 years. The field- 
magnet consists of a spoked wheel, without rims, built up of 
sheet iron, while the stationary armature cores bave the form 
of T's, the coils being slipped on the inwardly-radially project- 
ing shafts of the T. 

_As to the question in what part of the dynamo the energy of 
the load-loss is dissipated in heat, it could only be ascertained 
that most of the heat is evolved in the armature iron, while 
in the armature coils and the field-magnet iron only a small 
portion, if any, of the load-loss could be located.. 


CABLE SPECIFICATIONS AND TESTS.* 


BY JOS. A. JECKELL (SOUTH SHIELDS), - 


The persons who issue specifications for cables may be divided 
into three classes: 1. Those who know what they want, and are 
` desirous of obtaining it on the most favourable terms. 2. Those 
who have not made up their minds what they will have, and are 
anxious to receive suggestions.. 3. Those who do not care what 
they have, so long ав it is cheap. It is only proposed to consider 
specifications issued by the first class, since by this time it is not 
too much to assume that all borough electrical engineers are capable 
of deciding what, in their opinion at any rate, is the most suitable 
kind of cable for their purpose ; and having done so, it is only right 
that 5 should clearly set forth in the specification what cable is 

It is not at all fair to contractors for an engineer to issue an open 
specification, when he has a very clear idea what cable he intends 
to have, and it is only a question who will offer it on the best terms. 
Contractors are put to an enormous amount of unnecessary trouble 
and expense by wide, indefinite specifications, and of course, for this 
they make some one pay ; therefore, in the end, this unnecessary 
expense is borne by the Corporations, and increases the price of the 
cable. The same difficulty, of course, must always beset an engineer 
who has to draw up a specification for almost all electrical plant, 
and that is, the specification cannot be as favourable to one maker 
as to another if he does not define clearly what he wants ; but if he 
does this, there is an end of the matter. If the specification states 
that compound cables are required, then all makers of compound 
cables are very much on the same footing, and makers of rubber 
cables are out of the hunt, and vice versá. This manner of cloarly 
specifying what is wanted seems to be best forall parties. But the 
writer has heard of a case where, one class of cable having been 
vety clearly specified, a maker of another class sent some one round 
to interview the members of the Electric Lighting Committee, to 
try and get the specification altered. The firm dared not go to the 
engineer, because they knew very well that he had had a considerable 
amount of their cable before, and it had been very unsatisfactory. 
In this case the members of the Electric Lighting Committee were 
far too shrewd to listen to the fairy tales of the contractor, who 
wanted to push his goods as against the impartial advice of their 
engineer, and the contractor got the treatment he deserved— 
treatment which ought to be moted out to any others who may be 
inclined to adopt the same method of business. Another reason 
for clearly stating what manner of cable is required, is that there 
will be much less difliculty in stating what tests the cable will be 
required to stand, for those which are suitable for a rubber cable 
are unsuitable for а compound cable and vice versó, perhaps. If an 
engineer, for instance, is determined to have rubber-covered cables, 
how mucb better it would be if he said so clearly, and not exclude 
all others by putting in some test which he knew none but rubber- 
covered cables could stand. Let it be assumed, therefore, that the 
engineer has made up his mind what kind of cable he wants, and 
that he clearly sets this forth in his specification. 

Tinned copper wire for cable manufacture can now be obtained 
baving 100 per cent. conductivity according to Dr. Matthiesen's 
standard. Some cable manufacturers say that they can obtain 
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copper wire having 100 per cent. conductivity, but not tinned oopper 
wire and gauged over the tin. But the best makers of copper wire 
are prepared to guarantee 100 per cent. when gauged over the tin ; 
in fact, they cannot find any perceptible difference in the gauge 
after it has been tinned, such a very small coating is put on. 

If the price lists of the various makers are examined, it will be 
found that there is a very considerable difference between the 
conductive resistance of cables. This may be accounted for by 
many causes; for instance, the conductivity of the copper used; 
the length of lay of the wires; the tightness of the lay ; whether. 
the wires are twisted or cabled; and whether each wire in the 
strand is more or less insulated from the rest. A very simple way 
to get over all these difficulties, and to obtain just what is wanted, is 
not to give the number of strands and their size in the specification, 
but simply specify what resistance per mile the conductor has to be, 
and the number of strands of which it has to be composed—and, if 
desired, the conductivity of the copper; but this does not much 
matter, because it makes no difference to the engineer whether the 
cable manufacturer uses 98 per cent. eopper and puts more in, or 
100 per cent. and puts in less ; what he does want is that the cable 
shall have a certain conductivity per mile, as he has based all his 
calculations on this. ; : 

All strands should be cabled, and not twisted—.e., the machine 
used for this purpose should be of the sun and planet motion ; 
unless this is done, the wires will themselves be twisted, and 
therefore hardened ; but very few makers are so far behind the 
times as to use the old twisting machine now. ' 

If the cable required is concentric, care should be taken to 


specify that the outer conductor must have the same copper 


resistance as the inner; for if the outer has the same sectional 
area as the inner, its resistance certainly will be more than that of 
the inner. It has been known to be as much as 73 per cent. more, 
but this is rather an outside figure. | Er 

‘Now, as to the insulation, the specification of this, of course, 
depends upon whether the engineer has decided to have rubber 
cables or compound. If the former, it is well to specify that the 
rubber shall be well vulcanised together, so that the different 
layers cannot be parted by mechanical means, because there are 
cables where the various layers can be peeled off from one another. 
And it is as well to state that the tape or felt next the rubber which 
is vulcanised should be broad, because a narrow one sometimes 

resses too deeply into the rubber when it is vulcanised, if it has 
been put on rather tight. With regard to the insulation resistance, 
this must, of course, depend upon the kind of cable. required. 
There is no use in having a very high insulation resistance per se ; 
what is required is an insulation that will not deteriorate. Tf, 
however, rubber cables are specified for, it is absolutely necessary 
to fix a high insulation resistance per mile, because when a 
sufficient thickness of rubber has been put on for mechanical 
purposes, the insulation resistance is sure to be high if the rubber 
and workmanship are good. It is hard to obtain a very high 
insulation resistance on а rubber-covered cable unless the rubber 
and workmanship are of the best, and therefore, generally speaking, 
for a given thickness of rubber insulation the insulation resistance 
is a very fair test of the quality of the material and workmanship. 
If a high insulation resistance is obtained, even when poor rubber 
is used—and it is possible to do so—the rubber will generally on 
examination appear to be of inferior quality. About 5,000 
megohms per mile is a very fair insulation to require for:a first- 
class rubber cable, and of course this test should be made with 
a battery having at least 500 volts. a | 

But if compound cables are specified for, it is very undesirable 
to insist on a high insulation resistance ; not that it is impossible of 
attainment, but if it is obtained, it is pretty certain that the cable 
will be quite spoilt. Almost all compound cables are made very 
much in the same way. The conductor is covered with some hygro- 
scopic substance, out of which all damp is extracted, and then it is 
impregnated with some insulating compound. If a high resistance 


is required, the cable will have to be over-baked and the hygroscopic 


substance reduced to tinder, and that of course spoils the cable. 
Great care should be taken in accepting a compound cable having a 
high insulation resistance; for this reason a pressure test is of 
much more value, in order to see if a compound cable is good or 
not. The weak point of a compound cable is that it is liable to be 
damaged if it is bent, thereforo it is as well to put into the 
specification a bending test. Some engineers have specified that 
the cable should stand being bent six times backwards and forwards 
over a drum 2ft. in diameter. This is a very good method, but the 
object to be arrived at is to be sure that the insulation is not 
damaged with any bending that does not damage the lead, because 
if the lead seems sound and the insulation is damaged, a cable may 
be injured and nothing known about it. Therefore any bending 
testa that will prove this will be satisfactory. Some compound 
cables when placed in a vice, and the end bent first one way and 
then the other once, snap off like a carrot. 

It is very much safer and more satisfactory that the makers of 
the cables should do the laying, because otherwise they could not 
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үү them, as even the best cable can be irretrievably damaged 
y being badly laid, and it is really surprising how very few men 
know how to lay a cable properly. It is not more economical 
to the purchaser to lay the cable himself, because he very 
frequently expends twice as much on wages in drawing in or laying 
ав the manufacturer of the cable would do. The writer is not, 
however, an advocate of letting the trench work to the cable 
manufacturer. This work they would sublet generally, and it is 
much more convenient that it should be done by the Corporation 
workmen who are always engaged in repairing the streets, &c. 

Whatever tests are specified as having to be conducted at the 
makers’ works should undoubtedly be repeated as far as practicable 
after the cables have been laid and jointed up. Fora rubber cable 
for high-tension working a pressure test of double the working 
pressure, and afterwards a test of the insulation in megohms, 
which should be about 5,000 per mile, would be satisfactory. The 
copper resistance should also be taken, to make certain all the 
joints are well made. It is rather hard to specify what the 
insulation resistance of compound cable should be, because the 
resistance varies very much with the different substances used for 
insulation, but of course the insulation should be uniform. If a 
certain cable, well made, has, say, an insulation resistance of 1,000 
megohms per mile, a length should not be accepted which had only 
500 megohms per mile; and yet a different cable having 120 
megohms, if that was the insulation when it was well made, would 
be quite satisfactory. In one instance the writer joined a cable 
having 1,200 megohms per mile to a different cable having only 
120 megohms ; both cables worked equally well at a pressure 
exceeding 2,000 volts. 

The insulation tests will be made after one minute's electrifi- 
cation, because that is the generally accepted method; but why 
one minute should be the time limit is not very evident. It would 
be all very well to have one minute as the time limit if all 
substances electrified equally, but it is quite conceivable that we 
might have one cable.which after one minute's electrification 
showed a lower resistance than another, and yet when it was 
‘completely electrified it might show a higher insulation resistance 
than the other. Therefore there is an additional reason for 
speeifying a pressure test. This pressure test would probably vary 
under different circumstances, some makers not objecting to tegt 
‘their cables to 20 times the working pressure. 

The question of a long guarantee is rather an awkward one, 
as many makers will not guarantee their cable unless. their own 
men make all the joints on it after it has been put to work. 
‘This, of course, is rather awkward to arrange. It very much 
. depends, however, upon the system on which the cables are laid ; 
but considering that there are various kinds of insulations being 
introduced, and that a lasting quality is so very essential, it seems 
very desirable that the life of the cable should be guaranteed. In 
oue instance a firm who were tendering for some cables, on being 
asked how soon they would undertake to send men to repair a 
fault if it occurred, guaranteed that the men should start the 
repairing work within two weeks of receiving notice. Rather more 
expedition than that would be required in most electrical stations. 


DISCUSSION 


Mr. C. H. WORDINGHAM (Manchester) said the mains were the moat 
important thing in a system. He thought the author was а little hard in 
his opeuing paragraph as to people who did not know what they wanted. 

‘For his part he believed in having alternative specifications, one for rubber 
and one for another class of cable. As to high insulation resistance not 
being necessary, per se, he entirely agreed with that. He entirely disagreed 
with the author as to its being more satisfactory to let one man put in 
the pipes and another to join the cables. He believed a lot of mistakes had 

. been caused through this. Personally, he thought the Corporation should 
do the whole of the work. 

Mr. A. B. MOUNTAIN (Huddersfield) said they had had some difficulty 
with their mains at Huddersfield, and the remarks that the author made 
about laying the pipes were interesting. He thought that should be taken 
in hand by the Corporation themselves or the whole of the work left te 
the contractor. They had had far more difficulty with cables laid in pipes 
than they had with tho:e laid in the ground. He did not think the 
mechanical damage to cables was sufficiently acknowledged. 

Mr. J. HARDIE McLEAN (Oxford) said there would be no cbance of 
the cables being damaged if the system of pipes was right. If the con- 
tractor was paid for laying them, the st&tion engineer was supposed to see 
that they were put in properly; and if they were damaged, it qught to be 
found out at the time the damage was done, and not later on. 

Mr. H. TALBOT (Nottingham) said he believed in the guarantee 
system, The cables they had at Nottingham were guaranteed for three 


years. 

Mr. ALEXANDER SIEMENS said he should wish to talk as much as 
possible from the consumers' point of view. "The principles laid down in 
the Paper were very good, but he did not think Mr. Jeckell had gone far 
enough. The question of cables first cropped up when central stations 
began to be built, and the firm with which he (Mr. Siemens) was connected 
at once took the matter in hand, and they had come to the conclusion long 
ago that rubber cables, unless they are covered with lead, were no use 
whatever. They were absolutely certain to lose their insulation gradually, 
especially when.in places where they get alternately wet and dry. This 


did not apply to rubber cables in houses, because there they were prevented 
from becoming alternately wet and dry, and the insulation would then 
last sufficiently long for practical purposes. But even in houses damage 
had been done simply on aceount of the crazy desire for high insulation. 
He thought the real secret, which Mr. Jeckell had mentioned in his Paper, 
was that the quality of the insulation should be uniform throughout. He 

thought Mr. Jeckell was wrong in repeating that 5,000 megohma should be 

the insulation, because he did not state for what size cable. He thought 

it was really unscientific to say that the insulation of a cable, no matter 

what the diameter was, should be a certain fixed figure. They had found 

jute cables lasted very well. In one instance a cable, which was lying 

in front of Charing Cross station, was tested under 3,000 volte. It was 

the first his firm had made for the London Electric Supply Company, and 
ib was tested to 5,000 volts, although the regular voltage was not to 

exceed 2,100. It took 2,400 very well, but directly they put 3,000 volts 

on it, it sparked througb. They made a proposition to the Company not 

to pay them for that cable for three years, and to see what it would do, 

and to use it for their regular work. The Company had used it down to 

the present time, and it had never given the slightest trouble. 

Mr. STUART A. RUSSELL (India Rubber Company) thought tbe 
high-pressure test should be made before the bending test was applied. 
Mr. Jeckell seemed to think that high insulation was proof of a good cable, 
and low insulation was necessarily proof of a very inferior article ; but he 
(the speaker) was not at all convinced on that point. He thought 
experience rather tended to show the opposite. 

r. W. ARNOT (Glasgow) thought the cable specification should state the 
copper resistance wanted, and that would keep the lay in the strand right. 

Mr. G. H. NISBITT (Insulated Wire Company) said he thought Mr. 
Jeckell had made a very good Paper in a very short space. Mr. 
Jeckell had divided the class of engineers who issued specifications into 
three. He should like to add a fourth class, and а most important class — 
those who did not care what they had so long as it answered their purpose. 
As to the question of durability on this point, as far as appearances went 
at present, the lead-covered cables were the better. МИ 

Mr. CALLENDER had strong objections to a specification definite in 
every detail, calling upon them to give а certain class of cable only to find 
that something else was really wanted. It was often a matter of serious 
expenditure, for in many cases samples were called for. All he asked for 
was that a specification should be left perfectly open, or that only general 
particulars should be given. He knew of some cases where cables were 
specified first as to the number of strands, and then as to the section of 
square inch, and the two differed by 8 or 9 per cent. With reference to 
compound cables and the high insulation test, he had made some very good 
cables and had got 15,000 megohms. | 

Mr. CROMPTON said he generally found that cables were affected by 
the climate. А cable that would last a lifetime in England would break 
down in a very few years in India, and that was а very serious thing, and 
it only showed that they must devise some means of producing or specify- 
ing a cable which would last under difficult conditions, which, although 
they did not exist in this country, did exist abroad. He believed the time 
would come when it would be found that rubber was no longer useful ай 
an insulating material. With regard to lead-covered cables, he thought 
there was no doubt that they had led to most disastrous results in places. 

Mr. J. S. RAWORTH said all the previous speakers had trenched a 
little bit upon his ground, without getting exactly to the point he wanted 
to bring before the meeting. There was length and breadth and thickness 
to an insulator. They persistently stuck to one dimension, and that was 
the mile. What they wanted co get at was, what was the resistance of an 
acre of a certain insulator lin. thick, and could they ascertain by measure- 
ment or by coaxing the manufacturer, what was the very best insulation 
per acre that was to be got out of the very best specimen of that class. 
They could then specify that a cable should not be insulated up фо. 
more than class D, and that the insulation should not be less than: 
75 per cent. of its calculated value. "They would immediately know then 
whether they were getting value for their money or not. They did not 
know how to describe their insulation, and the manufacturer made it just 
what he liked. They only wauted to know that the manufacturers had 
given them what they had asked for and paid for. et 


The Boese Accumulator.—The distinguishing feature of this 
accumulator, which has been adopted for lighting purposes on 
the German and Austrian railways, is that the plates consist 
merely of a frame of lead enclosing the active material without 
any support from a grid. In manufacturing this cell, the lead 
oxide is made into a paste with alcohol, containing certain 
hydro-carbons, such as anthracene, obtainable from the distil 
lation of coal tar. This paste is then pressed into the lead 
frame; the paste being pierced with a number of holes to facili. 
tate the evolution of the gas, and the whole being baked in a 
stove. Тһе containing vessels of the railway lighting cells are 
made of celluloid, which, it is stated, is not attacked by acids 
by reason of its special mode of preparation. In tests made 
on & battery used on some postal cars in Germany—a battery 
which consisted of 16 cells of an average weight each of 184 
kilogrammes, the plates being 8mm. thick—a capacity was 
found of 19:1 ampere:hours per kilogramme of electrode. 
These.plates ate very porous, and have, when wet, a conduc- 
tivity almost. equa] to that of, metallic lead. 
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THE THREE-WIRE PATENT. 


A question which for the past twelve months has been 
exercising the minds of engineers and electric lighting com- 
mittees connected. with low-pressure supply systems was 
effectually set at rest by the Judicial Committee of the Privy 
Council on Wednesday morning last in a little more than 
an hour and a-half. The Chaneery Bar mustered in its 
strength; Sir RIchARD WEBSTER was there, and so were Mr. 
Етвтснев Mourrow, Mr. Вооѕғікір, Mr. WALLACE, and Mr. 
Water. The great army of expert witnesses was also well 
represented by Lord Kervin, Sir Еверккіск BRAMWELL and 
Mr. Vernon Boys. The representatives of municipaldom, in 
the persons of well-known central-station engineers, town 
clerks, and chairmen of committees, also helped to fill the not 
unlimited accommodation of the Privy Council chamber. But 
this marshalling of forces was to little purpose. By one o’clock 
the petitioners for the prolongation of the three-wire patent 
No. 8,576 of 1882 were non-suited—and non-plussed. 

At the commencement of the proceedings the Attorney- 
General, on behalf of the Crown, raised a technical objection, 
the purport of which both the Court and Mr. FLETCHER 
Mourrow, who appeared on behalf of the Westinghouse Com. 


‘pany, apparently misunderstood, since the intricate point of 


law, which was thereupon argued at great length, was, whether 
a favour intended for patentees proper could be granted to 
a joint-stock company to which a patentee had sold his 
entire rights. Seeing that the Patents, Designs, and Trade 
Marks Act of 1888 expressly defines, in Section 46, 
a patentee as the person for the time being entitled to 
the benefit of a patent," and seeing that extensions have 
from time to time been granted to public companies, as 
assignees, the inadmissibility of the plea seemed self-evident 
to the lay mind; and when, after an instructive legal dis- 
cussion between the Judicial Committee and Mr. FLETCHER 
Mourrow extending over nearly an hour, Sir Ricuarp WEBSTER 
rose to say that he had been completely misunderstood, no 
one appeared in the least surprised. The position taken 
up by the Law Officer of the Crown was in reality that 
the Westinghouse Company, in clause 29 of their pleadings, 
asked for an extension of the Hopkinson patent upon grounds 
which were not recognised by the Act of 1883. Below we 
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give this fateful plea of the petitioners, and have italicised 
the fatal argument. Lord Davey, from whose lips the 
ominous phrases “ а mere commercial speculation,” “a bad 
speculative bargain,’’ came often and with emphasis, was 
probably easily brought to see the impropriety of this par-. 
ticular plea, and after a quarter of an hour's deliberation the 
Committee became of one mind, and the petition for extension 
was straightway dismissed. 


“Your petitioners submit that, in the face of the great opposition 
to the claims of your petitioner, Dr. John Hopkinson, to any patent 


rights in the tbree-wire system, and the certainty that, when the | 


electric lighting companies commenced to lay their cables on the three- 
wire system, such rights could only be enforced after long and pro- 


tracted litigation, it was essential for the proper development of the 
three-wire system that the interest in the patent should be vested in |: 


а company having the means to carry on the litigation; and the means 


to develop the invention; and the. petitioning Company submit that, |: 


at the present day, it is а meritorious action on the yart of public com- 
pantes to take up and assist. inventors in developing inventions of great 
public utility ; and that it is reasonable that if, through circumstances 
over which they hare no control, they have not been able to ob'ain a 
suficient remuneration for the moneys expended by them in developing 
the invention, their merit in undertaking the development of the patent 
should be recognised by an extension of the t:rm of the patent, sufficient 
to enable them to oblain such reasonable remuneration.” 


The electric supply industry will, therefore, on and after. 


Monday, July 27th, be freed from the shackles (such as they | 


are) of this master patent. In February last (see Zhe 
Electrician, February 28th, p. 586) we discussed at some length 
this very question of the prolongation of patents beyond their 
natural term of 14 years, and expressed views adverse to the 
present system of here and there extending the life of a patent. 
If it be found that patentees are not as а rule adequately 
remunerated in 14 years, let the life of all patents be 
sufficiently extended to attain ‘that laudable aim ; but 
do not let us increase the speculative character of the already 
highly speculative enterprise of. patenting by every year 
arbitrarily varying the duration of a few patents. The 
proceedings in connection with Dr. Hopxinson’s invention 
have not tended to make us alter that opinion. It may 
be. said that the life of patents is not arbitrarily, but. 
judicially, varied. The term “ arbitrarily’ may be “ unpar- 
liamentary," but it is apposite. Can anything be more 
arbitrary, in the ordinary acceptation of the word, than that 
the fundamental questions of the meritoriousness of an 
invention, and the adequacy of the inventor's remunera- 
tion, should be made entirely subsidiary to the degree of 
legal craft displayed in drawing up a petition? It certainly 
will be an ill day for the electrical industry of this country 
when the American custom of forming powerful combinations 
to run master patents for all they are worth is ‘imported 
into England, and becomes recognised as an entirely legitimate 
mode of making money. But at the same time it cannot be 
denied that there is much truth in the plea of the Westing- 
house Company that at the present day few inventors can get 
their rights without the aid of protecting syndicates or com- 
panies. That being so it would seem desirable in the interests 
of inventors to treat companies’ petitions with the same tender. 
solicitude that is displayed in the case of the genuine poor 
inventor when he on rare occasions manages to plead his 
cause before the Judicial Committee of the Privy Council. 
The evident tendency which exists to place a ban upon the 
petitions of joint-stock companies is an excellent way of 
lowering the market value of patents and so far discouraging 
invention. The three-wire patent was in every sense of the 
word a good patent, and it would have been more satisfactory 
in every way for the question of its extension to have been 
fought out on its merits with the aid of the large corps of 


barristers and experts engaged on either side. 
.KINSON'8 patent possessed sufficient merit to warrant а seven- 


That Dr. Hor- 


year extension there can be no doubt. The interesting and 
instructive point would have been the assessment by the 
Judieial Committee of the remuneration which properly 
rewards an invaluable idea. The non-suiting of the 
petitioners in this case should prove a useful object-lesson 
for those desirous of impressing upon the Legislature. the 


necessity of prohibiting the game of chance known as petition- 


ing the Privy Council to prolong a patent. 
— — — — 


FUNERAL OF SIR JOHN PENDER. 


—— 


On Friday last, in the . God's acre” of the quaint little 
parish church of Foot’s Cray, Kent, within a short distance of 


the house where so many pleasant memories cluster, were laid 


to rest the mortal remains of Sir John Pender, Knight, born 
September 10, 1816; died July 7, 1896." The vault wherein 
the body, in its plain oaken coffin, was. deposited had not been 
opened since the burial of Lady Pender in 1890. Here also 
lies interred the body of Sir John’s second son, Henry Denison 


Pender, who died at Foot’s Cray on January 18, 1881, aged 28, 


after an illness contracted in Rome. PE 
Foot's Cray Place being close to the church, the mourners 
were able to traverse the journey through the park surround- 
ing the house on foot. The mourners included—Mr. James 
Pender (M.P. for Mid-Northamptonshire, eldest son of the 
deceased), Mr. J. Denison Pender (youngest son), Masters John 
Cuthbert Denison and Henry Denison Pender (grandsons), 
Sir G. W. des Үсих (son-in-law), and Mr. des Vœux (grand- 
son). Sir John was followed to his last resting place by a. 
large number of thoge associated with him in the great enter- 
prises with which his name will always be'so closely conneeted. 
The litgle church was packed with a congregation of about 200, 
who listened intently to the beautiful Service for the Dead,” 
which was impressively rendered by the Vicar of Foot's Cray, 
the Rey. Charles. Birch, assisted by the Very Rev. Dean 
Bradley, Dean of Westminster, who conducted the ‘closing 
scenes of his old friend’s earthly career with great sympathy, 
and deep emotion. A large and reverent crowd of. villagers 
was attracted to the prettily-situated churchyard; where the 
family vault of the Penders was literally covered with the floral 
offerings of friends absent and present. Owing to the absence 
from England of a great number of Sir John’s fellow- workers 
in his great submarine cable enterprise, many who would 
otherwise have béen present were prevented from paying 
the last tribute of affection to their old comrade and chief; 
but some consolation to those who, from circumstances 
beyond control, were compelled to remain at Buda Pesth 
to watch over the important interests of the great cable 
companies, is given in the fact that all the leaders of the 
industry who could possibly pay this last token of respect to 
the man who has done so much for submarine cable work 
were present, and mingled their grief with that of Sir John’s 
family at the death of one whose memory will long be held 
in reverence as the leading spirit for half a century of that 
noble and necessary work of ‘ bridging the distance between 
the nations, of cementing peace and goodwill among men, and 
of enabling the colossal commercial transactions associated with 
the close of the nineteenth century to be conducted with that 
speed and absolute accuracy so essential to a successful issue. 
In addition to the members of the family, those present at 
the funeral included:—The Marquis of Tweeddale, Lord 
Sackville A. Cecil, Admiral Lord John Hay, Lord kelvin, 
F.R.S., Lord Portsmouth, The Hon. W. St. John Brodrick, 
M.P., The Hon. A. G. Brodrick, The Very Rev. Dean 
Bradley (Dean of Westminster), Messrs. C. F. Venndt and Н. 


Schiotz (representing the Great Northern Telegraph Company), 


Mr. Fred. Ward (representing the Commercial Cable Company), 
Messrs. J. T. Crowe and J. A. Chisholm (Deputation from the 


London Caithness Association) Admiral Sir Leopold Geo. 


Heath, K.C.B., Sir Henry Mance, C.I.E., Sir Eyre M. 
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Shaw, Mr. E. Cunliffe Owen, C. M. G., Mr. E. M. Underdown, 
. C., Mr. Allen, Mr. Kenneth L. M. Anderson, Mr. W. T. 
Ansell, Mr. F. Bailey, Mr. S. Barber, Mr. E. R. Barker, 
Mr. S. Barlow, Mr. W. Barnett, Mr. F. A. Bevan, Mr. 
W. Boeck, Mr. W. G. Bond, Mr. A. Brown, Mr. T. A. 
Bullock, Mr. W. H. Burman, Mr. Charles Burt, Mr. John 
' Cambrook, Mr. T. Cole, Mr. Richard Collett, Mr. Sidney 
“Collett, Mr. E. W. Cox, Capt. W. Н. Davies, Mr. Е. Dawes, 
Mr. C. W. Earle, Mr. R. Enfield, Mr. W. Faulkner, Mr. 
T. Finnis, Mr. А. C. Forshaw, Mr. W. G. Foster (of 
Cadiz), Mr. D. Gair, Mr. E. Gardner, Mr. Б. Goodman, 
Mr. M. Kaye Gray, Capt. Greey, Mr. J. G. Griffiths, Mr. 
A. R. Hardie, Mr. J. Y. Harrap, Mr. P. L. Isaac, Mr. G. 
C. Juck, Señor J. W. P. Jauralde, Mr. A. R. Johnson, 
Mr. T. Johnson, Mr. Е. R. Lucas, Mr. W. R. Lyne, Mr. 
A. R. H. Mackay, Mr. H. R. Macdonald, Mr. MacLennan, 
Mr. J. McMillan, Mr. W. Н. Owen, Mr. E. W. Paraoné, 
Mr. E. D. Payne, Mr. J. E. Payton, Mr. W. Payton, Mr.. Н. 
W. Pinnell, Mr. Н. A. E. Plank, Mr. Е. T. Preddle, Mr. 
J. Porter, J.P. (of Colwyn Bay), Mr. J. Lloyd Price, Mr. 
P. R. Ranger, Mr. A. W. Rixon, Mr. Е. L. Robinson, 
"Mr. Н. А. C. Saunders, Capt. Scott Smith, Mr. К. R. 
‘Simpson (Edinburgh), Mr. W. Smithson, Mr. G. D. Stacey, 
Mr. С. E. Stewart, Mr. C. W. Strong, C.B., Mr. Herbert 
Taylor, Mr.. Geo. Tucker, Mr. John Tucker, Mr. A. 
Urquhart, Mr. J. L. Verne, Mr. F. Walters, Mr. L. S. 
Wells, Mr. T. H. Wells, Dr. T. Wholey, Mr. W. Williams, Mr. 
A. P. Windridge, and Mr. G. H. Wood (Isle of Man Railway). 
Many beautiful wreaths were received at Foot's Cray Place, 
in addition to those from the family and from gentlemen 
present at the funeral. These included floral.offerings from 
‘the Marchioness of Tweeddale; Mary, Countess of Derby; 
Theresa, Countess of Shrewsbury; Lady Mance, Lord and 
‘Lady Esher, Lord James of Hereford, Bir James and Lady 
' Sivewright and Miss Page (Capetown), Lady Gwendoline and 
Major Little, Sir George Eliot, Mrs. Kenneth Anderson, 
-Mrs. George L. Reid (Manchester), Mrs. C. J. Hetherington, 
Mr. Louis Floersheim, Mr. R. M. Ren wick, Mr. and Mrs. Bonitto, 
Mr. F. Dawes, Mr. P. B. Walker (Sydney, N. S. W.); from the 
. Directors and Head Office and Foreign Staffs of the Eastern, 
"Eastern Extension, Eastern and South African, Black Sea, 
Brazilian Submarine, Direct United States, Anglo-American, 
Great Northern, Direct Spanish, West African, African Direct, 
Pacific and European, Europe and Azores, West Coast of 
America, and Globe Telegraph Companies; from the officers 
and crews of the cable ships “John Pender,” Mirror,“ 
^ Wlectra,” “ Chiltern,” * Amber," Great Northern," and 
“ Duplex; from the Telegraph Construction Company, the 
staffs of Fhe Electrician, the London and Caithness Associa- 
tion, the Ibero-American Benevolent Society, the servants of 
Sir John's household, and from the tradesmen of Foot's Cray. 
Letters and telegrams of condolence were received by the 


family from Viscount Hampden and Lord Brassey (Melbourne); | 


Lord Glasgow (New Zealand); the Hon. К. J. Seddon, 
Premier of New Zealand; Sir Charles Todd (Adelaide) ; 
Sir Walter Francis Hely-Hutchinson, Governor of Natal; Sir 
John Robinson, Premier of Natal; Sir James Sivewright 
(Capetown); the Director-General of Telegraphs, Simla; S. R. 
French, Postmaster-General, Cape of Good Hope; the 
Director-General of Telegraphs, Cochin China ; Senor Clavet 
and the Director-General of Telegraphs, Manilla; the President 
of the Municipal Council, Alexandria; the Governor, Chamber 
of Commerce, and Community of Hong Kong; the Marques 
de Lema, representative of Spain at the Buda Pesth Con- 
ference; the Governor of Malta; P. W. Walker and J. 
Lambton (Sydney); Mr. Mollison (Yokohama); the Delegates 
of the Government Administrations represented at the Inter- 
national Telegraph Conference at Duda Pesth; the represen- 
tatives of all the Telegraph and Cable Companies at Buda 
Pesth; Señor Carlos Santos (Lisbon); the Cable Companies’ 
managers and staffs in China, the Brazils, Egypt, the 
Mauritius, Suez, Marseilles, Malta, Mombassa, Grand Dassam, 
and the Azores; the Home and Foreign stations’ staffs; the 
stalts of the London and Provincial stations of the Cable 
Companies, and from many friends and colleagues of the late 
‘Chairman, both at home and abroad. 
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THE CAPILLARY ELECTROMETER IN THEORY AND 


PRACTICE. * 
BY GEORGE J. BURCH, M.A. 


The capillary electrometer was invented by Lippmann, and 
described by him ina thesis published in 1875. Being specially 
adapted for the study of electromotive changes of short dura- 
tion, it attracted the attention of physiologists. In 1877 
Marey employed it in investigating the functions of the 
electrical organ of the torpedo, and succeeded in obtaining 
photographic records of its indications. In England Prof. 
Burdon Sanderson used it first in & research by which he 
proved that the closure of the leaf of the Venus’ Fly Trap 
is preceded by electrical changes resembling those which 
accompany the contraction of animal muscles. In a lecture 
delivered before the Royal Institution in 1882 he exhibited 
photographs of the excursions of the capillary electrometer 


produced in this way. 


My own connection with the subject dates from the winter 
of 1886, when I was shown the originals of these photographs 
and the apparatus which had been in use up to that time. As 
none of the capillary electrometers were in working order, and 
there was а difficulty in obtaining fresh ones in England, Г 
offered to make some, and succeeded, after a few trials, on the 
last day of the year. Finding the whole subject to be of great 
interest, I undertook also the installation of new photographie 
apparatus, and since that time have devoted a good deal of my 
leisure to perfecting the method and collaborating with Prof. 
Burdon Sanderson in its physiological applications. | 

Itis strange that an instrument so easily eonstructed and 
so sensitive should have remained for nearly 20 years practi- 
cally unknown, save to physiologists. But although the 
principle of the electrometer had been studied up to a certain 
point, the practical details essential from the standpoint of the 
instrument-maker had not been worked out. My object was 
to find out these details by a systematic investigation of the 
mechanical and electrical constants involved and to publish 
them. 

After two or three months’ work I began to see much greater 
possibilities. There was a feeling among physiologists that 
the indications of the capillary electrometer did not represent 
quantitatively the value of rapid changes of E.M.F., because 
the meniscus, although it moves very rapidly, requires an 
appreciable time for its excursion. Accordingly such photo- 
graphic records as had been obtained were relied on solely 
to determine the direction of a current and the period, 
but not the amount, of any change in its intensity. It 
occurred to me that if the laws of the movement could be 
determined it might be possible from the photographed 
curve of an excursion to draw another curve representing 
the variations of E.M.F. which caused it. I had already 
nearly sufficient data, and after a few more experiments 
was able, without using any hypotheses, to show that the 
velocity of the meniscus at any moment is directly propor- 
tional to the distance through which it would have to move 
before coming to rest under the influence of a constant 
current equal in intensity to the P.D. between the terminals 
at that instant. Furthermore, [ invented a simple method of 
measuring the velocity of the meniscus at any point on the 
photograph of an excursion. 

This discovery places the capillary electrometer in a unique 
position. It becomes available for a class of work that no 
other instrument can perform. A cycle of electromotive 
changes can be plotted down within 1 per cent. of the trath, 
at intervals of 4s 5th of a second, with the present apparatus, 
and there is every indication that it might be driven five times 
as fast. It seems probable that the capillary electrometer 
may do for the dynamo what the indicator diagram does for 
the steam engine. In the summer of 1894 I obtained by its 
means photographs of the excursions produced by telephone 
currents, in which the characteristic vibrations of the various 
consonant sounds could be distinguished.. 

I propose in these articles to describe minutely the method 
of making an electrometer, and to discuss the relation of its 
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physical constants to the dimensions and form of the capillary. 


I shall then give full details of the apparatus for producing 
the photographie records and measuring them, together with 
a brief account of the applications of the method during the 
seven years that it has been in use, including among the 
illustrations the hitherto unpublished photographs of telephone 
currents which I exhibited at the meeting of the British 
Association in Oxford. These will be followed by the current- 
curves of several dynamos recently photographed by myself, 
I shall conclude with the methods of usiog the instrument fot 
direct observation without photography. | 

The principle of the capillary electrometer may be best 
illustrated by the following experiment. Take a piece of soft 
glass tubing of about 5mm. or 6mm. diameter, and draw it 
out in the middle so as to form a capillary of about 0:6mm, 
bore. Cut it in two, and bend each half into a U-shape, the 
limb formed by the capillary being shorter than the wide limb. 
Fill each with pure mercury and support them side by side in 
a beaker of dilute sulphuric acid of 25 per cent., so that the 
orifices of both capillaries may be immersed. Expel the air from 
the capillaries by blowing down the wide limbs of the U-tubes. 

The mereury will stand higher in the wide portions of the 
two tubes than in either of the capillaries, and the difference 
of level will be greatest in that U-tube which has the narrowest 
capillary. Now pass a clean platinum wire into each of the 
wide limbs, and connect these wires for & moment with the 
derived circuit of à rheocord, or any convenient source of P.D. 
not exceeding- O 5 volt. The mercury column in the capillary 
by which the current enters will rise, and that by which it 
leaves the circuit will be depressed. This ‘altered condition 
will persist after the circuit is broken, but on joining the two 
platinum wires together the mercury will instantly return in 
both tubes to its former level. Lippmann explains this pheno- 
menon by saying that the surface-tension between the mercury 
and the sulphuric acid is altered by the action of the current, 
and that this alteration is directly proportional between certain 
limits to the P.D. between the terminals. In practice it is 
unnecessary, and would be inconvenient to observe the move- 
ment in both tubes, and accordingly one of them is made 
larger in both limbs than the other, and serves to contain the 
acid into which the capillary point of the second tube dips. 
For some purposes, hdwever, the arrangement above described 


answers better than any other. | 
How to make a. Capillary Electrometer, . | 

In determining the form of the instrument the following 
considerations must be borne in mind. Тһе pressure of the 
mercury against the glass must be sufficient to keep the acid 
from creeping past it to the platinum wires, and the columns 
should therefore occupy at least 5cm. of the vertical part of 
the tubes. Provision must be made for washing out the acid 
and replacing it with fresh, from time to time. 

The maximum sensitiveness, and the greatest rapidity of 
action, are only obtained together when the tube is cut off 
at а certain part of its length. This is best done after the 
electrometer has been put together. For these reasons 1 
much prefer those forms in which the capillary is not perma- 
nently fixed to the U-tube. | | | | 

Soft soda-glass answers best. The tubes should be 
examined with & lens for eapillary passages in the walls. 
These, if large, are not always obliterated in the subsequent 
manipulation, and they impair the definition under the micro- 
scope. The selected pieces must be washed out three times 
with aqua regis, and then rinsed very thoroughly with pure 
distilled water. If on heating & iube so prepared over a 
Bunsen burner and sucking air through it, the least taste 
ean be perceived, the cleansing is not sufficient. Finally, the 
tubes are dried by aspirating air through them. The opera- 
tion of making the electrometer should be proceeded with at 
once. 

The normal form for ordinary use is shown in Fig. 1. The 
electrometer tube A is from 4mm. to 6mm. in diameter and 
10cm. or 12cm. long from the top to the first bend.. The 
walls should be about 1mm. thick. To make it, cut off about 
25cm. of the cleansed tube, and heat it in the middle before 
the gas blow-pipe till it thickens, and the bore is reduced to 
one-third of its original diameter. Remove it from the flame, 


the crook in one operation. 


and very gently draw it out, till the centre portion is 1mm. or 
15mm. in diameter. Fuse the middle of the narrow part in 
the point of the flame till it separates, sealing up both ends 
in the act. You have now a pair of tubes tapering at one end 
to a strong, thick walled capillary, the bore of which is several 
times larger than that of the finished instrument. The next 
step is to make the crook. Holding the tube in both hands, 
heat it just above the tapering part for a distance of lem. 
When it is soft a slight lateral displacement of the hands, the 
two ends of the tube being kept parallel, forms both bends of 
A little care is necessary to pre- 
vent the tube from becoming flattened. Lastly, the upper 
end of the tube is rounded in the flame, which must not be 
allowed to blow into it. 

The U-tube В has next to be made; this may be of thinner 
glass than the other. After forming a slight lip on one end 
and rounding the walls of the other, it is heated in the flame 
until it thickens and begins to close up. It is then very 
slightly stretched out and at the same time bent into the 
shape shown in the figure. The object of making the tube 
narrow in the bend is to prevent the mercury from flowing . 
too freely from side to side when the instrument is carried 
about. The clip C is of thin sheet brass. It is about 25mm. 
wide, and is lined with a strip of morocco leather of the same 
width. The tubes A and B are gripped firmly by it, but not 
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Fic. 2.—-The Pressure Apparatus, 


Fic, 1. — Normal Form of 
Capillary Electrometer. 


so tightly as to require undue force ёо adjust them. It remains 
to draw the capillary point of the tube A. For this purpose 
I employ the flame of an ordinary bat's wing burner turned 
so low as almost to go out. Holding the tube in the left 
hand and the drawn out end between the finger and thumb 
of the right hand, I bring the middle of the narrow part into 
the flame, the heat of which is just sufficient to soften, but 
not to melt it. Removing it, I suddenly and firmly draw it 
out, taking care to keep it parallel with the large end of the 
tube. I then cut it across the middle. For this purpose I 
use a small three-cornered file with the teeth ground off, 
hardened by dipping it while red-hot into cold mercury. 
Nothing but practice will ensure the drawing of a good 
capillary, but if on examination with the lens it does not 
appear satisfactory a piece of glass may be fused on and a 
new point drawn. I have even made a new point to an old 
electrometer tube without emptying out the mercury. The 
instrument is now ready for putting together. The tubes are 
slipped into the clip and twisted round until the end of À 
comes-direetly over the mouth of B. Exact parallelism of 
the capillary part of A with the walls of the U-tube D is 
secured by slightly bending the brass clip C. Mercury is then 
poured into A from a capillary pipette freshly made from a 
piece of perfectly clean glass tubing. The tube B is also filled 
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with mercury to a depth of about бош. The mercury must 
have been recently distilled in vacuo. . | " n 

It remains to attach the pressure apparatus. This consists 
of a pair of glass bulbs, P and Q, connected Бу a thick-walled 
rubber tube. P is suspended by a cord passing over a small 
pulley and attached to & bobbin, by turning which it can be 
raised or lowered. The bulb Q has attached to it the four-way 
tube К, leading to the pressure gauge S, tlie stop-cock T, and 
the tube V, with which the electrometer is connected. The 
stop-cock is necessary in order that the bulb Q may be easily 
refilled with air in case of leakage. A piece of pressure tubing, 
D, about 40cm. long, part of which is shown in Fig. 1, is slipped 

over the tube V (Fig. 2) and secured with wire. 

The mode of completing the circuit is seen in Fig. 1. F is 
a terminal attached to a piece of brass tube, inside which a 
platinum wire is soldered. This wire passes down the short 
piece of rubber tube E nearly to the bottom of the straight 
part of the tube A; and & similar wire is inserted in the open 
limb of the tube В.. The platinum should be made red-hot 
before putting it into position, to burn off impurities. All the 
joints should be made with burnt rubber, save that which 
connects E with A,for which vaseline may be used, so that it 
can be easily taken on and off. | 

A screw clamp fixed to the adjustible stage of a microscope, 
with its tube horizontal, grasps the tube A firmly just above 
the clip C, and an insulated support must be provided to take 
the weight of the rubber tube D so as to prevent any undue 
strain on the capillary. 


Fic. 5.—Electrometer with Ечо. 4.—Projection El . 
Up Pointing Cap rojection Оа 


When everything is ready the bulb Р, Fig. 2, is raised, and 
mercury flows into Q, expelling some of the air from it, and 
thus forcing the mercury in the electrometer tube through the 
capillary. When this is the case a few drops of dilute sul- 
phuric acid of 25 per cent. are poured into the short limb 
_ of the tube B, and the pressure-bulb immediately lowered till 

the flow ceases. The circuit is next completed by connecting 
the platinum wire in B with the terminal F, after which the 
pressure may be cautiously increased until the mercury column 
nearly reaches the tip of the capillary, when the electrometer 
is ready for testing. The circuit must always be closed before 
increasing the pressure, otherwise the instrument acquires a 
charge which prevents the mercury from rising to its proper 
position in the capillary. 

Another form of electrometer, illustrated in Fig. 8, is useful 
for some kinds of work. It differs mainly in having the point 
of the capillary directed upwards instead of downwards. The 
tube B is reduced to a mere collar slipped over the wide part 

‚ of the U-shaped electrometer tube. A platinum wire twisted 
round the neck of the capillary passes downwards between it 
. and the tube B, which may be fused on, or secured by cement. 
Mercury is then poured into A and B, and a few drops of 
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acid are put into D. These electrometers work well for а 
time, but do not last long if cement is used. | 

. Owing to the curvature of the surface through which the 
capillary has to be observed, the top and sides of the mercuty 
column are not in focus simultaneously under the microscope. 
The definition is greatly improved by placing a thin cover- 
glass against the tube B, to which a drop of acid causes it to 
adhere. The acid has the advantage of not drying up, and 
any other liquid would be likely to creep round into the 
electrometer and spoil it. 

For the production of photographic records by projection 
more perfect definition is needed, and I accordingly employ 
the modification shown in Fig. 4, in which nothing but a thin 
cover-glass comes between the capillary and the objective. 
The tube A is somewhat longer than the corresponding part 
of Fig. 1, in order to allow room for two clips, G and C, 
instead of one. The tube B is considerably larger, and much 
more strongly lipped. In the shorter limb it carries a piece of 


very thick-walled burette tubing, H, ground in like a stopper, 


and projecting about 25mm. The front of this tube is ground 
away, 80 that the bore of it is laid open from end to end, thus 
forming & trough just widé enough to contain the capillary with- 
out undue risk of breakage. A piece of thin cover-glass closes the 
trough in front, and the surface tension of the acid keeps it 
full of liquid. The clips C and G are clamped firmly by 
means of screws not shown in the diagram, and they are so 
arranged that the small adjustments necessary to bring the 
capillary exactly parallel with the front of the trough can easily 
be made. This instrument is somewhat fragile, but the definition 
of the projected image is greatly superior. I am at present 
engaged upon an improved form, which will need less careful 
handling. 
(To be continued.) 


PRINGLE AND. KENT'S SURFACE RAIL TRACTION 
T SYSTEM. 


The rapid advance of electric traction is naturally directing 
the attention of engineers to perfecting the means of distribu*- 
ing electric energy to moving vehicles. Existing systems, such 
as the American-born trolley, are being overhauled, improved 
and adapted to English requirements; and quite new systems 
are being brought forward and developed. One of these latter 
is the surface rail system of electric traction which has been 
invented by Mr. P. J. Pringle, of Sidcup, who, in conjunction 
with Mr. Money-Kent, of Messrs. Sharp and Kent, has been 
busy for some time in perfecting its details. 

This system is a closed conduit or surface sectional rail system, 
having all the supply equipment underground, and with no 
open slots as in the slot conduit system. It can be erected at 
& cost not much higher, it is said, than good overhead con- 
struction. Several forms of this class of system have already 
been proposed, the main principle being to have a switching 
device for every surface rail actuated either mechanically by 
the movement of the car, or electrically by electro-magnets 
carried by the car, or contained in underground switch boxes. 
As the spacing of the rails is dependent on the length of the 
car, the number of these switching devices required рэг mile 
of track is some 300 or 400. It will be contended that any 
advantage which may accrue from these systems is obtained at 
the expense of greatly increasing the complexity of the same, 
and the liability to break down. These switch-boxes must be 
as simple and reliable as possible, and the number required 
greatly reduced, to ensure satisfactory wurking and а reason- 
able first cost and maintenance. In the present system 
about 13 automatic switching devices or distributors are 
used per mile of track; these being placed about 185 
yards apart, preferably under the footpath, for convenience of 
inspection. The distributor is shown in plan and section in 
Figs. 1 and 2, and consists of two electro-magnets, M! and M?, 
the movable armatures of which are coupled to each end of 
the rocking bar B. Suppose M! is magnetised, its armature is 
sucked in, drawing down the bar B against the action of the 
spring 8, and allowing the pawl P, which is thrown over by the 
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small spring S, to engage in a tooth of the ratchet-whcel W, 
adjoining the one it was previously opposite ; at the same time 
the left-hand catch X is disengaged from its ratchet-wheel by 
the plate Y. On M! becoming demagnetised the spring S draws 
back the movable bar, whicb, by the aid of the pawl and 
ratchet-wheel, moves the main supply switch-arm A, together 


with the shunt contact arms on each side of it, from the position 


shown to contact 1, and the left-handed catch X returns and 


: uU» 
mw, a ad A 
| М, VS — 


` 


nm 
* MSS 

* 

et, 


OK * 
ree, 
OD 


» 
х x 
9976 
OOO be 
orotate CX tattle 


S 


ннн 


ODIO "99.2. www 

et. 52 8888 COS X 
QOCXO * 
S 

ene 

s OO) 

5 0%, ооо 
» 
> 


OX 
9.9.) 


TT 


YY 5 


NG 


SN 


[^ 


PLAN 


\ 


breaks current, and the shunt arms have, during tbe major 
part of the time they are in action, only a fraction of an 
ampere passing through them (this being the exciting current 
required for the magnets) the wear and tear is.exceedingly 
small. Of course, during the short-circuiting of the magnets a 
| larger current flows, but there is very little sparking. 

Fig. 3 shows diagrammatically the connections for two 
distributors arranged for working cars in either direction. 


„ 


ELEVATION 


Fics. 1 and 2. 


locks it. The magnet M? acts similarly in the reverae direction. 
Should, however, the line be double track, and cars only required 
to move in one direction, only one magnet, ratchet wheel, &o., 
and one shunt arm is required. The parts are mounted on 
a slate base, and contained in an iron box filled with a light oil, 
which has the advantage of reducing wear and tear to a minimum 


E Car »——» 


E c s TE 


Distributor No. ! 


Each distributor has 24 contacts, feeder cables running from 
these right and left to 24 of the surface rails. All the 
distributors are in parallel between the main supply cable C 
and the rails E, which act as the return to the source of 
supply D. The action of the distributor is as follows :— 
Supposing the tramoar to be receiving current from surface 


С 


Distributor No. 2 


Fia. 8. 


and keeping out dirt and moisture, The contact pieces have rods 
continued from them, so that the cables can be connected to the 
same at a level above the oil. The cables pass out of the box 
through glands, so that the box can be kept watertight. All 
contacts of the distributor are readily adjustable, and may be 
moved and replaced if necessary ; and as the main arm never 


rail No. 16 of distributor No. 1, and travelling in the direction 
of the arrow, the main switch arm of distributor is on contact 
No. 16, and two of the shunt arms on contact No. 15. By 
following the connections magnet M! will be magnetised by a 
shunt current flowing from main conductor C through M! of the 


sbunt arms on contact No. 15, then through the resistance 
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R! to the tram rails on return. These connections are 
more easily seen in Fig. 4, at A. On the oar advancing 
so that the collectors under the car can bridge across 
the surface rails No. 16 and Мо. 15, as іп Fig. 4 at 
B, it will be seen that M! is short-circuited by the cable 
supplying. current to contact 16. "This causes the main arm 
of distributor to be switched on to contact No. 15, as in Fig. 
4 at C, when immediately the magnet M! becomes magnetised 
again ready for a similar action to occur. When the car is 
passing from the block controlled by one distributor to an 


И ——————————— (:.— 
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| Distributor No. 1 


Еа. 4, 


adjoining one, the additional contacts (see Fig. 3) by No. 1 
and 24 contacts, and the shunt connections shown dotted 
together with the two outer contaot arms, are then and then 
only brought into requisition. Fig. 5 at A shows the counec- 
tions which occur when the car has reached the surface rail 
No. 1 of distributor 1 and is about to enter the block con- 
trolled by distributor 2. Magnets M! of both distributors then 
become magnetised through their resistances Rl, and on the 
car advancing so as to connect No. 1 and No. 24 surface 
rails, both magnets become short-circuited, the main arm of 


distributor 1 being switched cff on to its insulated contact 
No. 25. and the main arm of distributor 2 switched on to 
contact No. 1, when the same actions ocour as in Fig. 4, a, b, c. 
When a distributor is switched out of gear, as distributor 2 
in Fig. 3, not only the main arm is insulated from the supply, 
but the shunt arms are also, so that it is impossible for any 
person maliciously inclined to interfere with the distributors 
by tampering with the surface rails ; also when the distributors 
are in action and supplying current to the cars it is equally 
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to the resistance of the magnets, be brought down to perfectly 
safe limits. Ав each distributor controls a certain number of 
surface rails constituting a block, and only one at a time can 
be supplied from the same, the cara are enforced to keep a 
certain distance apart, as in our railway block systems, which 
has the advantage of regulating the traffio. About 24 surface 
rails to each distributor is the most economical number ; beyond 
this it will be found that the extra outlay in feeder cables is 
not sufficiently warranted by the reduction in the number of 
distributors required. The length of each block with 24 sur- 


Distributor No. 2 


Distributor No. 2| Distributor No. 1 
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face rails per distributor is about 135 yards, which, taking the 
average speed of the cars to be seven miles per hour, would 
require two-thirds of a minute for each block to be traversed. 
Allowing, say, two blocks distance between each car, this would 
easily permit of a 13min. service. Should, however, the traffic 
at any part of the line require a quicker service than this, 
this can be arranged for by reducing the number of surfaos 
rails controlled by the distributors. 

In the event of a car running into a block in which there is 
already a car, the supply is switched off, and cannot be 
reconnected until the block is clear. This reconnection is 
carried out by means of a supplementary switch fixed under- 
ground at the junction of two blocks, and actuated by the 
driver. The connections of this аге shown in Fig. 6, which 
permits in this case of the supplementary switch S actuating 
the distributor over contacts 1, 2, and 3. Suppose the car, 
having had its current switched off at surface rail 24, is carried 
by its own momentum on to surface rail 2, on turning the 
switch arm of S on to “а” contact, the distributor magnet 
would become magnetised, and on switching it off “a” then 
demagnetised, moving its main switch arm into contact |. 
Then, on further moving the switch arm of S so that it con- 
nected contacts la and 2a (which would make similar connec- 
tions to those made by the car in passing over surface rails 
1 and 2) the magnet would become short-circuited, and 
the main switch arm moved on to contact 2, ready 
for supplying current to the car. The switch S is so 
designed that while in action contacts la, 2a, and 3a 
are disconnected from the surface rails 1, 2, and 3, so 
that none of the latter while exposed can become alive. If 
the cars followed one another at such intervals that with care 
no two cars could enter the same block, the supplementary 
switch would not, of course, be necessary. A switch somewhat 
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impossible to affect their action. As regards safety to the | similar in action would also be used for the termini and depót 
traffic, only those surface rails actually supplying current tothe | yards where the cars would be grouped together for short 
cars are alive—that is, connected with the electric supply; | distances of the line. The surface rails are about 34ft. long, 
and as this is automatically carried out by means of the dis- | and placed at intervals of every 16ft.; this spacing of the 
tributora in exact relationship with the advance of the tram | surface rails required five collectors under the cars. The 
cars, these surface rails so connected are always covered by the ; advantage in using several collectors is a reduction in the 
base of the tram cars, so that it is impossible for traftic to'be number of surface rails required per mile of track, and at the 
endangered. With regard to the surface rail in advance of the | same time they can be shorter, correspondingly reducing the 
one supplying current to the car the potential at this point can, | surface leakage in damp weather. As there &re never more 
by suitably adjusting the resistances R! and R? with reference than two surface rails per car connected with the main supply 
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(the greater part of the time there being only one), the surface 
leakage from these would, even in wet weather, be of small 
account, and would compare favourably with the overhead and 
slot-conduit systems in this respect. 

Figs. 7 and 8 show the form of conduit used in this system, 
which consists of a rolled iron trough, the upper part carrying 
the surface rails bolted to creosoted wood, and the whole 
embedded in asphalte, similar in composition to that which is 
used in paving roads, and the lower parts taking the main 
conductor and feeder cables. The plate P is laid in after the 
cab!es, and retains.the asphalte. The top sides of the conduit 
and the surface rail being undercut cause the asphalte to 
firmly embed the surface rails, the whole forming a compact 
and thoroughly durable form of conduit. It also has this 
advantage, that should it be necessary to open the same at any 
time, this can be done without disturbing the road surface. 
The number of feeder cables laid in the conduit varies from 
one to twelve, and the depth of the lower part can therefore 
be varied to suit the number. The ironwork of the conduit 
would break joint at short intervals, so that no section would 
be very well earthed, in case a connection were made between 
it and a surface rail by some metallic substance lying ou the 
track during the passage of a car. It is evident that the tyres 
of vehicles would have no effect, as no surface rails exposed 
beyond the base of the cars are alive. As this conduit is only 
oin. wide by 6in. deep, it can be laid in an existing track 
without a very expensive disturbance of the road. 

The total cost of this system of electric traction, assuming it 
to be adapted to an existing tramline, has been estimated by 
Messrs. Pringle and Kent to be £2,300 per mile of single track, 
or £4,130 per mile of double track. These estimates place the 
Pringle system in a favourable comparison with the slotted 
conduit systems, and it will be seen that it is not very much 
more costly than the overhead trolley system. Apart from 
the question of prime cost, however, the Pringle system of 
traction possesses several important advantages. The absence 
of overground construction and of open slots or conduits, the 
exposure of the surface conductor to working pressure only 
when covered by the car, with the consequent increased safety 
and decreased leakage, and the interlock system involved in 
the use of the distributors, are among these advantages. The 
system undoubtedly deserves to be given a fair trial on а length 
of real, full-sizo tramway ; and, so far as it is possible at 
present to judge, it ought to prove a success. 


HOT-PRESSES WITH ELECTBICALLY-HEATED 
GLOSS-BOARDS. 


Prof. E. Müller, of Hanover, in an article in the Leipziger Monats- 
schrift für Textilindustrie describes а system of glossing textile goods 
with electrically-heated pressing-boards, the invention of Herr Julius 
Sarfert. These heating gloss-boards consist of two thin sheets of 
fibrous non-conducting material, glossed on one side only. Between 
these are placed, in zigzag, strips of nickel O-Imm. thick, which 
are cut out of plates of this metal, the spaces between being, of 
course, filled with non-conducting material. The two cardboard 
plates are then glued together with a special glue which stands heat 
and moisture well. The total thickness of such a heating plate is 
only 13mm., and weighs 1'59lb., for a size of 28lin. by 22}in., 
an ordinary gloss-board of the same size and 0 65mm. thickness 
weighing 0°53lb. The workman in putting the ordinary glossing- 
boards into the stuff leaves one out now and then and places a 
heating gloss-board instead. The exact distance between these 
latter depends upon the thickness of the stuff to be pressed, and 
it will be smaller for thicker cloth and greater for thinner. The 
whole set is then placed in position in the press, and all the heat- 
ing plates are connected up. There are two terminals on each 
plate, one at each end of the heating metal conductor. The 
current is supplied at different pressures up to 50 volts, and about 
202 watts are required for plaies of the above-mentioned size. 

To obtain reliablo figures, tests were made at the laboratory at 
Hanover under the direction of Prof. E. Müller. A piece of cloth 
15 metres long was built up in the ordinary way with 22 gloss- 
boards, The heating-press plates were distributed in the following 
way. First came five ordinary boards, then one heating plate, then 
10 ordinary boards, then one heating plate and then another five 


ordinary boards. The whole was closed top and bottom by wooden 
boards. Observations of the different temperatures between the 
layers were taken. Thermometer No. 1 was only two layers from 
one of the heating plates, while No. 2 was placed exactly mid-way 
between the two heating plates. The current was then switched 
on at 35 volts pressure, and after 15 minutes was raised to 40 volts. 
After another 15 minutes the current was switched off, and the total 
heating lasted therefore half an hour. The external temperature 
at the beginning was 15 2*C. 
The different readings are shown in the following table :— 


Time in minutes after Degrees in centigrade. 


commencement of test. 


No. 1. . No. 2. 
0 29:0 2877 
5| 46:0 42:0 
10 - 35 volts 64:5 63:0 
14 75:0 72-0 
15 750 740 
20 89:5 | 35. 
25 98:0 
0 40 volts. 169-0 108:5 
30 | 7111 110°5 
| Current 111:0 111:0 
53 switched 81˙3 85˙0 
180 off for 52˙5 340 
2407 cooling. 26°0 21:0 


In another test, with a gradual rise in pressure up to 45 volts in 
three-quarters of an hour, a temperature of 121°C. was reached. 
The mean power consumption for each plate was 311:5 watts. 

With regard to working expenses, Prof. Müller thinks that an 
ordinary hot-press, with 70 heating plates, would cost per half-hour, 
on & moderate tariff, about 6d. That the system has found favour 
in the textile industries is shown by the fact that a large German 
firm of textile manufacturers has laid down a plant of 12 large 
electrically-heated hydraulic presses. | 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New Tonk, July 3, 1896. 


The New York Telephone Oompany.—In connection with 
the incorporation of the New York Telephone Company, 
which was noted in my last letter, and the object of 
which gave rise to considerable speculation in electrical 
circles, it is announced this week that it has taken over 
the property and business of the Metropolitan Telephone 
and Telegraph Company of New York. The successor Com- 
pany assumes all contracts and other obligations of the 
Metropolitan Company. The absorption also includes the 
Westchester Telephone Company, which carried on opera- 
tions in Westchester and Rockland counties and a portion of 
Connecticut, all of which territory lies to the north of Man- 
hattan Island. The object of the consolidation is to provide 
additional capital for the extension and improvement of the new 
absorbed systems. Concurrently with this notice was one sent 
out by the American Telephone and Telegraph Company (long 
distance telephone) to the effect that on aud after July Ist, the 
charge for overtime b»yond the initial period of five minutes 
will be made by the minute at the rate of one-fifth of a 
single message for each additional minute. The Company has 
discontinued the practice of notifying the subscriber at the 
end of each five minutes, how much time has elapsed. 


Convention of the Street Railway Association.—Active 
preparations have already begun for the next Convention of 
the American Street Railway Association, which will be held in 
St. Louis, Mo., Tuesday, October 20 next, and continue for 
four days. · Ав is usual at conventions of this Association, a 
large exhibition of electric railway apparatus and appliances 
will be held, and for this purpose a large space in the Conven- 
tion Hall has been set apart. The convention and exhibition 
will be held in the same building in which the recent National 
Republican Convention held its meeting. The current for the 
operation of apparatus at the exhibition will be supplied at 
550 volts. | 


A New Railway Signal.—4A test was made a few days аро 
on the Delaware, Lackawanna and Western Railroad, near this 
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city, of an interesting railway signal. The principal feature 
of the signal is a revolving semaphore arm. On a bracket 
attached to the signal post is a box containing an electric 
motor which revolves the semaphore. When the block ahead 
is clear the semaphore revolves, indicating to the engineer of 
the train by its motion that he also may continue in motion. 
When the block is not clear, the semaphore remains stationary, 
in & horizontal position, the same as.the ordinary block signal 
whon in “danger position. The inventor of this signal, Mr. 
Henry Bezer, of New Rochelle, New York, claims many advan- 
tages for this rotary signal, the most important of which is that 
the engineer cannot fail to interpret its language. At night a 
signal lamp revolves on a vertical spindle, flashing alternately 
red and white lights. When the signal is at “danger” only 
the red light shows. The apparatus is quite simple, and has 
many commendable features. | | 


CORRESPONDENCE. 

———— : 

NEGATIVE RESISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: When the actual dynamics of a phenomenon is 
unknown, convenience and clearness are what should decide 
our definitions. The case of an electric arc is essentially of 
this kind. We know very little indeed about what is going on 
in the arc, and practically nothing about the dynamics of what 
is happening. Prof. Silvanus Thompson seems to think that 
some @ priori conceptions should control our definitions. The 
whole question is essentially one of convenience of definition. 
This is particularly evident front the very far-fetched nature 
of the quantity which Messrs. Frith and Rodgers have called 
the negative resistance of the arc. If one were to try and 
describe it accurately it would require an even more elaborate 
description than that of an alternating voltage, and it seems 
almost impossible to avoid a great complication because the 
phenomenon of the arc is itself very complicated. Prof. 
Silvanus Thompson, for instance, has not proposed any other 
convenient way of describing the phenomena observed, unless 
he intends that distributed adjuvant electromotive force 
should be used instead of ‘‘ negative resistance." The actual 
complication of the phenomenon described as negative 
resistance makes it very difficult to get a really satisfactory 
term to use for it; and there seems some reason in the objec- 
tion to use the term? resistance at all, for what certainly 
involves the change of resistance with current in some form 
or other, though not in the simple way that Prof. Silvanus 
Thompson suggests. | | 

The theoretical à priori objections to negative resistance do 
not.seem of much importance. .We know a great deal too 
little about resistance to justify à prior? reasoning of the kind. 
Prof. Silvanus Thompson's paradoxes have been entirely 
answered by your leader's remark that nobody suggested 
that a negative resistance could exist alone in a circuit any 


more than a back E. M. F. His own Е= +R actually 


involves this back E. M. F., for а is a back E. M F. in this 
equation, as is evident by the form’ E=RC=a+R,C. 
But the best answer to these à priori objections is that 
given by Prof. Silvanus Thompson’s own ingenious examples. 
He himself concludes that a distributed: adjuvant E.M.F. is 
indistinguishable from a negative resistance, and suggests two 
ways in which such a distributed adjuvant E.M.F. can exist. 
The first case he cites is that of a dynamo which helps. to 
drive the current, and the second is that of the Thomson 
effect in an unequally heated conductor. He says that one 
could distinguish between the effects of resistance and E.M.F: 
in these cases by reversing the current; but this would not be 
so if in the first case the dynamo were a series dynamo, or 
were driven by another dynamo which was driven by the 
current, so that both reversed along with the current. In 
the second case, the adjuvant. E.M.F. would similarly reverse 
with the current if the heating and cooling of the junctions 
were that produced by the current itself. An interesting 


example of this very difficulty of distinguishing between 
E.M.F. and resistance is the recent suggestion of Lord 
Rayleigh (see The Elecirician, June 26, p. 277), that the cause 
of the extra resistance of alloys is a thermo-electric E.M.F. 
These two cases have many points in common. There is 
really very little essential difference between & dynamo turn- 
ing electromagnetic energy into heat by friction on a large scale 
and the innumerable molecular machines by which the ordinary 
resistance of a wire transforms electromagnetic energy into 
heat on a small scale. Just as we can have the dynamo at 
one place driving another so as to produce adjuvant E. M. F., 
so we can have heat production at one place producing adju- 
vant Thomson effects elsewhere. In fact, there seems a great 
deal of reason for expecting that, wherever there are Peltier 
effects and differences of temperatures at different junctions 
with variations of temperature between, in some of these 
latter regions there should be adjuvant Thomson effects—i.e., 
negative resistances. Hence, from Prof. Silvanus Thompson's 
own examples it seems almost impossible but that the very 
negative resistance he so objects to should exist in some part 
of the arc. | 

As it does not require any differences of temperature to 
transform directed energy into heat, but does require differ 
ences of temperature to transform heat into directed energy, 
such as that of an electric current, there is some ground for 
not using the term resistance for any reversed thermal 
phenomenon, and consequently preferring such a term as 
* adjuvant Thomson effect” for any distributed thermal 
action which helps the current. If this use of the term 
‹‹тезівіапсе” were recognised, the term negative resistance 
would generally imply a failure of the second law of 
thermo-dynamics ; and as neither Messrs. Frith and Rodgers 
nor Prof. Ayrton suggest that they have obtained this very 
interesting but extremely improbable result, it would, perhaps, 
be better to give some other name than * negative resistance ” 
to the phenomenon they have observed.—Yours, &c., 


Trinity College, Dublin, Geo. Е. FirzGeraw. 
July 18, 1896. 


LEGAL INTELLIGENCE. 


—— — 


The Three-Wire Patent. 


On Wednesday last, before the Judicial Committee of the Privy 
Council (present, Lords Hobhouse, Morris and Davey, and Sir Richard 
Couch), the petition came on for hearing of the Westinghouse Electric - 
Company, of Victoria-street, and of Dr. John Hopkinson, for a prolongation 
of the Hopkinson three-wire patent, No. 5,576, of July 27,1882. Mr. 
Fletcher Moulton, Q.C., Mr. К. Wallace, Q.C., and Mr. К. Walker appeared 
on behalf of the petitioners. The opponents of the petition were repre- 
sented as follows: 'The Attorney-General (Sir Richard Webster, Q.C., 
M.P.) and Mr. Sutton, for the Crown ; Mr. C. A. Cripps, Q.C., M.P., and 
Mr. J. C. Graham, for Edinburgh, Belfast and Aberdeen; Mr. W. R. 
Bousfield, Q C., M.P., and Mr. Jenkin, for the Corporations of Glasgow, 
Dundee, Hull and Bradford, and for the General Electric Supply Company 
of Preston; Mr. T. Terrell, Q.C., for Liverpool; Mr. Ashton, for the 
Callander Bitumen Company ; and Mr. W. Neill, for the Whitehaven 
Corporation. g 

The ATTORNEY-GENERAL in opening took a preliminary objection. 
Upon the face of the petition, which was that of the Westinghouse Com- 
pany, it appeared that Dr. Hopkingon had received at least £19,400, the 
patent having been sold outright by the inventor to that Company. It 
was not suggested, nor could it be sustained, that the petition was for the 
benefit of the inventor, Dr. Hopkinson, and therefore he held that it could 
not be heard. He called their Lordships’ attention to the decision given 
in 1885, in the case of Bowerdorf, in which it was laid down that an 
assignee of a patent would not be granted an extension unless the inventor 
himself was entitled to, and would himself receive, benefit from such 
extension. He also cited other decisions in which it was laid down that 
the Court would grant no extension without the patentee, either directly 
or indirectly, receiving some benefit. From the beginning to the end of 
the petition there was no suggestion that it was on behalf of Dr. Hopkin- 
sop. It was his duty therefore to submit that, inasmuch as the patent 
was commercially sold in 1889, and had been the sole property of the 
Westinghouse Company since—Dr. Hopkinson being only a nominal 
petitioner, the petition being on behalf of the assignees—that there was 
no ground on which their Lordships could allow the assignees an extension. 

Mr. BOUSFIELD intimated, on behalf of his cliente, that he submitted 
the same objection to the hearing of the petition. 

Mr. FLETCHER MOULTON said he hoped he should be able to show 
that such a principle as that indicated by the Attorney-General had never 
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yet been laid down, and, further, that if laid down, it would have the worst 
possible effect. It was almost impossible, with all the more im 
inventions, for an inventor to push his own invention, so that he was 
obliged to go to some one for assistance. Therefore the system of 
passing the property of a patent to some other person or company, 
who would relieve the patentee of all expense, was one that was 
essential. He submitted that, in a case like the present, where the 
assignees had treated the patentee liberally and put themselves in 
his position, although their Lordships might say the prolongation 
should not be solely for their benefit, yet that they should say it was 
one where the assignees should have an opportunity to further push 
the invention, and recoup some of the loss they had sustained hitherto. 
There never could be a etronger case than the present for considering the 
position of an assignee, for during six years of the patent’s existence it was 
prevented by restrictive Acts of Parliament from having any commercial 
value for the purpose for which it was chiefly valuable—the economical 
distribution of electricity for lighting purposes. The consequence was that 
the patent had only had in reality eight years of commercial existence. 
‘Lhe question was of special importance at the present day, because the 
system of working almost all commercial undertakings by joint-stock 
companies, in which people could put capital without incurring liability 
beyond a certain point, had become nearly universal, the result being 
that nearly every important patent was worked: by some company formed 
for that Specia! purpose. In the event of an extension being granted 
the Committee had power to say what portion of the benefit should go to 
the inventor. The direct saving already of this patent in large installations 
had been something like half-a-million.. The granting of the prolongation 
was a matter of favour, not of right, and their Lordships had power in 
iving а decision to consider all the circumstances of the case. 

Lord HOBHOUSE drew Mr. Moulton’s attention to a finding in which 
it was stated that there was no case in which the Board had granted an 
extension of a patent to an assignee which did not, directly or indirectly, 
tend to the benefit of the inventor. | 

Mr. FLETCHER MOULTON replied by turning to а case in Moore's 
Reports, in which he contended a prolongation was granted to an assignee. 
In another case a patentee sold an invention to a company, in which he 
was given some shares, and the company succeeded in obtaining an exten- 
sion. , That was a very similar case to the present, because Dr. Hopkinson 
was given some shares in the Westinghouse Company. If he were able to 
go into the facts of the case he should be able to show that before getting 
a penny Dr. Hopkinson had had to fight an action costing £5,000. 

The ATTORNEY-GENERAL contended that, without considering the 
question whether the assignee might or might not apply for a prolongation, 
the petitioners must be non-suited by the allegations contained in their 
own petition. ` 

After further argument the room was cleared while their Lordships 
consulted together. On the readmission of the public, n 

Lord HOBHOUSE said : Their Lordships are of opinion that the objec- 
tion raised by the Attorney-General, arising on the face of the petition, 
must prevail, and therefore their Lordships cannot report to Her Majesty 
in the way which is necessary for the prolongation of the patent. They 
will not now deliver their reasons, being desirous to look further into the 
cases, but will deliver them at some future date. Regarding the question 
of costs, his Lordship said the strict course was to dismiss the petition 
with costs; but in the present case they would allow one set of costs 
among the opponents. ў 

The proceedings then terminated. 


Lee and Hancock v. Piper. 


On Monday, at Westminster County Court, London, the case of Lee and 
Hancock v. Piper was heard. It was a claim by a firm of electricians, of 
Chelsea, for з. 17s; 11d. for lamps, brackets, &c., supplied for the New 
Wheel Club, Kensington. Mr. Lee deposed to doing the work, and said 
defendant contracted for repairs and alterations at the Club. He took the 
orders from the Club secretary, understanding from defendant that he 
was to take orders for anything wanted, above his £9 estimate, from the 
secretary. Mr. Oliver, the secretary, said defendant had a contract for 
£771 from Mr. de Pinna, the Club proprietor. He arranged with defendant 
that he might order additional lighta and fittings for the conservatory, &c., 
from plaintiff, and the amounts should be put on his account to the 
proprietor. Defendant had been paid the amounts. 

r. A. PIPER, the defendant, denied giving the secretary authority to 
order anything from plaintiff, who was paid the £9 according to his 
estimate. That was the total amount he charged the Club proprietor for 
electrical work. In answer to his Honour, he said he did include the 
amounts on his bill to oblige Mr. Oliver. 

His HONOUR found for the plaintiffs, with costa. 


BOOKS RECEIVED. 


' Induction Coils.” By H. S. Norrie. (London: E. and F. N. 
Spon. Price 50 cents.) | 


** Jordan's Tabulated lent of Iron and Steel. 
Jordan. (London: E. and F. N. Spon.) | 
Calendar for 1896-7 of the Glasgow and West of England 
Technical College. (Glasgow : Robert Anderson. Price 1s.) 
* Practical Radiography.” By H. Snowden Ward. (London: 
Dawbarn and Ward. Price 1s. 6d.) ' iid: 


Ву C. H. 


rtant 


"TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning, New iie ir 
matter should be sent early in the J. 


Price Lists, and sim 

SPECIAL NOTIOE—The 1896 (fourteenth annual) edition of 
“ТИЕ ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7s. 64., post free 88. 3d. abroad 9s. The book is greatly enlarged, 
is quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Flect- 
street, London 

“THE ALTERNATE CURRENT TRANSFORMER," Vol. I.—Dy Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New EprrioN is Now KEADY. Price 
12s. 6d., post free. Vol. II., price 12s. 64. post free, is also ready. 

LABORATORY NOTES AND Forms.—With the above title, we have ready 
a set of 40 Elementary and Advanced Exercises for use in Electrical 


Engineering classes.’ These have been prepared by Dr. J. A. Fleming, 
sad 3 will be found of great service M N Demonstrators, a 


Students. The object of this series is the saving of the time of the teacher uU 


and his assistants, and to serve as а record of the work done by the student. 
Each Form is supplied either singly at 4d., or 36. 6d. per dozen nett; in 
sets of any three 1s. nett; or the set of Twenty Elementary (or Advanced) 
Exercises сап be obtained price 58. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in gn, | cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be ‚ price ls. each, A full 
prospectus sent post free. ' ; 

‘ SUBMARINE CABLE-LAYING AND Reparrina.”—By Н. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. €d. NOW Reapy. ; 

„THE Work or Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. 

“ ELgoTRIO LAMPS AND ELgorRIO LraHTING," by Prof, J. A. Fleming, 
M.A., D. So., F.R.S., is now ready. The book is handsomely boumi. 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospectus post free. wt 

** ELEOTRIO, Motive Powss.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the atest information respecting 
the application of electric red LÁ mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good pa , and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 11a.). | | 

t‘ ELECTRICAL ENGINEERING FORMULA,” а pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now tenor: prioe 7s. 6d., by post 7s. 9d, 
(abroad 8в.). A large paper edition with wide margins can be supplied.: 
price 12s, 6d., post free 138. (abroad 138. 6d.). Prospectus on application, 


e DRUM ARMATURES AND COMMUTATOBS."—By Mr. F. Marten Weymourb. 


is also ready ; price 7s. 6d. (abroad 8s.). Prospectus on application. 

t THE STRAM ENGINE INDICATOR AND INDICATOR DriaGRAMS."—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. | : 

“THE INCANDESCENT LAMP AND ITS MANUFAOTUBE."—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 8s.). 
Prospectus on application. 

“ PRACTICAL Nores РОВ ELgOTRICAL STupEnts.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. 

t THE ART OF ELECTROLYTIO SEPARATION OF METALS."—4A,. second issue 
of Dr. Gore’s book is now ready, price 10e. 6d., post free. | 

tt ELEOTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

% ARMATURE WINDINGS OF ELzcTRIO MaoHINES."—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by. 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as 4 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
Ulustrations and 65 full-page tables, 30s., post free. 


TENDERS INviTED.—The Hull Corporation invite tenders for an 
engine and dynamo. Tenders to the Borough Engineer, Town 
Hall, Hull, by the 23rd inst. | 
— The Municipal Authorities of Turis (Valencia) invite 
proposala for the concession for the electric lighting of the town 
for 10 years. Tenders to Е! Secretario del Ayuntamiento de 
Turis (Valencia), Spain. | 

The Municipal Authorities of Vich require tenders for 
the concession for the electric lighting of the streets for 10 years. 
Tenders to El Secretario del Ayuntamiento de Vich, Spain, by tlie 
17th inst. 


The Bray Town Commissioners invite tenders for the 
erection of a brick chimney and for sundry alterations to existing 
buildings at the electricity works, Tenders to the Town Clerk, 
Town Hall, Bray, by the 20th inst. 

The Electricity Committee of the Blackpool Corpora- 
tion require tenders for the supply of lubricating oil. Tenders by 
the 27th inst. | 

TENDERS ACCEPTED.—The Wakefield City Council have accepted 
a tender for the erection of a refuse destructor at the joint elec- 
tricity and refuse destructor works for £3,596, 2 
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TENDERS АссЕРТЕРр.--Тһе Ealing District Council have accepted 
the tender of Messrs. W. Foord and Son for extensions at the 
electricity station for £1,952. 


The Plymouth Town Council have accepted a tender for 
the supply of electric light cables for Old Town, Ebrington and 
Ham-streets for £723 ; and the tender of Messrs. Doulton and Co., 
Lambeth, London, for the supply of stoneware conduits, &c., 
for £227. BR 
i — The tender of the Private Wire and Telephone Instal- 
lation Company has been accepted by the Wakefield municipal 
authoritiés for providing and fitting telephones throughout the 
new municipal buildings. 


The Windsor and Eton Electrical Installation Company 
have accepted the tender of Messrs. Siemens Bros. and Co., for the 
supply of the plant and machinery for their electricity supply 
station. "The contract for the mains has been given to the Callender 
Company. | 
* APPOINTMENTS. —Mr. Н. M. Sayers, Managing Engineer of the 
Bournemouth and District Electrio Supply Company, has been 
appointed Chief Engineer at Madrid: of the Electricity Supply 
Company for Spain. 


— — Mr. C. S. Vesey Brown has decided to accept the 
appointment offered him by the Lincoln Corporation as electrical 
engineer for the borough. "The Sunderland Corporation, in whose 
service Mr. Brown has been for some years, offered him a 
considerable increase of salary, and it has, we understand, been 
arranged that he will superintend the electrical extensions about 
to be carried cut in Sunderland. 


APPOINTMENTS VACANT.—The Governing Body of the North- 
ampton Institute invite applications for the following positions :— 
Chief. Assistant in the Department of Applied Physics (including 
electrical engineering), at a salary of £180 per annnm ; Head of 
the Department of Mechanical Engineering and Metal Trades, at 
£250 per annum ; and Head of the Artistic Crafts Department, at 
a salary of £250 perannum. Applications must be sent in to Dr. R. 
Mullineux Walmsley, at the Institute, St. John Street-road, Clerk- 
enwell, E,C., by Tuesday, the 28th inst. Some additional par- 
ticulars are given in our advertisement columns. 

— The Plymouth Corporation invites applications for the 
st of draughtsman and assistant to the Borough Electrical 
ngineer. Salary £150 per annum, increasing by yearly increments 

of £10 to £200. Applications must be delivered at the office of the 

Town Clerk (Mr. J. H. Ellis), Municipal Buildings, Plymouth, by 

Thursday, the 30th inst. Additional particulars are given in our 

advertisement columns. 


———— The Cape Town and Suburban Electric Lighting Com- 
pany (Limited) invite applications for the office of Electrical 
Engineer to manage the electric lighting works of the Company, 
and to carry out,any new constructive works which may be 
COO: Commencing salary, £300. Some further particulars 

ill be found in our advertisement columns, and applications must 
be sent in to Messrs. Davis and Soper, London agents, 54, St. 
Mary Axe, E.C., by 31st inst. 


DISSOLUTIONS or PARTNERSHIP. —Messrs. William Fox and Thos. 
Edward Rowe, electrical engineers, 64, Fountain-street, Mauchester, 
have dissolved partnership. Debts by Mr. Fox, who continues. 

———— Mr. W. Н. Druce informs us that the partnership 
between himself and Mr. F. F. Bennett having been dissolved, 
he has taken offices at Temple Chambers, 33, Brazennose-street, 
where he intends to practise as a consulting engineer. 


——————- We announced in our issue of June 26th tho registra- 
tion of Messrs. Taylor, Tunnicliff and Co. (Limited), and legal 
notice is now given that the partnership lately existing between 
Messrs. Thomas Taylor and William Tunnicliff has been dissolved 

y mutual consent. All debts due or owing to the late firm of 
Taylor, Tunnicliff and Co. will be received and paid by the newly- 
registered corporation. | | 


PERsoNiL.—Mr. W. Lowry desires us to state that he has 
severed his connection with Messrs. Mellier and Co., with whom he 
has served as electrical engineer for five years, to take charge of the 
electrical departinent of Messrs. Turner, Lord and Co. | 


— — — Mr. A. Н. Vesey informs us that he has relinquished 
his private practice as a consulting engineer, and joined Messrs. 
Vaughan and Brown in a similar capacity. 


—— — Mr. A. E. Hunt, who has for some years been associated 
with the sales department of the Edjson Swan Company, was last 
week presented with a marble clock, as a token of respect from the 
sales department staff, on the occasion of his marriage. Mr. C. 
M. Downie, in making the presentation, complimented Mr. Hunt 
upon his past services, and voiced the hope of all who know him 
for his future success in life. i 


‚ Liquipations.—It was resolved on May 6, 1896, to wind up Swin 
burne and Co, (Limited) voluntarily. This resolution was confirmed 
on June 4th, when Mr. H. Sherwin Holt was appointed liquidator, 


and was authorised to carry out the agreement dated January 1, 
1896, with the Nalder and Harrison Construction Syndicate 
(Limited), for the sale of the goodwill, patents, &c. Claims must 
reach Mr. Holt, 66, Victoria-street, London, S.W., by August 31st. 
Our readers will remember that the Nalder and Harrison Syndicate 
(Limited) decided to go into liquidation on May 11th, when 
Messrs. N. F. Nalder, J. A. McMullen, J. G. M. Hilton and K. J. 
McMullen were appointed liquidators, a new firm (Messrs. Nalder 
and Hilton) being formed for the purpose of carrying on the 
business of both companies. 

LiquipaTions.—At а sparsely-attended meeting of the creditors 
of the Gülcher (New) Electric Light and Power Company (Limited), 
held at the Receiver's office, 73, Lombard-street, on Wednesday, to 
receive a statement as to the winding-up, and to formally pass the 
accounts presented by Mr. Fitch Kemp, it was stated that there 
were no assets for distribution, the amount realised by the sale of 
the estate having been swallowed up in legal expenses. The 
accounts as presented were passed. It was stated by the Chairman 
that Mr. D. de Castro, after a series of misfortunes in electrical 
undertakings, had resumed his practice at the bar. 


Creditors of the Acme and Immisch Electric Works 
(Limited) must send in particulars of their claims to Mr. Edwin 
Wilding (one of the liquidators of the Company), 2, Clement's-inn, 
Strand, London, W.C., by the 25th inst. 


———— It has been decided to wind up the Improved Electric 
Glow Lamp Syndicate (Limited) voluntarily. Particulars of claims 
must reach the liquidator, Mr. S. A. Bartlett, 1, Arundel-street, 
Strand, London, W.C., by August 24th. 


_Betiiss EwNarNEs.—leference was made in a previous issue to 
the record passage made by the torpedo-boat destroyer ''Sword- 
fish," engined by Messrs. G. E. Belliss and Co.,of Birmingham. With 
equal success the boat passed her official trial at Chatham, the 
average power developed by the machinery showing 10 per cent. 
above the contract. The total weight of engines and boilers of the 
‘t Swordfish ” amounted to 5610, per I. H. P., against 400lb. in the 
fastest Atlantic liners. 


ALUMINIUM.—Ata meeting of the British Aluminium Company 
yesterday at the Westminster Palace Hotel (reported elsewhere), 
a number of interesting exhibits were on show, including small 
propeller and other castings. and a large number of culinary and 
other domestic utensils, made at Milton from the products of the 
Company's factory at Foyers. The Chairman of the Company 
explained that they were the only makers of aluminium in this 
country, and that the progress made had been astonishingly rapid. 
The Company claim to have a practical monopoly of the water 
power of the Kingdom, and that the Foyera installation has worked 
smoothly from the first. "The initial difficulties, so far as the water 
power was concerned, were promptly overcome. Orders already 
in hand exceed the capacity of the works at the present time. 
The Directors look forward to a large business in the manufac- 
ture of ships’ fittings, portions of torpedo boats, and especially 
from any development of the motor car industry. uM 

‘‘TREX " CarBons.—We havereceived from the Carbon Syndicate, 
Limited, of 3, Whitehall-place, London, S. W., particulars of the 
special carbons manufactured by them in various forms, including 
crucibles of all sizes, plates and rods, linings for electric furnaces, 
electrodes for electrolysis, pencils for arc lamps, &. It is claimed 
for this special make of carbon that chemical action is resisted and 
temperatures which result in the disintegration of ordinary carbon 
is withstood, that it can be subjected to extremes of heat and 
cooling without breaking, that it is remarkably hard and is only 
with great difficulty broken, that it can be moulded to any required 
shape, and that its electrical conductivity is very high. The price 
list includes those for crucibles, and plates for batteries and 
electrolysis. The Carbon Syndicate are the sole manufacturers of 
‘*Irex”’ Carbons, and agencies have been opened at Birmingham, 
Cardiff, Ince, Newcastle-upon-Tyne, Swansea, and Gasgow. 


Tue ** ENGINEERING Macazine.’’—Tho text and illustrations in 
the July issue of this excellent magazine maintain their usual high 
standard. The contents of the current number include: ‘*The 
Cause and Remedy for Business Depression," by Edward Atkinson; 
„The Turning Point in Railway Reforms,’ by Melville E. Ingalls ; 
„The Filtration of Municipal Water Supplies, by Rudolph Hering; 
„The Utilisation of Anthracite Culm,” by Edward H. Williams, Jr.; 
The Direct Production of Electrical Energy from Carbon, by 
George H. Stockbridge; ‘‘Recent Improvements in Gold Milling,” 
by Henry M. Chance; Modern Machine Shop Economics, by 
Н. L. Arnold; The Architecture of Home-Making," by Charles 
E. Benton; ‘‘Japan’s Invasion of the Commercial World," by 
A. R. Foote ; and ** A Practical Exposition of Electric Lighting," 
by Prof. W. A. Anthony. The usual exhaustive review of the 
World's Press is also given. This number, as well as all the back 
numbers, may be obtained at the offices of the European. edition, 
1, 2, and 3, Salisbury-court, Fleet-street, London, E. C. 

** Hints TO SMALL INvEsTORS."—In its issue for the 11th inst., 
the Statist calls attention to the value as an investment of Anglo- 
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Ameriean Telegraph Ordinary and Preferred stock. <A digest of 
the dividend payments from 1890 to 1895 on both stocks is given. 

CaTALOGUE.—We have received from the Universal Electrical 
Fittings Company (Limited), of Suffolk-road, Sheffield, a copy of 
the second edition of a useful catalogue of main and branch 
switches, distributing boards, lamp holders, artistic fittings, safety 
devices and other electric lighting accessories. The book occupies 
over 40 quarto pages, is admirably arranged and well printed, the 
illustrations affording every assistance to those ordering electrical 
apparatus of this character. The catalogue may be taken as 
evidence that the Co y is in a position to supply a large 
variety of electrical goods. A special feature of the catalogue is 
the space devoted to service switches, main cut-outs, junction- 
boxes and other apparatus connected with underground main 
work. The display of electroliers, standards, brackets and ship 
lighting fittings shows an artistic and serviceable variety. 


ABERDEEN, —1t has been decided to light the harbour and quays 
electrically. The Harbour Commissioners have agreed to provide 
the arc lamp standards and to superintend the lamps, while the 
Town Council will lay the mains from the electricity station to the 
harbour and supply current. The harbour and borough electrical 
engineers are to supervise the carrying out of the work. The 
Council anticipate a material increase of income by supplying 
electric current to enable vessels being discharged at night. 


ASSURANCE OFFICE LianriNc.— The offices of the British Work- 
man's and General Assurance Company, Birmingham, are being 
fitted up for the electric light. 


Ayr.—The Town Council have decided to make some extensions 
of the electric light mains at a cost of £574. 


BALLYMENA (IRnELAND).—The Town Commissioners intend to 
apply for a Provisional Order. 


BERMONDSEY (Lonpon).—The Vestry have decided to oppose the 
application of the County of London and Brush Provincial Company 
for a Provisional Order. 


BorroN.—The receipts from the sale of electric current from 

April 1st to June 30th amounted to £1,352, against £538 for the 
corresponding period of last year. 
. BuRRELTON (PERTHSHIRE).—The villages of Burrelton and Wood- 
side have recently been formed into a special lighting district, and 
are considering the question of introducing the electric light. 
There is some water power available in the locality, and investiga- 
tions are being made as to whether this can be utilised. 


Bury Sr. EpMunp’s.—The Town Council have decided to estab- 
lish electricity supply works at an estimated oost of £20,000. It 
was pointed out in the course of the debate that the late Town 
Clerk had decided that members of the Council financially inte- 
rested in the gas undertaking could not vote upon the electric 
lighting question, but that the present Town Clerk had expressed 
а contrary opinion. 

Canary ISLANDS. News was received yesterday that the Dacia 
had succeeded in securing the broken ends of the Canary Islands 
cable belonging to the Spanish Government. 


Carpirr.—The following letter from Mr. Sydney F. Walker on 
the Cardiff electricity works appears in the Western Mail of the 


lith instant :— 

In view of the failure of the electric light in Cardiff on the night of the 
Prince of Wales's visit may I again urge upon the Corporation the wisdom 
of abandoning the rectifiers, particularly as this can now be done without 
very great expenditure ? I was in St. Mary-street at the time the lights 
first began to fail, and was in the streets until after the whole of the lights 
were extinguished. What I noted was as follows:—Half the arc lamps 
began to flicker and then went out. А little later the same lamps were 
seen trying to relight, but without success, and a very few minutes after 
all the are lights aid all the incandescent lamps went out together. 
I read the cause thus:—One of the rectifiers supplying alternate arc 
lamps failed. An attempt was made either to get the rectifier 
to work again or to switch in the spare one. This would appear 
to have failed, so the whole station was shut down, while a fresh 
start was made. I need hardly dwell upon the seriousness of a failure 
of this kind at such a time, not only to the traffic in the streets, but 
also to shopkeepers and the proprietors of houses of entertainment ; but 
what I wish to point out most strongly is that it is just on these occasions 
when it is of the utmost importance the light should not fail that it may 
fail, under present conditions. We have been free from failures of the 
kind for many months now ; but our freedom has been bought by ceaseless 
care on the part of those in charge, and it is just at times such as the one 
referred to that care is apt to relax. No matter how careful a man may be 
he has only one head and one pair of eyes, and if these are overstrained 
his capacity for taking care is reduced. As the Corporation are increasing 
their plant I would suggest their adopting the plan that has worked so 
well at Newport: place a small transformer at the base of each lamp- 
post, and work each lamp independently. Only a break in the mains 
could then extinguish the arc lamps, and if these are fed by separate pairs 
of mains, alternate lamps being on different cables, the chances of complete 
failure would be very remote. It would probably be necessary to use 
larger currents in the arc lamps than are now employed, and to provide 
reflectors of some kind above the arcs ; but the cost of this would be small 
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red to the freedom from failure that would be ensured, and there 
would, of course, be the saving of the £200 per annum now expended on 
the ‘ rectifier’ station. I nerd hardly say that I still adhere to my view 
that a removal of the generating station to the centre of the town, and the 
adoption of the low-tension systein, would be the best plan and the cheapest 
in the end; but, as the Corporation are hardly likely to do this, I have sug- 
gested the above in the hope that we may at least have immunity from 
such total failure as we had on the night in question.” 

At the last meeting of the Council a question was asked as to the 
cause of the failure of the electric light for twenty minutes on the 
27th ult., and the borough engineer stated that it was caused by 
a hot bearing upon an engine, the load being thereby thrown on to 
a second engine. Then the bearing of that engine also became 
hot, and the electric light went out. The matter was being fully 
reported upon by the electrical engineer. 


CHELTENHAM.—The Borough Electrical Engineer (Mr. Hamilton 
Kilgour) has been authorised to order some additional arc lamps 
and transformers from the Brush Company, at a cost of £835, to 
obtain a 100-kilowatt steam alternator, at a cost not exceeding 
£1,900, and to issue specifications for the supply of a suitable 
engine for the alternator to Messrs. Willans and Robinson, G. E. 
Belliss and Co., and the Brush Company. There is now an equiva- 
lent of 6,500 8 c.p. lamps connected, while 1,000 more are ready 
for connecting up. The Town Council have decided not to renew 
the insurance on their electric lighting station, but will devise a 
scheme for themselves insuring the whole of their property after 
November next. | 


CHINA AND THE PosrAL Озпох.—16 is stated that China is about 
to enter the Postal Union, application having already been made 
through the Inspector-General. | 


DARFIELD (YORKS. ).—The Urban District Council have asked Mr. 
Johnson, of Messrs. Tasker, Sons and Co., Sheffield, to prepare and 
submit an estimate of the cost of lighting the streets electrically. 


Dorkina.—The District Council are making inquiries into the 
advisability of lighting the streets electrically. T 


EpiNBURGH.—The Electric Lighting Committee again recom- 
mend the Town Council to establish a special depreciation fund in 
connection with the electricity works, so as to be in & position to 
renew portions of the plant if occasion should demand it. The 
Chairman of the Committee (Mr. Mackenzie) explained the pro- 
posal, and said that, in addition to the annual sum required for 
paying off the capital outlay in 30 years, it was proposed to set 
aside a certain sum out of the surplus, as a reserve fan on account 
of those portions of the plant which were known to have a much 
shorter life than 30 years. Up to the present the authorised 
works of the Council had cost £200,000, and it had been cal- 
culated that a portion of their plant (meters, batteries, trans- 
formers, arc lamps, &c.) would not last more than 10 yeara, while 
auother portion of the machinery at the station would only last 
20 years. The Committee therefore proposed that, on the 20 years' 
item, an additional 2 per cent. should be set aside, and on the 10 
yeara' item 7 per cent., so that the totals would be paid up in 20 
and 10 years respectively. In 31 years the £15,000 spent on the 
more perishable articles under the 10 years' heading would amount 
to £30,000 ; and in 21 years the £48,000 spent on boilers, engines, 
&c.. would be increased to £64,000. Тһе effect of this system 
of financing the undertaking would be seen at once to lead to 
disaster. e was certain that within the next five years the 
plant under the 10 years and 20 years’ headings would be doubled, 
while the value of the land and buildings would not increase. The 
station was large enough to contain 8,000 H. P., while the present 
additions would only bring it up to 4,000. This, therefore, was an 
additional reason for establishing a depreciation or renewal fund. 
He was not quite sure if they were wise in not providing additional 
depreciation for the mains, and they must also bear in mind that 
discoveries and inventions might make portions of their plant 
obsolete long before it was worn out. The members did not appear 
to take a great interest in the subject, as the chamber was counted 
out before any decision was come to. 


EcvPT.—Notice is given that telegrams are now received for 
places in Egypt south of Waddy Halfa (third region). 


Exports OF ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from July 8th to 
July 14th, with the ports of destination :— 

Argentinu— Buenos Ayres, £830.  Australasia—Adelaide, £25; Mel. 
bourne, £602 (including £242 telegraph material) ; Sydney, £343; 
Wellington, £489. Ceylon—Colombo, £200. Egypt—Alexandria, £22 ; 
Suez, £10. France—Boulogne, £18. Hollund— Amsterdam, £150. Hong 
Kong, £86. India—Calcutta, £82 (including £69 telegraph wire); Кар. 
goon, £84.  Mezico— Vera Cruz, £110. Panama—Santos, £77. Peru 
— Callao, £22 (telegraph apparatus).  Aussta—Novorossüsk, £1,200 ; 
Odessa, £200 ; St. Petersburg, £40. South A4 frioa— ape Town, £420 ; 
East London, £367 ; Port Elizabeth, £922 (including £775 telegraph 
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material). Spain—Bilbao, £56 ; Cadiz, £7,300 (submarine cable); Gijon, 
£8. Straits SetUements—Singapore, £2,610 (telegraph material) Sweden 
— Stockholm, £655 (telegraph material) United States—Baltimore, £18. 

Foreign made Electrical Apparatus and Material. —Foreign manu- 
factured electrical goods have teen exported as follows: 

Spain —Pasages, £170. West Ind ies Trinidad, £95 (telephone appar- 
atus) 

FurHAM (Lonpon).—A further debate on the combined electric 
lighting and refuse destructor scheme has taken place, but the 
Electric Lighting Committee's report recommending the appoint- 
ment of a deputation to visit various towns where dust destructors 
are in operation, has been referred back. 


. GALLERY LiaHTING.—The order for the electric lighting of the 
National Gallery of British Art, now being built on the site of 
the Millbank Prison by Mr. Tate, has been placed in the hands of 
Messrs. Drake and Gorham, who are employing Russell's patent 
system of wiring throughout the building. Mr. C. N. Russell, 
whose agreement with the London and Lancashire Electric Company 
has terminated, has joined Messrs. Drake and Gorham’s staff, and 
is personally supervising the work at this important installation. 


GERMAN TRADE WITH THE FAR EAsT.—The Germans are making 
strenuous exertions to push their wares in the Far East. The first 
number of a paper printed in Japanese, entitled the German 
Industrial Advertiser, has recently been published at Berlin, and is 
to be devoted to the description of a variety of German manufac- 
tures. The first number deals with articles supplied by engineers, 
tool makers, metal founders, &c., and the next number is to 

ive details of chemicals, optical instruments, glass, &. The 

ates of succeeding issues will be regulated by the German 

Consuls in Japan, and will give particulars of such articles 
and manufactures as may for the time being be most in request 
in that country. Copies of this periodical are distributed broad- 
cast amongst Japanese merchants, engineers and manufacturers, 
Government officials, Chambers of Commerce, Clubs, &c., while the 
reading-rooms of hotels and railway stations are also being liberally 
supplied. The efforts of German manufacturers are being ably 
supported by their consular officials, as well as by agents and 
experts rosident in Japan, and it is anticipated that by this 
combined effort most of the Japanese trade will be captured. It 
is intended to adopt similar tactics in China and in the East 
generally, the issue of similar trade periodicals in Chinese and 
other Oriental languages being contemplated. The time has come 
when British manufacturers should be on the alert and take steps 

to enter the lists with the vigilant and plodding German. Perhaps 
the British consuls in the Far East could be instructed to perform 
their share of this important work. | 


Great YaRMOUTH.— The receipts from the sale of electric cur- 
rent for the six months to June 30th amounted to £1,082, and the 
expenditure to £817. There are at present 177 customers, 
representing an equivalent of 8,365 8-o. p. lamps connected. 


HaMMERSMITH (LoxpoN).— The Vestry have decided upon the 
recommendation of their engineer to adopt the Electric Lighting 
Committee's report, advising the fitting of superheaters to the 
boilers being supplied by Messrs. S. Z. de Ferranti, at an addition 
to the contract of £270. 


HaAMPsTEAD(LoNDoN).— The Vestry have decided to lay additional 
high-tension feeders from the supply station to certain of the 
sub-stations, at an estimated cost of £787. 148. 2d, and to provide 
рене water supply to the station, at an estimated cost 
0 à | 


ILFRACOMBE.—The District Council have refused sanction to the 
Postmaster-General for the erection of telegraph poles on the 
Capstone, in connection with the coast communication system, on 


the ground that this would disfigure one of the principal features’ 


of the place, and recommended that the wires should be placed 
underground. 


IrswicH.—The question of applying for a Provisional Order 
has been referred to the General Purposes Committee for con- 
sideration and report. 


Istinaton (LowpoN).— The Electricity Committee have decided 
to ask the Vestry to sanction an additional expenditure of £20,000 
for electric lighting purposes. 


KiRcALDpy.—1n a report just published by Prof. A. B. W. 
Kennedy the Town Council are recommended to establish elec- 
tricity supply works at an estimated cost of £20,000. 

LicHTING THE BLACKWALL TUNNEL.—At the weekly meeting of 
the London County Council on Tuesday the Bridges Committee 
reported that they had considered the question of lighting the 
Blackwall Tunnel, and had decided thet electricity was the best 
and cheapeat form to adopt. The light would be required both 
night and day, and this would greatly decrease the cost per unit. 
The expenditure entailed would be about £25,000, which included 
buildings, subway, plant, mains, and lamps for the light at 10ft. 
centrer, and would be paid out of tke £50,000 provision money 
which had been set apart for work >f that description. They 


had given directions for the generating station to be erected on 
Northumberland Wharf, Poplar, the most convenient site for the 
purpose. Messrs. Pearson and Son would erect the station. With 
regard to the plant and machinery, the specification was well in 
hand, and the necessary drawings were being prepared ; and the 
Committee anticipated that the cost of working, exclusive of depre- 
ciation, repairs, and capital charges, but includiog lamp renewals, 
would be about £5,000 a year. The Committee proposed to obtain 
tenders for plant from a few selected firms, as it was necessary 
that the plant to be supplied should be of the highest excellence. 
As the Council was about adjourn for the summer vacation, and as 
the work must be proceeded with without delay, the Committee 
recommended that the Bridges Committee be authorised to invite 
and accept tenders for the plant required. This was agreed to. 
The same Committee stated they had received from the West- 
minster Electric Supply Corporation an offer to sell to the Council, 
for £1,300, two Davey-Paxman engines, each direct-coupled to a 
Crompton dynamo of the size required for the larger units for the 
lighting of the tunnel. The Corporation, finding those machines too 
small for their requirements, were anxious to replace them by larger 
ones, and were, therefore, willing to part with them at a com- 
paratively low price, the original cost of the two sets being £2,294. 
As the machines were nearly new, and in good order, the Com- 
mittee recommended that the Council accept the offer, which was 
agreed to. 

LixEBOUSE (LoNpoN).— The County of London and Brush Pro- 
vincial Company intend to apply for a Provisional Order for this 
district. | 

Mite Exp (Lonpon).—The Vestry have rejected the report of 
the Special Electric Lighting Committee recommending the erection 
of electricity supply works. 

MorHE&WELL. —The local gas company have reduced the price of 
gas from 3s. 6d. to 2s. 11d. per 1,000, with a special discount of 24 
per cent. The Towa Commissioners possess a Provisional Electrio 
Lighting Order, and since the granting of the Order reductions in 
the price of gas, amounting to 101. per 1,000, have been made, and 
in addition gas meter rents have been abolished. | 

NEWCASTLE-ON-TyNE.—The Lighting Committee have decided to 
ask for a reduction in the price charged by the Newcastle Electric 
Light Companies for current to the street lamps. In portions of 
the town the electric and gas lighting is still duplicated. Although 
the gas company have been requested to discontinue the gas light- 
ing they refuse to comply with the request, and maintain that they 
are entitled to charge for same. 


NEWINGTON (LoNDON).—A notice from the County of London 
and Brush Provincial Company of their intention to apply fora 
Provisional Order for this district has been referred to the special 
Electric Lighting Committee. The Vestry have decided to engage 
Messrs. Kincaid, Waller and Manville, at a fee of 50 guinoas, to 
prepare a report on the system of electrioal distribution best suited 
to the district. i 
- PaisLey.—The Town Council in Committee have adopted the 
following seven names as a short leet from whom they propose to 
to select a resident electrical engineer :—Messra. Gilbert Bell 
(assistant engineer, Manchester), Juhn Christie (borough engineer, 
Londonderry), A. T. Cooper (assistant engineor, Blackpool), 
J. Pilling (electrician, Bolton), F. Teague (engineer at Coat- 
bridge), and two local gentlemen, Mr. Pender and Mr. Anderson. 
The salary of the appointment is £200 per annum. 2 

PROVISIONAL OgDERS.— The District Councils of Levenshulme, 
Ogwen and Withington are each in the happy position of being 
wooed by two electric light companies. In the case of Levens- 
hulme the matter is being considered by a committee, at Ogwen 
the District Council displayed their impartiality by granting both 
applications, while the Withington Council have formed a Special 
Committee to report upon the question of electric lighting generally. 

Reppitcx#.—The District Council intend to oppose the applica- 
tion of the Manchester Edison-Swan Company for a Provisional 
Order, having decided to themselves apply for an Order. 

. RUBBER CULTIVATION IN CEYLON.— Experiments are being made 
in the cultivation of Para rubber in Ceylon. Abouttwelve months 
ago a firm purchased some 50,000 plants, and planted them on the 

alwatura estate in the Kalutara district. According to present 
reports the trees show a wonderful growth, and promise well. The 
Ceylon Government are also making experiments in the same 
direction. 

STAFFORD.— Тһе salary of the Borough Electrical Eagineer (Mr. 
J. S. Highfield) has been increased from £120 to £140 per annum, 
and the salary of the Assistant Engineer (Mr. T. D. Clother) from 
£80 to £100. The Finance Committee of the County Council 
have decided to accept the Town Council's offer to light the County 
Buildings electrically, at a charge of £175 per annum. | 


SwANSEA.—The Electric Lighting Committee have made a fresh 


agreement with the local Tramway Company, and, consequently, 


recommend the Council to proceed with their Bill for the purchase 
of the tramways.——'The Directors of the Swansea and Mumbles 
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Railway Company are making inquiries as to the advisability of 
introducing electric traction on their railway, a line of about six miles. 
Tarirr CHANGES.—Under the new Customs Tariff of Victoria, 
the following articles are admitted free of duty : arc lamps without 
globes, storage batteries, bells (6in. and under) and bell fittings, 
carbons, and lightning conductors. —— A duty of 13 lire per quintal 
is payable on wooden electric bell mountings imported into Italy. 

TELEPHONE TRUNK WIRES.— On the 25th inst., at 4 p.m., the 
Post Office takes over from the National Company the working of 
the trunk wires at the following towns :—Aberdare, Abergavenny, 
Balbriggan, Barry Dock, Belfast, Briton Ferry, Cardiff, Chelten- 
ham, Chepstow, Drogheda, Dublin, Dundalk, Evesham, Gloucester, 
Llanelly, Lydney, Merthyr Tydvil, Neath, Newport (Mon.), 
Pontypool, Pontypridd, Sharpness, Swansea, Tredegar, and 
Worcester. ИК | | 

THE Cost or ELECTRIO CURRENT IN THE City.—Mr. Brooke 
Hitching again referred to this question at the meeting of the 
Commission of Sewers on the 10th inst., and asked the Chairman 
(Mr. Turner), whether he had placed before the members the 
question of approaching the City of London Company with а view 
to obtaining a reduction of the present rates. Mr. Turner replied 
in the negative. As regards the public lighting, he thought the 
Commission had made an excellent bargain. 

Torquay.— Col. A. G. Durnford, R.E., held a Local Govern- 
ment Board inquiry at Torquay, on Friday last, into the application 
of the Town Council for sanction to borrow £23,000 for electric 
lighting purposes. Mr. Percy T. Pearce, who appeared in support 
of the application, gave particulars of the rateable value and finan- 
cial position of the town. A Provisional Order was obtained in 
1891 ; and the Town Council, who were anxious to maintain the 
position of the town as the queen of watering-places, recog- 
nised that they could not compete with other watering-places 
unless they improved their lighting and were in a position to 
supply electric current. Mr. Percy then gave an able теит 
of the progress made with the electric light undertakings of 
Local Authorities and private companies, and contended that 
everything pointed to the scheme at Torquay proving a success. 
The Town Clerk said that notice had already been received from 
the Guildford Electricity Company of intention to apply for a 
provisional order; and, from a canvass of shopkeepers and resi- 
dents, there was every reason to think that there would be a good 
demand forcurrent. Mr. W. H. Trentham, the consulting engineer, 
gave tochnical details of the scheme. He thought the high-tension 
system the most suitable, partly on account of the extreme length 
of the compulsory area and also on account of the character of 
Lincombe and Warberry districts, where tho houses were some 
distance apart. Mr. Beavis, who was pulled up two or three times 
by the Inspector for irrelevancy, objected to the scheme, becaus» 
Mr. Trentham had not previously acted as electric adviser to a 
local authority! Mr. E. Manville gave evidence, and endorsed 
Mr. Trentham's figures, except as to probable revenue, which he 
thought had been estimated at too low a figure. Alderman Dr. 
Richardson favoured the introduction of electric light from a health 
point of view ; and here Dr. Bunting distinguished himself by 
admitting that for health electricity was the light, but not for 
Torquay. Не favoured the introduction of the electric light, but 
not by the Council. The inquiry lasted seven hours. . | 


` WALSALL.—4À memorial from a number of the leading ratepayers 
of High-street and Digbeth for.the extension of the electric light 
mains has been referred to the Streets Committee. 


WATFORD.—The District Council have decided to engage Mr. 
W. C. C. Hawtayne to advise them as to the advisability of apply- 
ing to the Board of Trade for a Provisional Order, and as to the 
best system to be adopted, area to be lighted, &c. 


WoLVERHAMPTON.—The report of the Electric Lighting Com- 
mittee, to March 31, 1895, states that as a result of the year’s 
5 there was an adverse balance of £1,162. 4s. 9d.; but 

is is accounted for by the fact that the accounts for this 
period were debited with interest on capital, and also with a 
sum of £868. 3s. 6d. for one year’s instalment to the sinking 
fund, while the receipts for electric current supplied only 
extended over a period of two months. The revenue account 
shows a credit balance of £1,570. 2s. 8d., which represents a 
profit of 4 85 per cent. on the borrowed capital; interest on capital 
and contributions to the sinking fund amounted to £1,811. 7s. 2d., 
leaving a deficiency of £241. 4s. 6d. In conclusion, the Com- 
mittee state that they view the year’s results with satisfaction, 
and anticipate that before long the undertaking will become 
а source of profit to the Corporation. It is proposed to carry 
forward the balance, and to meet the same out of future profits, 
there being no necessity to ask for а rate in aid. The report and 
accounts were passed at Monday's meeting of the Council after a 
brief debate, all references to the position of the electricity depart- 
ment being of a congratulatory character. Mr. S. Craddock, who 
is one of the most influential members, stated that lie had adopted 
the electric light at his works, and had found it cheaper than gas. 


PATENT RECORD. 


„ | 

A record, of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained, 


APPLICATIONS FOR PATENTS. | 
: NorE.— The Specifications of Applications for Patents are not open to 
publio inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 
June 17,.1896. . ; ad, e 
Н. S. Jacques. Cheltenham. An improved controlling and feed- 
ing mechanism for electric arc lamps. 
15,405. W. M. Morpgey. London. Improvements in dynamo electric 
machines. ; Е 
C. KELLNER. London. Improvements in electrolytic apparatus. 
June 18, 1836. | E 
C. MackintosH. London. Improved blasting apparatus for 
mining and other purposes fired by pressure, heat, or electricity. 
J. ANDERSON, R. W. Нотснізох and C. E. VAN Curves. London 
Improvements in telephone-switchboards.* | | 
P. BAMBERG. London. Improvement in electric incandescent 
lamps. О | - 
E. J. SANDER and А. CLIFFORD. London. Improvements in incan- 
descent electric lamps. 
C. PoLLAK. London. Improvements in 
or secondary batteries.” hae ЖО 
Р. JENSEN. London. Improvements in the manufacture of carbon 
anodes for electrolytical proc:sses. (H. Cappelen and D. Cap- 
pelen, Norway).* | | | | 
А. F. Berry. London. Means or apparatus for use in measuring 
power in alternating current circuits. 


June 19, 1896. 

13,542. M. McGowan, Dublin. The electric type-writer. . 
13,553. G. DuBBERT. Glasgow. А hygienic earpiece for telephone receivers 
and such like.“ . . 

June 20, 1896, 

F. W. GnEENGRasS and S. R. Dockixd. 
in electrical aceumulators. . e 7 y 
J. D. Е. Anprews. London. Improvements in electric wiring 
and in apparatus for making connection therewith. | 
W. Н. 5мїтн апа W. WILLis. London. Improvemente relating 
to electric accumulators or storage batteries and to the manufac- 

ture of plates or electrodes therefor. 

А. E. Bonna, A. LÈ Rorgr and P. VAN Вевснем, London. Im- 
proved electrical apparatus for the treatment of air, gases and 
vapours. | MEL. 

А. E. Bonna, A. LE Rover and P. VAN BERCHEM. London. Im- 
proved electrical apparatus for the treatment of air, gases and 
vapours. ; | 

15,690. A. Le Rover, A. E. BonNna and P. Van BercHem. London. Im- 

provements in electrolytic apparatus. 
June 22, 1896. p eon 

15,725, G. GgRMER and F. A. HüLLER. London. Improvements in and 
in connection with incandescence electric lamps. 

L. CgnEBOTANI and M. BERNSTEIN, proprietor of the firm of J. F. 
Wallmann and Co. London. Improved process for telegraphing 
with Morse - apparatus.“ n 

M. BAuMER. London. Improved solenoid for electric arc lamps.“ 

E. CANTONO. London. Improvements in dynamo electric gene- 
rators, motors and transformers. [Date applied for under Patents, 
&c., Act, 1883, sec. 103, 11th February, 1896, being date of appli- 

| cation in Italy. ]* 

15,775. Н. Pierer, fils. 


13,339. 


13,407. 
13,449. 
13,485. 
13,488. 
13,496. 
13,520. plates for accumulators 


13,521. 


13,522. 


13,644. | London. Improvements 


13,645. 
13,646. 


13,688. 


13,689. 


13,729. 


13,730. 
13,767. 


London. Improvements in polyphase electric 


motors. 
| June 23, 1896. 
15,814. J. ENR10HT. London. Improvements in electric tramways. 
13,824. W. HinBERT and T. SEwELL. London. A standard of electromotive 
force or potential diffetence. | 
13,817. J. T. ARMSTRONG and A. OnLiNG. London. Improvements in and 
cae to electro-mechanically operated gas-lightera and the 
like. | 
13,889. L. К. OPPENHEIMER. London. Improvements in and relating to 
electrical distributors.* | 
15,891. C. ALBWIJNSE and RooTHAAN ALEWIJNSE AND Co. London. 


Improvements relating to incandescent electric lamps. 


| June 24, 1896. 

14,005. C. C. van pek Улік. London. Apparatus for automatically 
! closing and operating by electrical agency the barriers of railway 

level crossings.* | 
14,014. G. C. DyMonn, of the firm of W. P. Thompson and Co. Liverpool. 
An improved electric cooking and frying or roasting' apparatus. 
(The Chemisch-Elektrische Fabrik “ Prometheus " Gesellschaft 

mit beschranker Haftung, Germany)“. | 
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14,015. G. C. Dymonp, of the firm of W. P. Thompson and Co. Liverpool. 
Improved electric heating devices. (The Chemisch - Elektrische 
Fabrik Prometheus Gesellschaft mit beschranker Haftung, 
Germany.)“ 

14,020. C. P. Е. CLERC and A. G. PrNcAULT. London. Improvements in 
electrical ly propelled velocipedes. 

June 25, 1896. | 

14,064. D. SINCLAIR and W. AITKEN, Glasgow. Central battery telephone 
exchange system. ub 

14,092. C. P. Е. CLERC and A. С. Реалит, London. Improvements in 
electric motora especially applicable to the propulsion of veloci- 
pedes and motor eara. 

' June 26, 1896. 

14,157. J. S. Hicurrecp, Stafford. Ап improved form of washer for use 
in connecting secondary battery lugs and other electrical con- 
ductors. 

14,187. E. Ногмез and Sremens BROS. AND Co. (LumtTep). London. A 
portable electric drill. 

14,197. C. ALEWIJNSE and RooTHAAN, ALEWIJNSE-AND-Co. London. Im- 
provements in or relating to incandescent electric lamps. 

14,220. W. B. Sayers. London. Improvements in electrically-heated 

.  radiatora. 


SPECIFICATIONS PUBLISHED. 


Notr.—All specifications can now be obtained at the uniform price of 
8d. each. | 
1895. 


10,951. Freund. Secondary batteries. 
11,976. Hgaptann. Electric safety lamps. 
12,050. Davy. Electric arc lamps. 
12,574. Нлскіхс and Вклхр. Electric lamps, &c. 
12,871. McEvoy. Electrical circuit closers. 
15,618. BEEVOR. Electrically actuated mechanism. 
14,542. KoR aud Lambert, Electrolysing appar atus. 
14,476. Lipsey. Telephones. 
23,404. Zapata. Electric motor. 
1896. 
719. WiLLcox. (Société L'Accumulateur Fulmen). Electric accumulators: 
1,258. NEwTON (Willms). - Electric batteries. | 
4,652. Royce and CLAREMONT. Dynamo electric generators and motors. 
5,298. Boutt (Bruns) Electric flash light apparatus for photography. 
5,705. Вост (Jolles an another). Arc lamps. | 
7,013. DEVONSHIRE (Steinmetz). Electric meters. 
7,058. BAUnlINx. Are lamp regulators. 
7,161. CHAPMAN, Electric light fittings, 
7,556. REAGAN, Electric railways. 
8,210. FisHER, Electric arc lamps. 
9,528. LAKE (Burke). Telegraphic relays. 


COMPANIES’ MEETINGS AND REPORTS. 


United River Plate Telephone Company (Limited). 


The tenth ordinary general meeting of this Company was held on Tues- 
day at Winchester House, Old Brond-street, under the presidency of Mr. 
J. Irving Courtenay. 

The SECRETARY (Mr. Robert Herring) having read the notice con- 
vening the meeting, | 

The CHAIRMAN said: It is again my pleasant duty to congratulate 
you upon the improved condition of your property. The results of the 
twelve months under-review are better, the prospects for the future look 
brighter, and the Directors therefore recommend a dividend of 4 per cent. 
on the paid-up share capital, being an increase of 1 per cent. on last 
year’s dividend. You are all aware how rapidly matters change in the 
Argentine Republic. Our past experience of comparatively recent date is 
not forgotten—how periods full of promise have been suddenly succeeded 
by gloom and by anxious times; and it is therefore all the more gratifying 
to observe the increasing steadiness and stability of affairs generally in the 
River Plate, by which this Company has profited to an extent that has quite 
equalled our. expectations, The system of accounts has been altered since 
April, 1895, the receipts and expenses having been taken at the actual 
sterling value each month, instead of at the par of exchange as heretofore. 
The accounts are thus presented іп a somewhat different form this year; 
but it is the method employed by most British companies, and in any 
comparison you may make the change should be remembered. The gross 
receipts are £48,744, against £36,673 in the previous year, and the work- 
ing expenses in the River Plate £24,967 against £17,555. The small pro- 
portional increase in working expenses is owing to the increase in the wages 
of the employés. To give a first-class service such as this Company now 
gives, it is necessary not only to have the plant in good working order, but 
that it should be handled by intelligent and skilful operators, and these 
naturally command good wages, The Directors consider the extra amount 


spent in wages, as recommended by our representatives in the River Plate, 
to be both necessary and beneficial. The percentage of working expenses 
against receipts was 47°90 for 1895 and 51:02 for 1896. The number of 
subscribers continues to augment, there being a total on March 31st of 
6,231, an increase of 455: for the year. Exchange has also been more favour- 
able to us this year, the average being 235 against 260, which is a most 
important factor in our increased profit. The last quotation given me is 
184—a slight rise over a day or two ago. Our plant generally is in very 
good order, but a large continuous outlay is necessary owing to the open- 
ing of new streets and the erection of new buildings Mr. Chappell, our 
general manager in the River Plate, reporte that most of the important 
alterations and repairs to our outside lines and wayleaves, commenced 
over a year ago, are either finished or rapidly approaching completion. 
The Provincial Telephone Company, in which we are largely interested, is 
progressing, having secured an increase of subscribers of something over 
10 percent. The manager reports that all the steff have worked well. 
The resnlt of the year's working shows a decided improvement over 1895, 
and all the indications point to the current year being still more satisfac- 
tory. Everything is being done to give an efficient service, and the 
increase in the number of our subscribers shows that our efforts areappre- 
ciated by the public. With these remarks I beg to move— 


“That the report and accounts submitted to this meeting be and they are 
hereby received and adopted, and that the Company declare the dividend 
recommended in such report.” 


The MANAGING DIRECTOR (Mr. Frank W. Jones): I have very 
much pleasure in seconding the resolution. I think our report and 
accounts will be regarded by the shareholders as very satisfactory. 

The motion was carried unanimously. 

Mr. F. W. JONES proposed and Mr. COLE seconded the re-election of 
Mr. John Irving Courtenay as a Director, and the motion was carried 
unanimously. 

The CHAIRMAN thanked Mr. Cole and the shareholders for his 
re-election, and afterwards proposed the re-election as a Director of 
Mr. Frederick Green. | 

Mr. UNWIN seconded the motion, which was carried unanimously. 

Messrs. Welton, Jones and Co. were elected auditors for the current 
year, at. à remuneration of 25 guineas. ! | 

Mr. JONES proposed that the thanks of the meeting should be given to 
the General Manager in the River Plate, Mr. Chappell, the Buenos Ayres 
manager, Mr. Parker, and their general staff ; also to the local consulting 
Directors, Messrs. Fels and Krabbé, for the ability and zeal with which the 
business of the Company in the River Plate had been conducted during the 
past year. He moved a resolution in almost similar language last year, 
aud they all considered that these gentlemen had in the interval devoted 
themaelves with very great zeal and with the most excellent resulte to the 
Company's business. 

Mr. UNWIN seconded the motion, and remarked that he had reason 
for knowing that it was well deserved. 

The resolution was carried unanimously. 

On the inotion of Mr. CUTHBERT, a cordial vote of thanks was passed 
to the Chairman. 

The CHAIRMAN, in acknowledging the vote, said the Board had always 
been well supported by their shareholders in times of trial; and now, when 
matters were changed, they much appreciated the presence of the share- 
holders; and the proceedings then terminated. 


Electrical Power Storage Company (Limited). 


The seventh ordinary general meeting of this Company was held yester- 
day (Thursday), at 4, Great Winchester-street, under the presidency of Mr. 
J. Irving Courtenay. 

The SECRETARY (Mr. J. W. Barnard) read the notice convening the 
meeting. 

The CHAIRMAN said : Gentlemen, I have pleasure in stating that the 
Directors recommend the same dividend as last year—viz, 5 per cent. 
Full provision has been made for the maintenance of buildings and plant 
by the sum of £2,272. 16s. 8d. It is satisfactory to know that the quantity 
of the Company's manufactures sold during the year shows an increase, in 
spite of keen competition. As you will have seen from the Directors’ 
report and the advertisements in the technical papers, a most valu- 
able acquisition has been made by the Company. It has given ua 
much pleasure to have M. Camille A. Faure (to whose brilliant 
invention in 1881, as you well know, secondary batteries owe their 
commercial existence) associated with our Mr. Frank King, with the 
result that, after long and exhaustive experiments in the Com- 
pany's laboratory, extending over 14 years, & reduction in weight in 
the battery of over 40 per cent. and a reduction in space of 45 per 
cent. have been achieved, and this without any sacrifice of stability. 
For full details of the new battery I may refer you to the circular now 
being issued by the Company. The importance of these improvements in 
connection specially with autocars, tramcars, and self-propelled vehicles 
generally, cannot be over-stated, and they have just come when most 
wanted by engineera and the publice, I may here add that I have read with 
some surprise the statement in a report of a committee of the Glasgow 
Corporation, that the combined system of the overhead trolley and 
accumulators which had been installed at Hanover in Germany, 
was, in their opinion, objectionable. In consequence of this state- 
ment I have taken some pains to get official information in regard 
thereto, and I find that the results of the installation were so favourable 
that the Directors of the Hanover street tramways have resolved to very 
considerably inorease the size of the installation, which appears to 
have given every satisfaction, and to have fulfilled all the claims 
made upon it; and further it is important to notice that the finan- 
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cial results as regards the maintenance of accumulators have been 
exceedingly satisfactory. More than this, the Local Authority, which, in 
this case, is the Police Authority, confirms the great superiority of the 
arrangement of accumulator traction in the town of Hauover over any 
other system of electric traction. We are at this time constructing a 
battery to be used on a similar system in this country, and we look forward 
to a considerable degree of success in the practical working of the battery, 
besides greater economy for the tramway company. Не concluded by 
moving the adoption of the report and the payment of the dividend therein 
recommended. 

Sir DANIEL COOPER, in seconding the motion, said it was unne- 

for him to detain them with any remarks, They were all pretty 
well acquainted with the merits of the important accumulator in the hands 
.of the Company, and they were in hopes that it would enable them to do 
more and better work than had hitherto been done by accumulators. 

Mr. JAMES W. BARCLAY said he desired, on behalf of the shareholders, 
to state that the results submitted to them in the annual report were 
regarded as very satisfactory, especially in view of the keen competition 
which had been going on during the past twelve months. Moreover, they 
considered that their prospects were even more satisfactory. The great 
improvement in their secondary battery, to which re'erence had been 
made, would, no doubt, bring its use within the scope of a great many 
objects where its excessive weight had been prejudicial up to the present ; 
&nd he thought that their confidence in their prospects was greatly 
strengthened hy the knowledge that the original inventor of the 
accumulator (M. C. A. Faure) had been co-operating with their engineer 
(Mr. Frank King) in bringing about this great improvement, and by the 
knowledge of the great care and trouble which had been taken 
to test the new cell before it was offered to the public. He thought that a 
Company so carefully and cautiously managed ought to command the con- 
fidence of the public; and certainly, 80 far as he had been able to learn, the 
accumulator cells they had been putting on the market would command 
that confidence, and :till further develop the business of the Company. 
He trusted that for the coming year they would be able to submit a report 
wbich would, to some extent, correspond with their greatly improved 

roepecta. | 

The CHAIRMAN then put the motion, and it was carried unanimously. 
He afterwards proposed the re-election as a Director of Sir Daniel Cooper, 
Bart., G.C. M.G. 

Mr. JAMES PENDER, M.P., seconded the resolution, which was carried 
unanimously. 

The auditors, Messrs. Jas. Meston and Co., were afterwards re-elected. 
The CHAIRMAN then proposed a vote of thanks to the Manager (Mr. 
Frank King), and his staff, for their services in the past year. He observed 
that the introduction of a newaccumulator demanded unremitting attention 
on the part of the staff and their chief, and he could assure the shareholders 
on the part of the Directors that the vote of thanks to these gentlemen 
was thoroughly well deserved. 

Mr. FREDERICK GREEN seconded the resolution, which was carried 
unanimously. 

The MANAGER (Mr. Frank King, M.I.E.E.), in acknowledging the com- 
pliment, stated that the staff had certainly had to work very hard at the 
new cell, but they had felt that they had something good to deal with. 

had altered it in various ways until at last they had got what he 
believed was the very best secondary cell at present in existence. 

On the motion of Mr. JAMES W. BARCLAY a cordial vote of thanks 
was passed to the Chairman; and the proceedings then terminated. 


British Aluminium Company. 


. The first ordinary general meeting of this Company was held yesterday 
at the Westminster Palace Hotel ; Mr. R. W. Wallace, Q.C., presiding. 
The SECRETARY (Mr. Charles F. Jones) having read the notice con- 
vening the meeting, 

. The CHAIRMAN said : Gentlemen, it is my pleasure to preside at the 
first ordinary meeting of this Company, and I should like to call your 
attention to the title of the Company, because it has been confused with 
another company, called the Aluminium Company. "The Aluminium Com- 
pany is & prosperous concern, but it does not make aluminium. It was 
started originally for the purpose of making aluminium by another 
process, which was not found to be so successful as the process we adopted, 
and they have now turned their attention to the making of other 
articles, in which they have been successful. Now, we are the only 
Company in Great Britain which manufactures aluminium. Aluminium is 
made in three other countries, viz, a: Neuhausen in Switzerland, at 
Frogea and La Praz iu France, at the Niagara Falls in America. With 
the first two of these Companies weare in friendly relations, and they 
have agreed that they will not import aluminium into this country. 
With the last we are not at present in friendly relations; in fact, we say 
that they have no right to send aluminium into this country, and an 
action is proceeding with reference to the matter, to which I will afterwards 
refer. Now, the developmeut of aluminium in recent years has been 
very striking and remarkable. In 1885 the price of aluminium was 
60s. per pound. This has been reduced to 1s. 4d. per pound. This reduc- 
tion has been brought about by the introduction of electrical processes 
and especially that of Neuhausen, which is the process that we adopt in 
our manufacture. In starting this Company we determined that we would 
bring about a strong combination, that we would first of all secure what 
we could in the nature of monopoly by securing the patent rights in 
existence in order that we should control as far as possible all the different 
portions of the process and manufacture, beginning with the raw material, 
the aluminia, which is afterwards treated into aluminium. We also deter- 
mined that we would own suitable water power for this purpose, which is 
& very difficult thing to get in this country. And then, with regard to 
the working of the metal afterwarda, the Cowles Company was working at 


Milton, near Stoke ; and we determined, instead of having any conflict with 
the Cowles Company, that it would be better to put all we had into one 
Company, rather than squander our money in law and fighting. We 
were successful in getting together this strong combihauon. We also 
determined to own the mines where the.raw material was obtained, 
and were also successful in this. In order to get the bauxite (our 
raw material) in the most efficient way, we found that it was 
necessary to purchase the patent of Dr. Dayer, a gentleman of very 
great knowledge in this matter, who had worked out a successful 
process for making aluminia, which has been adopted in France. 
At Larne, on the coast of Antrim, we have established a large factory, 
which is capable of doing double the work we are at present doing, because 
we thought it necessary to erect buildings sufficiently large for extension 
purposes, All the plant has been designed, ordered and directed: in these 
works within the space of the year, which I think you will consider is very 
remarkable progress at the commencement of an industry like this. 
Those works have been started without any hitch, but of course there 
were little details which had to be attended to; but we have com- 
menced to make aluminia in an extremely satisfactory manner without 
any drawbacks at all. Now, from Larne, which is on the sea coast, we 
take our aluminia (which has been reduced to two tons from five tons of 
bauxite), and that is taken across to Lake Ness. Both our factories are 
very accessible to shipping, and do not require any special carriage of any 
kind except water carriage, Now, at Foyers these two tons of aluminia 
are turned into one ton of aluminium. Electrical energy furnishes the 
heat for this purpose. In theoriginal prospectus it was proposed that we 
should utilise water power in Wales ; but during the floating of this Com- 
pauy it was found that the estate of Foyers was in the market, and the 
Directors thought it better to relinquish the project we had in hand of 
utilising the Welsh water power, and to endeavour to get Foyers. I am 
pleased to say that we succeeded in securing Foyera and the right to the 
water power. In obtaining this water power we had to purchase a very 
large estate of about 8,000 acres in extent, and we have water rights in 
addition to that of over 100 square miles, so that we have there ample water 
power for all present purposes and also for further extension. Here the 
turbines are set to work, and electricity is conducted to those furnaces, 
The mud comes out when tapped, leaving no residue whatever ; the 
carbonic acid which is driven off is the only waste product that we have. 
The Larne factory building, I may say, is about 200ft. long by 140ft., and 
in addition we have the Foyers building, which has been enlarged. 
The raw material, prepared as I have described, is then sent to Milton, 
where the old Cowles works are. 'lhese are large freehold works, which 
have been very greatly extended by putting down fresh rolling mills and 
other appliances for the manufacture of aluminium into sheeta, castings, 
and other articles, With regard to the patents, I mentioned just 
now that the Americans had imported aluminium into this country. 
Now, of course, patents are all very well in their way, but the 
great thing is to see that you have a good industry ; and we are in this 
position that, if we had no monopoly, and had to fight the Americans on 
the basis of a mere commercial industry, we should be able to beat them, 
because we own our water power, which has cost us practically nothing, 
and .because we have our own estates and our own raw material I 
am thankful, however, to say that our patents do cover a very great 
deal of ground, and the Directors believe we ehall hold the field, 
and prevent the Americans selling aluminium in this country. The 
Government have already recognised that by the payment of the royalties, 
It has been found that our patents control the manufacture of carbide of 
calcium used for making acetylene. With regard to the demand for 
aluminium, in my opinion 700,000 tons is a small quantity to be consumed 
for а metal such as this, and it will be fully taken up in a year or во. 
Therefore, it will be necessary to go in for a further extension. The money 
that is necessary.for this extension of water power is already subscribed. 
It is not necessary to say anything about the profit and loss account, 
because it is only since we made aluminium that a profit has been made, 
and that you will hear more about at the next general meeting. I think 
the rest of the accounts are very clear, but if anyone would like to ask 
me any questions about them I shall be glad to answer them. With regard 
to our prospecte, the only comparison I can make is with the Neuhausen Com- 
pany, which haa not the same advantages that we have and who propose 
to buy their raw material from us. This Company has made a profit 
of £45,000, which has been steadily increasing in succeeding years, and 
their shares now stand at 100 per cent. premium. I think, therefore, that 
we have a very profitable business, and it ought to be one of the 
greatest industries in the country. I should like to refer to the 
help accorded us by Lord Kelvin, who has given us a great deal of 
time and a great dealof advice. Our Managing Director (Mr. Ristori) 
has been unfailing in his attention to his work. You see from the 
number of cases which are in process of operation that there is a great 
deal to be done, and Mr. Ristori has worked night and day. Mr. Birch 
and his assistant, Mr. Graham, have also done very excellent work. 
Mr. Weiss at Foyers, Mr. Sunderland at Larne, and Mr. Jones our secre- 
tary, and Mr. Varley, who has been attending to the sale of the metal, 
have all done extremely well for the Company,and the success which we have 
achieved could not have been brought about if I had not had the assistance of 
an excellent Board of Directors. I should like to say, in conclusion, that 
this industry, which has such a promising future, is not confined to any 
section of the British Isles—it will benefit Ireland, Scotland and England. 
I, for one, am very thankful that the Duke of Weetminster has not suc- 
ceeded in preventing this industry being adopted in this country. I 


think he for one would be the first to see that he had made a mistake, and 


I think that the future of this Company will show that those who started 
it have conferred a great benefit on the country. I now propose the 
adoption of the report and accounts. 

Lord KELVIN, in seconding the resolution, said : I think the share- 
holders will agree with me that we have listened to a most satisfactory 
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report. It is not often that a report presented at the first ordinary meet 
ing of shareholders of a great Company shows such magnificent progress as 
has been shown ‘in the statements of fact put before us on this 
occasion. We can conceive, I think, without having seen, what a 
great work has been done. I myself saw the place and the work 
in progress last September, and I must say that l scarcely hoped 
that by this month of July aluminium would be placed before us, 
actually extracted in Scotland from the ore obtained in Ireland, as has been 
explained by Mr. Wallace. It is moet satisfactory in Scotland to find that 
the people of the place—who know what ia good for them, who know their 
own scenery and value it—have been thoroughly with us from the 
beginning, and are now, I believe, enthusiastic in their sympathy with the 
work that has been done by the British Aluminium Company. You 
might go a great deal further, I think. looking forward to the 
benefits, for Scotland begun with this work. There is water power 
all over Scotland in great abundance, very little of which has 
been used, and the time is coming when the value of that water 
power will be more and more appreciated and put to uses such as this 
Company is now doing. And many other applications of it not yet in 
immediate prospect will be made, and there can be no doubt that there is 
a future for the Highlands of Scotland which a few years ago was 
scarcely imagined. We sball probably see factories for the production 
of aluminium, working under licence from this Company, established 
in large numbers,.as well as factories of other kinds. Water power, 
with the electrical means of applying it, is now for the first time 
beginning to be of real importance in practical engineering ; and I 
think that the first steps in this direction, taken by the British Aluminium 
Company, redounds very greatly to the credit of the Company. The 
building arrangements, the getting of the dynamos from the Swiss factory 
where they were made, and setting them up in such a way that they have 
-run perfectly from the first hour, was certainly an achievement that those 
wbo have performed it have some reason to be proud of. I feel sure the 
shareholders will appreciate the work which has been done for them by the 
Directors, and by others for the Directors, in connection with this great 
undertaking. | 

The resolution was agreed to unanimously. ira 

Mr. HARVEY DU CROS proposed, and Mr. R. HEATH, J.P., seconded, 
the re-election of Messrs. A..S. Bolton and A. A. Common as Directors, 
which was carried unanimously. 
` A vote of thanks to the Chairman, proposed by Mr. STOCKWELL 
d ES, eeconded by Mr. CREWDSON, brought the proceedings to a 

ose, | 


. Eastern Telegraph Company (Limited). 


The following report of the Directors of th's Company for the half-year 
ended March 31st last will be presented to the general meeting to be held 
at oe House, Old Broad street, London, on the 25rd inst., at one 
o'clock :— | 

The revenue for the period amounted to £466,093. бв. Id., from which 
are deducted £99,151. 17s. 9d. for the ordinary expenses and £33,955. 
198. 10d. for expenditure relating to repairs and renewals of cables, &c., 
during the half-year. After providing £4,413. Os. 10d. for depreciation of 
spare cable, £588. 15s. 4d. due to re-valuation of currency assete, £5,806. 
158. 11d. for income tax, and transferring £20,000 to the бге insurance 
fund, there remains a balance of £302,576. 188. 7d., to which is added 
£49,352, 17s. 94. brought from the preceding half-year, making a total 
available balance of £351,729. 163. 4d. From this balance there have 
been paid— - 


Interest on Debentures and Debenture Stock £29,281 14 6 
Dividend on Preference shares 20,296 4 1 
An interim dividend of 2s, 6d. per share on the 

Ordinary shares 


£99,577 18 7 


Leaving a balance of £252,151. 17s. 9d., out of which the Directors have 
placed £10,000 to the reserve fund for maintenance ships, and £125,000 
to the general reserve fund. 

The Directors now recommend the declaration of a final dividend for 
the year ended March 31, 1896, of 23. 6d. per share and a bonus of 3s. per 
share, amounting together to £110,000, both payable on the 25га inst., 
free of income tax, and making, with the three previous paymenta on 
account, a total distribution of 13а, per share, or 64 cent., for the year 
on the Ordinary shares. The balance of £7,161. 17s. 9d. shown at the 
foot of the revenue account is proposed to be carried forward to the next 
balf-year. 

The revenue includes £32,914. 10s. dividends and bonus for the half- 
year upon the Company’s investments in the Eastern and South African, 
the Black Sea, the Direct Spanish, and the African Direct Telegraph 
Companies. 

The International Telegraph Conference is being held at Budapesth, at 
which the Acting Chairman, ing Director, and other representatives 
of the Company have been in attendance, but the labours of the Confer- 
ence are not yet completed. 

The Directors deeply regret to report the death on the 7th inst. of their 
esteemed colleague Sir John Pender, Chairman of the Company since its 
formation. The high position which this Company has attained is in a 
great measure due to his untiring energy and devotion to its interests, 
and to the cause of submarine telegraphy throughout the world. 

The Directors have appointed, as Chairman of the Company, the Most 
Hon. the Marquis of Tweeddale, who has been Vice-Chairman aince 1874, 
They have also appointed the Managing Director, Mr. J. Denison Pender, 
С шшш af t the Company, and бт. С. W. Earle a Director of the 

mpany, . ; í 


Anglo-American Telegraph Company (Limited). 


The report of the Directors of this Company for the half-year to 30th 
June last, is to be submitted to the meeting of the proprietors, to he held 
at Winchester House, Old Broad-street, E.C.,on Friday next, at 2 p.m. 

The report states that the total receipts from the lst January, 1896, 
including the balance of £794. Os. 11d. brought forward, amounted to 
£154,832. Js. 8d. The traffic receipts show an increase of £11,917, com- 
pared with the corresponding period of last year. The total expenses of 
the half-year, including the repair of cables, &c., amounted to £57,028. 
19a. 5d., an increase of £1,644. 17s. 1d. "The Directors, under the powers 
conferred upon them by the Articles of Association, have, before declaring 
the net profits, set apart the eum of £12,000 to the renewal fund, leaving 
a balance of £85,803. 5s. 5d. 

One quarterly interim dividend of 12s. per cent. on the Ordinary Stock, 
aud of £1. 4s. per cent. on the Preferred Stock, was paid on Ist May, 
absorbing £42,000, and a second quarterly dividend of 12s. per cent. on the 
Ordinary Stock, and £1. 4s. per cent. on the Preferred Stock, amounting to 
£42,000, will be paid on the lst August, leaving a balance of £1,803. 5з. 3d. 
to be carried forward. | 

The Company's repairing в.в. ‘‘ Minia ” has been employed during the 
past half-year in the repair of several of the cables connecting Newfound- 
land with Cape Breton. She has also been employed by the Direct United 
States Cable Company for the repair of a cable belonging to that Company, 
the payment for which appears in the revenue account. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


In addition to the information given under this heading, detailed par- 
ticulars of many of the Companies whose returns appear below will 
be found in “THe ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND 
HANDBOOK, 1896, pages 318-846, £c., de, 


Len — 


RIVER PLATE ELEOTRIO LIGHT AND TRACTION COMPANY (LIMITED). 
—This Company was regiatered on July 7th, with a capital of £300,000, in 
£5 shares, to enter into an agreement with the River Plate Electricity 
Company (Limited), for the acquisition of certain property and rights, to 
carry on the businees of supplying electric energy for light and motive 
power purposes in the Argentine Republic, Uruguay, Paraguay, Chili, 
Bolivia and Brazil in South America and elsewhere, and to construct and 
equip tramways and railways with electric or other mechanical system of 
traction. The first subscribers, with one share (ach, are :—W. Y. Yeoman, 
W. B. Butler, D. J. Prosser, J. A. Fuller, J. H. Chapman, J. W. Honess, 
and G. A. J. Smallman. 

VERITY'8 (LIMITED).—This Company was registered on July 9th with 
а capital of £2,000, in £1. shares, to carry on the business of electricians, 
electrical engineers, &c., in the neighbourhood of Dulwich. 


CHINA AND JAPAN TBLEPHONE COMPANY (LIMITED).—The annual 
return, to May 19th, has just been filed. The capital is £20,000, in £1 
shares, and 14,761 of these have been taken up, and all have been issued 
as fully paid. 

CRYSTAL PALACE DISTRICT ELECTRIC SUPPLY COMPANY (LIMITED).— 
The annual return, to May 21st, has just been filed. The capital is £100,000, 
in £1 shares, апа 28,586 of these have been taken up, 14,166 have been 
issued as fully paid, and the full amount has been called on the remainder, 
resulting in the payment of £14,420. 3,264 shares have been forfeited. 


ELEOTRIO AND GENERAL INVESTMENT COMPANY (LIMITED). —The 
annual return, to July 2nd, has been filed. The capital is £200,000, divided 
into 39,900 Ordinary and 100 Founders’ shares, of £5 each, 20,000 of the 
former, and all the latter, have been taken up. The full amount has been 
called on the Founders’ shares, while a call of £1 per share has been made 
on the others. i 

ELECTRIC TRACTION COMPANY (LIMITED). —Тһе annual return, to 
June 19th, has been filed. The nominal capital іч £300,000, in 29,880 
Ordinary shares of £10 each, and 1,200 Deferred shares of £1 each. All 


ok these have been subscribed for, £2 per share has been called on the 


former, and the full amount has been called on the Deferred. 


ELBOTRICAL APPLIANCES SYNDICATE (LIMITED).— The annual return, 
to May 8th, has been filed. 1,054 shares have been taken up out of a 
capital of £2,000, in £1 shares, and 450 have been issued as fully paid. 
The full amount has been called and paid on the remaining 604 shares. 

ELECTRICAL PURIFICATION ASSOCIATION (LIMITED).—The annual 
return, to December 31st, has only just been filed, no meeting having been 
held for 1895. The nominal capital is £25,000, in EI shares, of which 
18,326 have been taken up. 5,000 of these have been issued as fully. paid. 
13,526 shares have had the full amount called, and £13,226 has been paid. 

ELIESON ELECTRICAL SWITCH (LIMITED).—The annual return, to 
January 2nd, has just been filed. The nominal capital is £5,000, in £1 
shares. 5,806 shares have been taken up, and 2,500 have been issued as 
fully paid. The full amount has been called on the remainder, and £1,301 
has been paid. ; | 

ELMORES GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY 
(LIMITED).—The annual return, to May 11th, has been filc. The nominal 
capital is £250,000, divided into 75,000 Ordinary and 50, 000 Preference 
shares of £2 each ; 62,981 of the former and 15,121 of the latter have 
been taken up, and 25,000 Ordinary have been iesued as fully paid. The 
full amount bas been called on 37,981 Ordi and the 15,121 erenoe, 
resulting in the payment of £106,204. £1,457. 128. 10d. has been paid in 
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respect of 1,682 Ordinary and 48 Preference shares forfeited ; 10,527 
Ordinary shares have been cancelled. 


RICHMOND (SURREY) ELECTRIC LIGHT COMPANY (LIMITED).—The 
annual return, to April 30th, has been filed. 6,266 shares have been taken 
up out of a capital of £50,000, in £5 shares. The full amount has been 
called, and £351,520 has been peid. 

WEST AFRICAN TELEGRAPH COMPANY (LIMITED), —The annual return, 
to June 25th, has been filed. The capital is £400,000, in £10 shares. 
ша have been taken up, and the full amount bas been called 
and paid. 

WEST COAST OF AMERICA TELEGRAPH COMPANY (LIMITED).—The 
annual return, to June 12th, has been filed. The whole nominal capital 
of Free а in £10 shares, has been taken up, and the full amount called 
and paid, | 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
annual return, to June 3rd, has been filed. The capital is £2,445,630, in 
200,000 Ordinary, 34,563 First Preference, and 10,000 Second Preference 
shares, of £10 each. 88,521 Ordinary, all the First Preference, and 4,669 
Second Preference shares have been taken up, the fyll amount has been 
called, and £1,275,530 has been paid. | 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
Slider. per os. (July 16th). Consols (28 per cent.) 1138—1134 for money, 
115,,—113, for account; 24 per cent. 107§—1083 (July 16th). Stock 
Exchange Settling Days: Consols, Aug. 4th; Stocke and Shares Con- 
tinuation Day, July 28th; Ticket Day, July 29th; Pay Day, July 30th ; 
Mining Share Carry-over Day, July 27th. 


ALUMINIUM COMPANY (LIMITED).—The report of the Directors of this 
Company for the twelve months ended June Soth states that the general 
business at Oldbury, and the various undertakings in which the Company 
are interested, are progressing satisfactorily. The accounts show a profit of 
£50,681, which, after payment of fixed charges, allow of a dividend of 
15 per cent. on the “А” shares, £10,000 to be written off the works, and 
£10,0CO off the patents, leaving £11,079. 14s. 3d. to be carried forward. 
Of the net profits for the year, £355,525 arises from the cash profit 
made on the sale of patents, &c., which were included among the assets 
at а nominal figure. The contract with the Castner-Kellner Alkali Com- 
pany has been completed, and the shares in that Company held by this 
Company have been placed to reserve. The provisional contract of sale 
with the Mathieson Alkali Company bas been confirmed, and all instal- 
ments due to the present time have been paid, while the shares received 
in part payment have been treated in à similar manner to those held in 
the Castner-Kellnér Company. Large works are about being erected by 
the Mathieson Company at Niagara Falls, and after January 18 the profits 
of this Company will be further increased by a minimum annual royalty 
of £4,000. The American Company mentioned in the last report has 
been duly incorporated under the title of the Niagara Electro-Chemical 
Compsny, and are also erecting works at Niagara Falls, which are nearing 
completion. Negotiations for the sale of the British and Continental 
rights under similar patents to those sold to the Niagara Company are 
proceeding. No mention is made іп the report of any aluminium 
work being done by this Company, and it would therefore appear 
that the title of the concern is misleading and should be altered. The 
Company is inviting subscriptions for £90,000 Four and a Quarter per 
Cent. First Mortgage Debenture stock at £103, redeemable in 1906 at 
£110. It is intended to pay off existing debentures by this issue. 


ANGLO.AMERICAN TELEGRAPH COMPANY (LIMITED).—On Friday 


last the Directors of this Company resolved, after placing the sum of | 


£6,C00 to the Renewal Fund, to declare ап interim dividend for the 
quarter ended 30th June of 12s. per cent. on the Ordinary stock and 24s. 
per cent, on the Preferred stock, less income tax, payable on 1st August. 


BIRMINGHAM CENTRAL TRAMWAYS8 COMPANY (LIMITED). — The 
Directors of this Company have issued a circular to the shareholders set- 
ting out the terms of the agreement for the sale of the Company's under- 


taking to the Canadian Syndicate. Full particulars of these terms were 


given in our issue of May 22nd ; and as the Corporation have now ratified 
the arrangement, an extraordinary general meeting of the shareholders will 
be held at the Queen's Hotel, Birmingham, on the 20th inst., for the pur- 
pose of formally approving the agreement, and for pissing the usual 
winding-up resolution. i 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).— The Directors of this Corporation have declared an interim 
dividend for the half-year ended June 30, 1896, at the rate of £5 per cent. 
per annum on the Ordinary share capital, and have decided to carry for- 
ward £6,100, after payment of all interest on debentures. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
accounts of this Company for the balf-year ended June 3Cth show a 
balance, after providing for debenture interest and the full dividend on 
the Five per Cent. Preference Shares, sufficient to allow of the payment 
of a dividend on the Ordinary stock of 18 рег cent. per annum, a balance 
of £1,072 being carried forward. The dividend for the first half of 1895 
was at the rate of 14 per cent. per annum, while the balance forward 
amounted to £965. The traffic returns of this Company for the week 
ended July 12th were £937, against £848 in the corresponding week of 
1895, an increase of £89. The total receipts for the half-year amount to 
n against £1,763 for the corresponding period of 1895, an increase 
o | 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
COMPANY (LIMITED).—' The Directors of this Company have declared an 
interim dividend for the half-year to June 30th on the first and second 
issues of Preference shares at the rate of 6 per cent. per annum, payable 
on 21st inst. The transfer books will be closed till the 21st inst., for the 
purpose of preparing the dividend warrants. 


CITY OF LONDON ELEOTRIO LIGHTING COMPANY (LIMITED).—The 
warrants for the payment of the interim dividend of 6 per cent. per annum 
for the half-year ended June 50, 1896, on this Compeny's Preference shares 
have been posted. 


DIRECT UNITED STATES CABLE COMPANY (LIMITED).—The Directors 
of this Company have resolved to recommend a final dividend of 2s. 6d. 
per share, free of income tax, making, with the interim dividends already 
paid, 24 per cent. for the year ended 30th June; to place £7,500 to the 
Reserve Fund account, and to carry forward a balance of £4,236. 11s. 11d. 
The above dividend is payable on and after the 30th inst. The transfer 
books of the Company are closed from the 14th to the 28th inst. inclusive. 


DUBLIN UNITED TRAMWAYS COMPANY (LIMITED).—The report of 
this Company for the half-year ended June 30th states that arrangements 
have been made for acquiring the system of the Dublin Southern District 
Tramways Company. : 


EDISON AND SWAN UBITED ELECTRIC LIGHT COMPANY (LIMITED).— 
The share transfer books will be closed from the 18th to the 518 inat. 
inclusive. ZR 12: E . . 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 12th inst. amounted to £1,252, The amount 
for the corresponding week last year was £1,186 ; increase, £66 


NATIONAL TELEPHONE COMPANY (LIMITED).—The transfer books 
will be closed from 17th to 30th inst. inclusive. Dividend warrants will, 
it is stated, be posted on the 30th inst. 


NOTTING HILL ELECTRIC LIGHTING COMPANY (LIMITED).—The 
Directors have declared an interim dividend for the six months ended 
June 30th on the Ordinary and Preference shares at the rate of 6 per cent. 
per annum. | 


RIVER PLATE ELEOTRIO LIGHT AND TRACTION COMPANY (LIMITED). 
letters of allotment for the recent issue of £125,000 Five per Cent. First 
Debenture Stock of this Company have been posted. 


STOCK EXCHANGE NOTICES.—A pplication has been made to the Stock 
Exchange Committee to „гроші а special settling day іп, and to grant a 
quotation to the Provincial certificates for, £100,000 Four and a-Quarter 
per Cent. First Mortgage Debenture Stock of Willans and Robinson 
(Limited). 

TELEGRAPH CONSTRUCTION AND MAINTENANCE COMPANY 
(LIMITED).—Au interim dividend of 128, per share has been declared by 
the Board of this Company. The transfer books are closed from the 13th 
to 2lst inst., preparatory to the payment of an ad interim dividend of 
128. per share. | | | 

WATERLOO AND CITY RAILWAY COMPANY.—The fifth half-yearly 
general meeting of this Company will be held at Waterloo Station, S.E., 
on the 6th prox., at 2 p.m. The transfer books will be closed from 23rd 
inst. to August 6th inclusive. i 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended 10th July, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,889. 


WESTERN UNION TELEGRAPH COMPANY.—This Company have issued 
their report for the quarter ended June 30, 1896: —The following 
statement, dated June 10th, exhibits the condition of the Company 
at the cloae of the quarter ended March 31, 1896 : — 

Surplus January 1, 1896, as per last quarterly report... $8,022,533 16 

Net revenues, quarter ended March 31, 1896 1,051,715 33 


$9,074,248 49 
From which deducting for— КЕ 
Dividend of 14 per cent. paid April 15th $1,191,952 50 
Interest on bonded debt 223,347 15 


Sinking funds 55 19,991 00 
. $1,435,201 25 
Left a surplus April 1, 1896, of .............................. $7,658,957 24 


The net revenues of the quarter ending June 0th, 
based upon nearly completed returns for Apri, 
partial returns for May, and estimating the business | 
for June, will be аройц&............................. iG i 1,500,000 00 


From which appropriating for— 


Interest on bond . $223,550 00 
Sinking funds ............... je kai ines . . 20,000 
— 245,550 00 
| $8,895,607 24 
It requires for a dividend of 1] per cent. on capital 
stock issued, about . . . . . . 1,191,950 00 
Deducting which leaves a surplus, after paying divi- 
dend, ol „„ LE $7,703,657 A . 


In view of the preceding statements, the Committee recommend that & 
dividend of 1] per cent. on the capital stock of the Company be declared, 
payable on and after the 15th instant. 
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RESEN LAST PREVIOUS Price RATE PER BUSINESS DONE 
P T pee ымм DIVI: NAME. WEEK'S PRICE, | Wednesday, CENT. DIVIDEND DUF. DuRING WEEK 
Adder SHARE. | DEND. JULY 8 July 15. YIELDED. ENDING JULY LL. 

| TELECRAPHS. & s. d. Highest | Lowest 
21,012,880 Stock | 12/0 | Anglo-Amarican феб саде ежет a jd besarte M op mi Й 49 51 59 52 416 2 | Р Apr., July, Oct. 50 49 
- &2,003,660| Stock | 24/0 o.  Preferred............... éeséxhsdsasexaEa| 292. 014 934 944 5 5-10 5 h 93 921 
42.993,660| Stock 5 ie Deleted. ee re КУРУ 9 9} 9 94 а E - - 
£173,400 | 100 4% |*African Direct Teleg. 4% Deb. (Reg. & Bearer) 2 100 104 100 104 8 16 11 | January and July — às 
£250,000 £19 — Amazon Telegraph (fully paid) dd 9 10 9 1) vé T >> 

180,000 £10 3/0 Brazilian 233 le РР РАР 15 164 15 154 410 4 | Mar., June, Oct., Dec. 1574 15 

875,000 £100 .BX * рр Cent. Bonds (2nd Series, 1906) . 111 115 111 115 4 611 | June and December - v6 
10,000,000; $100 7% Commercial Cable Capital Stock ......—......- 160 170 160 170 4 2 4 | Jan., Apr.,July, Oct. — os 

16,000 10 8 Cuba Submarine .... «ъз аз әз vb chews esa 123 13) 124 184 518 6 February and August 121 123 

6,000 10 10 Do. Preference 10 per ö 19 20 20 21 4 58 oe - 

12,981 5 2 Direct Spanish (fully paid) ..............--+-.. 8 af 34 4 5 0 0 April and October .. * os 

6,000 5 10 Do. Preference 10 per Cent. 10 104 10 10 411 6 10 * Г ns 

£30,000 Stock | 44 Do. 44% Debentures of £50 ej,g 106% 103% 106% 109% 427 55 * 5 

60,710 20 * 2/6 Direct United States Cable, 1877 ........ . 9} 10} 9 10} 4 з 0 Jan., Apr., July, Oct. 91 91 

400,000 10 2 K 4A KP Tou RAT REN SA ap Q9) M рә 17 174 17 173 813 3 h . 174 17 

70,000 10 6 Do. 6 per Cent. Preference ................ 18) 19 18) 19 8 3 2 РА ai 
£1,297,857| Stock 4% Do. 4 рег Cent. Mort. Debenture Stock ....| 131 131 131 134 2 19 10 | May and November | 132} 13 
£102,100 100 5% |* Do. 5 per Cent. Debentures, 18999 106 109 106 109 413 6 | February & August Y — 

000 10 6/6 | Eastern Extension oath ЖАГЫНЫ, С 17 17 174 18 3 17 9 | Jan., Apr., July, Oct. 173 e. 
£320,000 Stock 4% m - per Cent. Debenture Stock 132 135 132 136 219 9 February 4 August 133 - 
£54,100 100 55 |* dy c. (Austin. Gov. Sub.)Debs. 1900 . 101 104 100 104 416 2 | January and July .. 103} - 
,000 100 5 "Базга апа 8, African 5 р. Cent. Mor. Deb. ,1900 .. 101 194 100 104 416 2 А м 
£300,000 100 4 * Do. 4% Mortgage Debentures, 1909 (regd.) .. 106 109 108 109 813 1l | February & August - - 
000 | £25 4 Do. 4% Mauritius Sub. Debs. (regd. ) 1114 fiiy 117 1147 810 8 | May and November es 

180,227 10 26 Globe Telegraph and Trust.. 2 10 1t 11 114 81311 | Jan., Apr., July, Oct. 11 101 

180,042 10 6% Do 6 per Cent. Preference —— ефезха; © 4 17i 174 18 8 6 8 17H 17! 

150,000 10 5/0 Great Northern. 40-а 93 94 234 211 4 L 8 | Jan. „April, and July ea T 
$180,000 100 5 Do. брег Cant. Debentures, 1883 issue. ...<‹-| 104 107 105 108 414 1 | March & September iw a 

17,000 25 87, — — enen 52 55 53 53 4 9 3 May and November 511 53] 

87,548 | . 10 ә London Platino-Brazilian Ж оле onan te sweet ^ * zt - se 
£100,000 . 100 6% |" Do. ò per Cent. Dabentures ...... 111 114 111 114 5 7 2 | March & September - 
£100,000 | £100. 4% |*Pacific Europeau Tel.4% Guar. Debs.“ Rad" 1942 .. 105 109 106 109 813 5 2 * өф 

11,889 8. 4/0 BOULeN'B e , . bees e eee eee deve Je ee sse в} 7h 7 8 5 0 0 | April and October os 
8,381 |£100 Cert.) £2 Submarine Cables Trust 6 per Cent.. 136 141 135 140 4 5 9 T А - - 

15,609 10 | % | West African Telegraph .... жери ; 8 1 8 . | January and July .. a Бө 
£233,300 100 5% |* рә. ö pər Cent. Debentures | (rs). «à m ed as та 103 106 103 166 4 15 11 | March & September 105 * 

30,000 10 2/0 West Coast of America . dés nad os 1 2 1 2 = | January and July .. se 4 2 
£160,000 100 8% Do. 8 per Cent. Debentures, . 93 13 93 103 715 4 | June and December чй si 

88,821 |. 10 0/6 West India aud Рапат» ·.............. 1} d 14 18 73 А 11 c 

$4,563 10 6 Do. 6 per Cent 1st Preference 11} 11} 111 11 5 2 2 May and November 114 ыр, 

4,66) 10 6 Do. 6 per Cent. 201 Рсеѓегепсэ ... vie 91 10} 9 10 514 8 | Т " - * 

230,000 109 6% |' Do. 5 per Cant. Debentures, 1917 (red) `. iod 107 110 107 110 4 10 1L June and December 2 5 

61,248 15 5/3 Western and Brazilian.. - 8l 9} 8t 9} 417 7 | May and November e* — 

83,123 d 3/0 D». 6 per Cant. Cumülative Preterred .... .. 6} 7} ві 74 538 ед 7h 6H 

83,123 7 1/6 . Do.  DeferrelO;dinary s 24 23 | 2t 2} ee | - — oe 
2165, 200 100 6 * Do. 6 per Cant. Dabs., Series “A” 1910 . 105 109 105 109 5 12 11 | February & August - са 
£206,400 100 6 е Ро. 67 Mort. Debs. T Series '* B" 1910. . 105 109 195 179 5 12 11 " "n e & 

$ „177,000 $1,000 7% Western Unton 7% 1st Mort. (Baildinz) Bonds.. 110 115 110 115 6 210 | May and November 4% = 
TELEPHONES, a " T 8 

44,000 5 2/8 Chili Telephone (fully paid : .. — m I. 

224,850 10 140. Consolidated Telephone Const. & Manufacturing xd ys r Y * | May and November es às 

171,504 41 1/0 Oriental Telephone and Electric (fully pan) 5:15 Ж, | Yon? unus 1 du 

434,507 5 3/0 | National .... ... ad 7 74 74 71 3 910 | June and December a TA 

15,000 10 6% Do. 6per Cent. Cumulative lst Pref. .. 17 19 17 19 8 3 2 " " os b 

15,000 10 67 Do. 67 Cumulative 2nd Pref. (fally pald).. 133 17 16 17 810 7 " " os >$ 

119,234 5 2/6 Do. 5% Non-Cumulative 3rd ee енене 2 61 7 6% 7% 310 2 | — >- - 
1,100,000 | Stock 83% |* Do. Dabenture Stock, 3)% (red.) )))) 105 108 105 103 T January and July 106} 7 

58.000 5 4/0 United River Plate . X1 3} 4} 3} 4} 4141 2 | July .. 40, 3H 
4116,783 | Stock 52 |* Do. брег Cent. Debenture Stock (red. у T um EL. S 103 101 108 4 14 4 | January an: a J uly . ea ^ 

ELECTRICITY SUPPLY COMPANIES. pe 

40,000 £10 10/0 has з London Electric Lighting (fully paid) .... 14 15% 14} 15} 8 4 6 February & August 15} 1H 

40,000 10 6/0 6% Cumulative Pref. раду раій)......х1]) 16 174 16р 17} 8 9 7 | January and July .. 17 - 
£120,000 | Stock 5% Do. 5% Debenture Stock (red.) ....... «ose , MEO 3A 133 137 313 C | June aud December - - 

19,900 £5 2 " Blectrlolty Supply Co. for Spain.. bx = e E | ~ * Аз 

£30,000 £5 3/0 Charing Cross & Strand Electricity Supply Corp. . 8} 8} 8} 8} vs | = 8} 814 

$57,400 £100 5% D». 5 per Cent. Dabentures, 192) . эө - T e - on 

22,475 £8 Be County of London & Brush Prov. Ord. (айу paid ; 8} 9} 8} 9} «x * $ on 

£10,000 £10 3/0 Do.” rr / 134 13} 13 13} 4 811 — — à 

8,822 £5 * House-to-House Electric .... - á УА - - ae 

15,000 £5 E Kensington & Knightsbridge El. Light me paid). - "t ia | - - a 

10,000 £5 6% Do. Ist Pref. Cumulative (fully paid)........ - bs e January and July .. - an 

45,000 £5 ы Liverpool Electric Supply (fully paid) .... ..... ВЕ 7 8 - ea = 

111,000 5 та London Electric Supply................ 8 1 14 1 1} m - - T 

49,900 £10 5/0 Metropolitan Ferne Supply (fully paid) .. ne 13 14 124 13} 611078: = 13} 13} 
£130,000 | Sock | 44% |" Do. 43% Dobs. ..................... “мз 119 191 119 121 314 5 | June and December T - 

6,452 £10 4/0 Notting Hill Rlentyto 3 фон уйше Сә в "Y 10 10{ 19 10) А — 101 9} 
45 A es Rand Electric .......... jibe аа Ss bale РЫЗ ДАНЕ, 1} 13 prem 1$ 13 prem. ; ж x Л 

19,930 £5 5/3 ВЕ James aud Pall Mall +: зенә е6 — «2 9955,79 11{ 12} 114 123 ә = 12 11} 

20,000 &5 7% Do. 7 per Cent. Preterenos 9} ш 95 10; 8 6 8 € 2 "m 

69,900 6 4/8 Westminster Electric Supply (fally pald) ........ 10} 104 10; 11 8 T 8 | =» 10} 10} 

ELECTRIC MANUFACTURING, &o., COMPANIES, 

90,000 8 1/6 Brush Electrical Engineering .. 39x96 1i 18 14 18 5 8 8 a lf .. 

90,000 2 24 Do. per Cent. Pref. Non- Gumulative TT 14 1} 13 1 A Y e | z ae .. 
£125,000 | Stock 45% Do. 44 рег Cent. Debentures.. 11) 115 HT +115 819 8 | March & September — .. 

28,180 b 8/0 Crompton and Co., 7 per Cent. Cu nulative Prot. 2 2} 2 24 $ | January and Julv 8 — 

89,261 5 1/6 Edison and Swan United (*A" Swan) (£3 paid) . 14 2 1$ 2l 6 13 4 | Febraary & Auzust 2 15% 
£102,000 Stock 417 Do. 44% Mortgage Debenture Stock  ... 103 106 103 105 4 5 9 , January and July .. 103 — 

£20,000 £5 Se Electric and General Invest. Ordinary (£1 paid) .. 85 - - | 2 - — 

110,000 2 s Rlectric Construction ................ cc coe ce rm ee 1} 14 1 14 E | » ET — 

12, 845 2 2 93 Do. 7 per Cent. Cumulative Prof. .......... 2h 8 2 3 413 4 | September ........ 28 - 
91,195 2 10/0 Elmore's Patent Copper Depositing ..... s. Y 1i i 1 i oe е oe m 
20,000 5 ЕР Fowler-Waring Cables (fully paid) ........ ed vs "- T | jn E ab T 
50,000 10 15 /) | India Rubber, Gutta Percha, &2., Works ...... х1 21 23 2 23 4 611 | February & August 22] 22 
£200,000 100 .. |* Do. per Cent. Dabentures ..... e 103 105 108 5 14 1 | March & September 107 - 
15,995 £10 is International Охопібе Ordinary ..............-..- = T. xs за - — 
16,000 £10 ЧЕ Do. 8 per Cont. Preference.. » aa es December and June - — 
20.000 £5 р Manchester Edison-Swan “ A“ (£1 101. paid). 4 7 8 B ja | - - E 
87,850 12 12 Telegraph Construction and Maintenance. wv 88 41 37 47 4 710 | March and July...., 89} 83 
50,000 100 5 " Do 6 per Oent.: Bonds сеооа xd| 102 105 102 106 415 3 | Jauusry aud July . sa - 
87,514 £5 oe Woodhouse and Rawson Ordinary (£3 15s. pald).. ‘3 ab - - - - 
41,098 £5 Ye Do. Preference (fully paid).................. 4 15 * in ei v 
£100,000 10 100 W. T. Henley's Telegraph Works Ordinary. * 17 18 171 18} 4 10 1 | March & September 18 174 
830,000 10 7/0 рэ. 7 рег Cent. Pceferonce ................ 17 18 17 18 317 9 6 з oe ae 
£50,000 | Stock 447 Do. 437 Mortgage Dabentare Stock........ 100 114 100 114 4 0 0 | February & August | es se 
RAILWAYS ANo TRAMWAYS. 
£630,000 | Stock 14% | Обу and South London Railway Con. Ordy.. 43 45 44 46 214 4 | January and July.. 41 43 
7,650 10 5 A 5% Perpetual Preference — ma ............ 14} 15} 14} l'i 3.8 5 | » T 16 - 
810,171 | Stock V he gare Debentare „2-а 185 137 135 137 218 5 Мау aud November £ = 
87,500 £10 8 Е. vetbasd Ballway аа. 13] 14 133 14 2 2 6 = а - 
10,000 10 5 Do. ЖЖ PROTON iat ce id as ado m ea Sas 174 17 174 171 | 21610 ЕА eh - 
115,000 ' Bbock E 55 47 Dabsnture -____..-..-_- xd 112} uit 112) 144 | 8 910 January and July ~ - - 


* In calculating the yield on this security, allowance has been made for accrued interest but not for redemption. 
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UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


THE 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 


*99999999999999 


Small Space, 
Small Gest, 
High Efficlency, 
Perfect 
Governing. 


999999999999999 


T. REM 


For Prices and Particulars apply to 


BRUSH ELECTRICAL 
ENGINEERING C0. 


оча A 


—— * 


LIMITED, | A 
Ц в "P 9": 
40, Queen Victoria Street, OT ME D P MUTO T 
LONDON, E.C. CIR S 5 ДААН" TN. isl 


Price Is., post free IS. за. Азага: ‘gabscMotion, 12s. Gd. post free, abroad 148. 


“THE ENGINEERING MAGAZINE:” 


Aw American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 
Subjects by leading writers. 
CONTENTS OF THE JULY ISSUE (No. 4, Vol. ХІ.). 
THE CAUSR AND REMEDY FOR BUSINESS DEPRESSION — Edward Atkinson. RECENT IMPROVEMENTS IN GOLD MILLING. II.—H. M. Chance. 
THE TURNING POINT IN RAILWAY REFORMS—M. E. Ingalls. MODERN MACHINE 8HOP ECONOMICS. IV.—Horace L. Arnold. 
THE YILTRATION OF MUNICIPAL WATER SUPPLIES—Rudo’ mu Bering. THE ARCHITECTURE OF HOME-MAKING—C. E. Benton. 
THE UTILIZATION OF ANTHRACITE CULM—Edward Н. Williams, jun. JAPAN'S INVASION OF THE COMMERCIAL WORLD—A. R, Foole. 
THE DIRECT PRODUCTION OF ELECTRICITY FROM COAL—G. Н. Stockbridge. A PRACTICAL EXPOSITION OF ELECTRIC LIGHTING—W. A. Anthony. 


Each issue of the Magazine also contains— 
A Complete Index of the Ocntents of the Worid's Technical Press. 


Тив EwoiNEERING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of. the 
Magazin 


e from the Commencement will be forwarded post free on request. 
A Specimen Back Number will be forwardod on reoelpt ef Gd. to dofray postage, &o. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN" PRINTING & PUBLISHING CO., Ltd. 


SALISBURY COURT, FLEET STREET, LONDON, E.C. 


PRICE 7s. 6d., post free, 8s. 8d. ; abroad 9s. 
“THE ELECTRICIAN” 


ELECTRICAL 222. [I UM Ji 


The Big Blue Book. 


or ALL BOOKSELLERS AT HOME OR ABROAD, AND OF- 
" THE ELECTRICIAN " PRINTING AND PUBLISHING CO., Limited, 1, 2. and 3, Salisbury! Court, Fleet ‘Street, London, T 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
_ CONNECTIONS. | 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND v 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to M: Portugal, Gibraltar, Malta, Egypt, Aden, 

ndia. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE OABLES to Zanzibar, Mombasa: Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand: Bassam, and Gaboon. 


By SINGLE: CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, W 
and Manila. „:! 8 


Telegrams should be sent from the Company's Stations — 
LONDON —II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET;: 42, PARLIAMENT 
ME STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, . C., and 448, STRAND, W. C. 


MANOHESTER—20, Brown Street. | LIVERPOOL. Eis, Exchange Buildings. 
|: . GLABGOW—141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Chio, Syra, Oandia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, R un ше о оша, Santa Maura, Tinos, Andros, Zea, and 
e Greek Islands. 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
| . Main Sections. 


In sending Tel from Postal Stations СС JJ th rds bel alled gratuitously b 
ere should be taken to mark them V I.A. EASTERN, ii bog att me 
Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as shove: or at 


37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Btreet;E.O Е Ву Order, | GEORGE DRAPER, Secretary. 
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TELEPHONB No. 15,077 TELEGRAMS: "INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), | 


Electrical Aucticncors, Valuers, 
AND . ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, Е.С. 


TENDERS INVITED. 


HAMLET OF MILE END OLD TOWN. 


TO ELECTRICAL ENGINEERS AND OTHERS. 


The GUARDIANS of the POOR of Mile End Old Town are willing to receive 
TENDERS for the SUPPLY and ERECTION of ELECTRICAL PLANT, LAYING 
DOWN ELECTRIC MAINS, and WIRING, for lighting their premises in Bancroft- 
road, Londoa, E., by electricity. 

Plans may seen, specifications and full particulars obtained from Mr. C. F. 
Burden, Architect to the Guardians, at his Office, on the premises, between the 
hours of 10 and 4, on production of a receipt from the undersigned of the deposit of 
a £5 Benk of England note, which will be returned on receipt by the Guardians of a 
bona fide Tender, accompanied with such specification. ; 

The Gu do not bind themselves to accept the lowest or any Tender, and 
reserve to themselves the right of accepting such Tender as they may deem fit. 
The ce of a Tender will be subject to the Local Government Board's 
ap al of the scheme, &c. | ' 

enders to be delivered not later than noon on the 30th day of JULY, 1896. 
WILLIAM ТНАСКЕЕ, Clerk to the Guardians. 


Bancroft-road, London, E., July 9th, 1896. 


Ory AND GUILDS OF LONDON INSTITUTE 


SESSION 1896-97. 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute's Co commence in October, and cover a period of two to 
three years. The MA CULATION EXAMIN ATION of the Central Technieal 
College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(Exhibition-road, S. W.), a College for Higher Technical Instruction for Students not 
under 16 years of age preparing to become Civil, Mechanical or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. 

THE MATRICULATION EXAMINATION will be held on September 21st to 24th, 
and the new Session will commence on October 1st. 


:—O. Henrici, LL.D., F.R.S. (Mathematics); W. C. Unwin, F. R. B., 


M. I. C. E. (Civil and Mechanical R ring); W. E.A „F. R. S. (P d 
еса Engineering); H. E. серке Bp. F B.S (Chemistry). Se 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(Leonard-street, City-road, E.C.) The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for dents not under 14 rs of age, preparing to 
entér Mechanical or Electrical Engine and Chemical Industries. 

ENTRANCE EXAMINATION be held on September 22nd, and the new 
Session will commence on October 6th. 
Professors :—S. P. Thompson, D. Sc., F. R. S. (Electrical Engineering); В. Meldola, 


F.R.S. (Chemistry). 
JOHN WATNEY, Hon. ecrefary 
City and Guilds of London Institute 
Gresham College, Basinghall-street, Е.С. 


HERIOT- WATT 


Е. GRANT OGILVIE, M. A., B.Sc., F. R. S. E., PRINCIPAL. 


DAY CLASSES—SESSION 1896-97. 
The SESSION extends from TUESDAY, 6th OCTOBER, 1896, to FRIDAY, 
А 4th JUNE, 1897. 

These Classes provide Courses of Study extending over one or more years, suitable 
for students who have previously passed through the curriculum of a secondary 
school. The principal Courses are :—Physical and Chemical, Mechanical Engineer- 
ing and Electrical Engineering. There are also Classes in French, German, 
RE and Practice of Commerce. 

Class Foes from #1. 15. to #4. 4s. Session Fee, £10. 108. 

There is also a Preparatory Course of Instruction for Agricultural Students. 
Session Fee, £5. 58. 

An Extract from the Calendar of the College, giving pereo of the Day 
Classes, and of the various Appliances, Laboratories, an orkshops available for 
фадо truction, may be had on application to the Librarian, at the College, ог to the 


of George Herlot's t. 
DAVID LEWIS, Treasurer. 
Treasurer's Chambers, 20, York-place, 
Edinburgh, 21st July, 1896. 


UNIVERSITY COLLEGE OF NORTH WALES, 


BANGOR. 


ELECTRICAL ENGINEERING. 

Professor ANDREW GRAY, LL. D., F. R. S., will begin in October next a systematic 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 
ELECTRICITY. 

The Physical Laboratory is fully equipped with a Compound Steam Engine, 
os, Transformer, Secondary Battery, and the most approved modern Measur- 

Instruments for all branches of Electrical Engin A 

ratory fees at the rate of £1. 18. per term for six hours per week. 
Composition fee for all College Lectures for the Session, £10. 
Applications for Calendar, Prospectus, and general information to be made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


in 


- ‘COMPLETE INSTRUCTION is 


cal and electrical engineers, have a full knowledge of both th 


COLLEGE, EDINBURGH. 


а Gold Medals. 


— 


> STANLEY e 5 


: DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London.” Telephone, 65188 


()WENS COLLEGE, VICTORIA UNIVERSITY, 
х MANCHESTER. : 
PHYSICS DEPARTMENT.. 
ven to Students preparing for the Electrical 
Profession. The Dynamo House is fully equipped with Direct and Alternate-Current 
Dynamos, Motors, Transformers, &c. Spedial courses of lectures are delivered, 
including one on Dynamo Design. 

Full particulars of the courses of instruction qualifying for the degrees of the 
Victoria University will be forwarded on application. 

The SESSION commences on Tuesday, OCTOBER 6th. 
8. CHAFFERS, 


Registrar. 


— — — — — 


APPOINTMENTS VACANT. © 
BOROUGH OF PLYMOUTH. 


The PLYMOUTH CORPORATION invites APPLICATIONS for the post of 


DRAUGHTSMAN and ASSISTANT to the Borough Electrical Engineer. 
Applicants must be over 25 years of age, and must have had traintug in mechanical 
and electrical engineering, and be competent draughtsmen. Preference will be 
given to those who have had previous experience in a responsible position in a high- 
tension electricity works. 
The duties will be to assist the Borough Electrical Engineer in the preparation of 


the designs and plans for the Corporation Electricity Works, to supervise the laying . 


of mains, &c., and to act generally ás Chief Assistant during the construction an 
future working of the station. 

The person appointed will be required to devote his whole time to the service of 
the Corporation. | 

1 115 £150 per annum, rising by annual increments of £10 to £200. 

Applications, accompanied by copies of not more than three recent tes oni 
and endorsed ‘‘ Assistant Electrical Engineer, must be delivered to the undersign 
not later than Thursday, the 80th inst. 

Canvassing by or on behalf of any candidate will operate as a d 

(Signed) J. H. EL 
Municipal Buildings, Plymouth, July 13th, 1896. 


CORPORATION OF SUNDERLAND. 


The CORPORATION require the services of an ELECTRICAL ENGINEER to act 
as Resident Engineer at their Electric Lighting Station, and to design and super- 
intend any extensions of their station plant and mains. Any extensions of the 
station buildings will be designed and carried out after consultation with him by 
the Borongh or other Engineer. 

A Schedule of Duties can re obtained on application to the nndersigned. 

It ís essential that candidates should have been properly trained both as mechani- 
e three-wire continuous- 
current and the high-tension alternating-current system, and have had central 
statiou experience. 

The candidate selected will be expected to enter upon his duties by the 1st day of 
September next. 

Canvassing is prohibited. 

The engagement wil: be for four years certain from the date of the engineer enter- 
ing upon his duties, subject to the option of the Corporation to determine it by 
three months’ previous notice in writing expiring at the zend of the first year. 
salary will be for the first year £800, second year £350, third and fourth years £400 


annum. 
ement to continue after the fourth at the 


ualification. 
, Town Clerk, 


Subject as aforesaid the en ear 
salary of £400 per annum, with the right of either party to determine it at the ex- 
piration of three months’ previous notice in writing. 

Applications, stating age, Station experience, and accompanied by original testi- 
monials, to be addressed to the undersigned, endorsed Application for Electrical 
Engineer," and to be delivered at the Town Clerk's Department, Town Hall, Sunder- 
land, not later than TUESDAY, the 4th August next. 


By order, 
RAS. M. BOWEY, Town Clerk. 
Town Hall, Sunderland, 17th July, 1896. 
NORTHAM PTON INSTITUTE, CLERKENWELL, 
1 LONDON, Е.С. 


The GOVERNING BODY invite applications for the following APPOINTMENTS]. 


HEAD of the DEPARTMBNT of MECHANICAL ENGINEERING and METAL 
TRADES. Salary, £250 per annum. 
HEAD of the ARTISTIC CRAFTS DEPARTMENT. Salary, £250 per annum. | 

CHIEF ASSISTANT in the DEPARTMENT of APPLIED P ICS (including 
ELECTRICAL ENGINEERING) Salary, £130 per annum. 

All the above appointments will date from ist October, 1896, but the successful 
candidates will be required in the meantime to advise the Princlpal with respect to 
equipment and organisation. 

Applications for any of the appointments are to be sent in to the Principal not 
‘later than 10 a.m. on TUESDAY, 28th July, 1896. | ; 

The Conditions of Appointment and Forms of Application may be obtained by 
written application, addressed to the undersigned at the Northampton Institute, 
8t. John-street-road, Clerkenwell, London, E.C. 

| R. MULLINEUX WALMSLEY, D.Sc., Principal. 


UNIVERSITY OF CAMBRIDGE. 


DEMONSTRATOR of MECHANISM and APPLIBD MECHANICS. . 
Owing to the election of Mr. Dalby to the Professorship of Mechanical Engineering 
at the bury Technical College, there will shortly be a vacancy in the above 
office. Candidates should apply at once to Professor EWING, Cambridge, from whom 
particulars will be obtained. 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 


UPON-TYNE. 

The COUNCIL invite applications for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in PHYSICS. The stipend attached to the appointment із £120 
per annum. 

Duties will commence on October Ist next. 


The 


Applications and testimonials must be sent on or before August 29th to the under- 


signed, from whom further particulars may be obtained. 
H. F. STOCEDALE, Secretary. 


BROCKIE-PELL ARC LAMP, Ltd.— See Announcement on page xxvi. 


C 
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SITUATIONS VACANT AND WANTED. 


WANTED, thoroughly experienced MAN, accustomed to 


control large bodies of men, and capable of taking charge of complete 
electric 5 contracts, including. plant.—Apply by letter only, with copies of 
references, to NEW AND MAYNE, Palace-chambers, Westminster, London, S. W. 


TRAVELLER, to sell Electrical Fittings in Provinces, on 


salary and commission. Must have good connection and references. Apply, 
URIVERSAU ELECTRICAL FITTINGS Co., Ltd, Suffolk-road, Sheffield. 


RACTICAL EVENINGS ; running engine, dynamos, &c. 
Mondays, Wednesdays," Fridays. —ELECTRICAL ENGINEER, 51, Sinclair-road, 
West Kensington. 


WANTED, and FOR SALE. 
LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platinum sol 


A CCUMULAT OR CHARGING.—C. H. CATHCART 

and CO., having pl clally adapted for this purpose, Charge Cells of all 

alzes promptly, , thoroug РРА cheaply. Terms оп application. Accumulators on 

or temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salis bury- 
Rune Fleet-street, E.C. (Telephone No. 65,266.) 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 
1 CHAS. RICHARDSON and CO., Engineers Bureau. 842, Strand, 
on, W 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GEN TLEMEN Seeking nvestments can obtain personally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confide nce 
observed. —Address, CHAS. RICHARDSON and CO., 842, Strand, London, W.C. 


BRITISH ELECTRIC TRACTION (PIONEER) C0., 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chaírman—8ir CHARLES RIVERS WILSON, G. C. M. G., С. B. 

mpany has been formed to DEVELOP ELECTRIC TRACTION in the 

е оп the most approved methods and according to 


Е. GARCKE, Managing Director 


This Co 
"United Kingdom and elsewhere 
the requirements of each locali 


Addreas communications to 


THE LAW GUARANTEE & TRUST SOCIETY 


GUAR ANTEES в EIDE LITY. 
Bend for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &с., &c. 
MORTGAGE, DEBENTURE, LICENSES. AND CONTINGENCY INSURANCE. 


Head Office: 49, CHANCERY LANE, LONDON, W.C. 


Manufacturer of 
ELEOTRIGAL AND PHYSIGAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
OATALOGUES FRRE. 


E 
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HOLDEN-D'ARSONVAL 


GALVANOMETER 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


Sensitive. 
Portable. 
Dead Beat. 


UNAF FECTED BY VIBRATION. 
£610 o. £5 0 о. £4 о o. 


J. РІТКІ N, 56, Red Lion St., CLERKENWELL, E.C. 
SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLACKMAN XExzizariwo 


COMPANY LTD. 
63, Fore Street, LON DON, E. O., & Branches. 


ELECTRICAL PATE, NTS. 


Mr. d. G LORRAIN, M. Inst. E. E., M. Inst. M. E., Fellow of the Charte 
Institute of Patent Agents 


NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, W. o. 
1% PATENTEES HANDBOOK, " post free on o Patent САНОО; b gives Full Information 
to Inventors and upon all the. chie points of (Taler 
var Lorrain London.) 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


244,Penywern Road, HRARL'S COUR, . . 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 
Senior instructor: C. CAPITO, M. I. E. E., M. I. M. E. 


7 —— N 2 ee "А АГА. ^ч, ^ч, ^ч, А. ЛАМА» 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MAOHINE TOOLS, 
PATTERN SHOP, &c. 


TRADE MARK 


Price IS., post free ls. За. 


Annual Subscription, 12s. Gd. post free, abroad 148. 


“THE ENGINEERING MAGAZINE: " 


Ам American Monthly Periodical, having an extensive sale and contaiming popularly-written critical articles on Electrical Engineering and Social 
Subjects by leading writers. 


CONTENTS OF THE JULY ISSUE (No. 4, Vol. XI.). 


THE CAUSE AND REMEDY FOR BUSINESS DEPRESSION—Edward Atkinson. 
THE TURNING POINT IN RAILWAY RKFORMS—M. E, Ingalls. 

THE YILTRATION OF MUNICIPAL WATER SUPPLIES--Rudolph кеп; 

THE UTILIZATION OF ANTHRACITE CULM—Edward Н. Williams, jun 

THE DIRECT PRODUCTION OF ELECTRICITY FROM COAL—G. H. Stockbridge. 


RECENT IMPROVEMENTS IN GOLD MILLING. II.—H. M. Chance. 
MODERN MACHINE SHOP ECONOMICS. IV.—Horace L. Arnold. 

THE ARCHITECTURE OF HOME-MAKING—C. E. Benton. 

JAPAN'S INVASION OF THE COMMERCIAL WORLD—A. R. Foote. 

A PRACTICAL EXPOSITION OF ELECTRIC LIGHTING—W. A. Anthony. 


| Each issue of the Magazine also contains— 
A Complete index ef the Oontents of the World's Technical Press. 


THE ENGINEERING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 


A Spocimen Baok Number will ba forwardod on receipt of Gd. to dofray postago, &o. 


European Agent: GEO. TUCKER, Publisher, THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd. 


SALISBURY COURT, 


FLEET STREET, 


LONDON, E.C. 
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FROM AN UNTOUCHED PHOTOGRAPH. 


Prices fom £1 : 49 : O. 


2 | 
EVERSHED & VIGNOLES, Ltd., 


| Weedfield Werks, Harrow Road, W. 
| 
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@ WILLANS "woes ENGINES ¢ 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 
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(A consumption of less than 131Ь. per I. H.P. per hour has been recorded under suitable conditions of size, pressure, &., 
and even in Engines of 80 LH.P. а consumption of less than 14jlb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 130,000 H.P. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., . 


See 


| отуи f Do.. EAA oportet Ynnouncement 
— À 


on page viii. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and WorlermakKers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of all Sizes ир to 1,500 h.p. The “ECONOMIC” Boiler is one of the best. 
ope generators before the public not, only 


for Efficiency but for Economy and Dura. 
bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIO LIGHTING STATIONS,. 
MILLS and FACTORIES &c., WITH GREAT 
SUCCESS. 
Cornish, Lancashire, '' Essex," Vertical, Looo- 
motive, Eoonomic," Safety, Water-Tube, 
Marine, and other Boilers. 


D. P. & CO. ARE MAKERS OF F HIGH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


MAKERS OF 


Portable and Semi-Portable Engines. 
Semi-Fixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Bollers. 
Compound Semi-Fixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


-I 60000000000 


Telegraph Address:  PAXMAN,COLCHESTER." Paxman's Patent “Economico” Steam Boiler. BOILERS MADE UP ТО 200ib. WORKING PRESSURE.. 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


ас Office: 78, QUEEN ас и. STREET, E.C. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AN D SCIENCE. 


ESTABLISHED 1861—1878. 


No. 949. [уои] 


A FRIDAY, JULY 24, 1896. 


PRICE SIXPENCE. 


NOTES. 
—— — | 

"Tur minutes of the recent Conference on an International 
Catalogue of Scientific Literature have now been made 
public. The contemplated Catalogue wiil comprise all pub- 
lished original contributions to pure science, and will not 
be limited to Papers published in the Transactions, &c., of 
scientific societies. London is to be the home of the central 
bureau, and English the language of the Catalogue. The 
precise limits of the several sciences to be included are left, 
as are a number of other details, to an International Com- 
mittee of management to be appointed hereafter. The Cata- 
logue will be arranged both according to subject matter and 
to authors’ names, regard being had, in indexing according 
io subject matter, not only to the title, but also to the 
nature of the contents. The conclusions of the Conference, it 
will be seen, are only on general lines; but a Conference 
which knows its business always does confine itself to 
generalities. A great scheme has thus received authoritative 
international sanction ; it now awaits adequate international 
subsidies. - 


INronMaL gatherings are said to possess a charm of their 
own; no doubt they do, but it is permissible to question 
whether this subtle charm befits an International Congress as 
well as it does a picnic. However, be that as it may, the 
promoters of the so-called International Electrical Congress 
at Geneva, which has been announced for the beginning of 
August, are evidently no believers in formality. The technical 
press has been duly **paragraphed," but no Scientific or 
Engineering society has been consulted, and no one has 
been invited to act as a delegate; not even Mr. Preece, with- 
out whose presence an International Electrical Congress 
would surely be ipso facto illegal. We quite agree with Prof. 
SinLvaNUs Tuompson, who, in a letter to be found elsewhere in 
ihe present issue, expresses the opinion that the decisions of 
such a curious Congress can саргу little weight in er- 
nationally." This is, indeed, fortunate, for there is a rumour 
abroad that only trusty anti-4 z-ists have been invitel, and 
that it is proposed, after a mock trial, to hang 4 т by its neck 
until it is dead, and, with this impediment to unital perfection 
removed, to straightway impose the ‘‘rational’’ system upon 
the consciences—and pocket books—of mankind. 


— — 


Tue assertion that an electric arc cannot have negative 
resistance is now followed by the doubt, expressed by Mr. 


RoLLO APpPLEYARD in an article this week, whether the arc 
can be said to possess in any ciréumstances any true resist- 
ance whatever. This piece of scepticism makes great demands 
upon our mental machinery if we wish to comprehend exactly 
what it means. That specific resistance should apparently 
become zero, or even negative, under peculiar conditions, we 
might credit; but that in an electric arc, with its complicated 
column of heated vapour, it is necessarily always zero, 
is by no means easy to understand. But, according to 
Mr. Appyeyarp’s way of regarding the phenomena of 
the arc, the very attribute of electrical resistance is 
inapplicable, and what appears to be resistance—whether 
positive or negative—is really an unknown something else. 
We cannot think that Mr. APPLEvanRD'S view is correct, or 
even that it tends to elucidate matters; yet may the gods 
forbid us to say that he is wrong, considering what seems to 
be conceivable in regard to the electric arc. At any rate, the 
possibility of so extraordinary a conception leads us to press 
for a definite answer to the question: What is electrical 


resistance ? 


Ir was contended, we believe, by paleozoic engineers that a 
water-tube boiler was not a boiler at all, but a bundle of 
pipes." That being granted, there is perhaps more excuse 
than it would at first sight appear for the absurd dispute now 
“dragging its slow length along," at the Chiswick works of 
Messrs. THornycrort and Co. In the middle ages (we speak, 
of course, from the engineering point of view) boilermaking 
consisted mostly of bending and riveting plates, and fell to the 
lot of the members of the redoubtable Society of Boilermakers 
and Iron Shipbuilders. To-day, especially when we come to 
deal with such a fantastic collection of twisted tubes as the 
Thornycroft boiler, boilermaking is mainly a matter of pipe- 
work, and hence it becomes an appanage of the fitter, and for 
some time past Messrs. THornycrort have followed the natural 
course of giving the work to the members ofthe Amalgamated 
Society of Engineers. Some weeks ago, however, the Doiler- 
makers’, &c. Society demanded the discharge of the fitters 
engaged on these jobs. For the sake of peace and quiet 
the firm agreed to do what was possible in this direction, and 
transferred certain parts of the work to the boilermakers. 
But the boilermakers and fitters, taking their cue, no doubt 
from Westminster, devoted their energies not to the work 
they were set, but to mutual obstruction, and of course 
demanded their wages, although next to no work was turned 
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out. 
pended, whilst Mr. W. ALLAx, M.P., arbitrated; but as the 
two disputants could not agree even as to the terms of refer- 
ence, nothing came of the arbitration idea. It. is now nearly 
twelve weeks since work was stopped, and as the fitters will go 
out on strike if the boilermakers get their way, and the boiler- 
makers will go out if the fitters get their's, and both will strike 
if anyone else comes in, there would seem to be a strong 
probability of work not being resumed at all—at least, by 
* union" labour. Comment on this ridiculous situation is 
superfluous. 


Wuar is the fundamental reason why science teachers 
should be paid by piece-work? We have never seen this 
question answered, and we do not propose to attempt to answer 
it now. But, admitting for argument’s sake that the minor 
teachers of the Science and Art Department should be paid in 
this way, while the professors and high officials are paid fixed 
salaries, there yet remains the puzzling question as to how the 
piece-work is to be estimated. No doubt we shall be told that 
in many institutions the science teachers are not paid on a 
sliding scale, and that it is the institutions to which the grants 
of money are made; but the result is the same in the end, viz., 
the assessment of award by piece-work. Formerly the money 
grant depended on the success of the pupils in the May 
examinations, and even at the present time this system is 
continued in organised science schools and colleges. Than 
this, no more pernicious premium on cramming could well 
be devised. Recently a modification has been introduced, 
applicable, however, only to schools where science is taught, 
but which are not organised science schools or colleges. By 
the new arrangement the grant is made to depend on the 
number of hours of attendance in class as to its minimum 
value, and as to its maximum value on the results attained 
in the May examinations. Though more complex, this is a 
better system than the former one, as it entails both attendance 
and attention on the part of the pupil. The dullard who 
attends, bodily but not mentally, and the cram pupil who 
reserves both attendance and attention for the last few days of 
the session, are both heavily handicapped, while the successful 
plodder reaps the highest reward for his teachers. 


PEERS 
A CORRESPONDENT of Nature protests against what he stig- 
matises as nothing less than a public scandal ’’—viz., the 
advertisement by a University College for a demonstrator of 
chemistry “at a salary of £70 per annum." He points out 
that a science demonstrator should be a scholar and a gentle- 
man, and asks how such а man is to support a decent 
existence on such a pittance. “In these days," he concludes, 
‘even the miner has his minimum wage. Cannot one be 
fixed for science demonstrators? It should not be less than 
£150, certainly anything under £100 is scandalous, 
even in the present state of public opinion." 


Tue particular example selected for rebuke is near enough 
to the average to make the rebuke applicable to the majority 
of our University Colleges and similar educational institutions. 
Their defence of the low scale of payment for a demonstrator 
would probably be, that the salary represents only a small 


At last it was arranged that operations should be sus- 


part of the benefit attaching to the post; that, in fact, the- 
demonstrator is largely paid in kind, by the access he receives 
to valuable and varied apparatus, by the closer contact he 
makes with his professor and the higher members of the 
staff, and by the grounding in science he derives from 
perpetually grinding science into other people. All these 
are decided advantages, and in the majority of cases they 
probably weigh more than the question of salary, especially 
when the demonstrator is qualifying for a professorship and 
can afford to look upon the time of his demonstratorship as 
a period of probation. 


Tus defence, however, does not justify accepting the ser- 
vices of a demonstrator at less than a living wage, unless a 
definite limit is placed upon the period during which he is 
to be engaged. The educational advantages of such a post 
diminish at а rapid rate after two or three years, and ina 
short time they are apt to become negative. Unless a demon- 
strator moves on to a higher post he is likely to deteriorate 
into а mere teaching machine. Moreover, it is only fair to 
later batches of students that they also should have an oppor- 
tunity to compete for this valuable post. Therefore, it logically 
follows that when a college assesses the value of a demon- 
stratorship on this principle, and not on an ordinary com- 
mercial basis, the post should be allotted for a limited period, 
after the manner of a scholarship, and at the end of that time 
the holder should be compelled to quit. The only alternative 
is to pay an honest wage. 

69 — —x—— 


Personal.— Mr. F. E. Hesse has been appointed to the post. 
of manager in addition to that of secretary of the Eastern 
Extension, Australasia and China Telegraph Company. | 

Jubilee of the Belgian Telegraphs.—The Belgian State 
Telegraph authorities propose to celebrate the fiftieth anniver- 
sary of the introduction of telegraphy into Belgium on September 
9th. An exhibition of historic telegraphic apparatus will be held. 

Standards of Thermal Efficiency.—Prof. D, S. Capper and 
Mr. Henry Davey have been added to the committee appointed 
by the Institution of Civil Engineers to consider the question 
of a standard or standards of thermal efficiency for steam 
engines. 

Appointment.—The Professorship of Mechanical Engineer- 
ing at Finsbury Technical College has been conferred on Mr. 
Dalby, of Cambridge. Owing to this appointment, the post, of 
Demonstrator of Mechanism and Applied Mechanics at the 
University of Cambridge has been rendered vacant. 

The New York Electrical Exhibition.—'* Sold, but we have 
others,” was the announcement which appeated on a card on 
one of the large Brush arc light machines that formed part of 
the exhibit of the Brush Electric Company, of Cleveland, at 
the recent Electrical Exhibition in New York. 

Cable Interruptions and Repairs :— 

Date of Interruption. 


Puerto Plata—Martinique.................. Dec. 19, 1895 
Monte Alegre—Santarem................... May 5,1896 
Lourenco Marques—furban ............... July 13, 1896 


Nagasaki—Gutzlass .......... D July 22, 1896 

A One-Oandle Hundred-Volt Lamp.—The Société d'En- 
couragement recently offered & prize of 2,000fr. for an incan- 
descent lamp of 1 c.p, 100 volts, th of an ampere. It 
found itself unable to make an award, but an encouragement of 
1,000fr. has been given to MM. Javaux and Nysten, and a 
similar sum to M. Solignac. 

Definition of a Boiler Explosion.—According to an official 
report, made by a number of German experts, a boiler explosion 
is thus defined: “ The rupture of the walls of a boiler during 
operation of such an extent as to cause, owing to the escape 
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of water and steam, a sudden equalisation. of the pressure 
within and without the boiler.” 

Heriot-Watt Oollege, Edinburgh.— The Session 1896-97 
for day classes at this College extends from October 6th to 


June 4th. The classes provide courses suitable for students. 


who have previously passed through the curriculum of a 
secondary school, and include mechanical engineering, electrical 
engineering, physics and chemistry. The Principal of the 
College is Prof. Е. Grant Ogilvie, M.A., B.Sc., F.R.S.E. 


Institution of Mechanical Engineers.—The summer meeting 
of the Institution of Mechanical Engineers will be held in 
Belfast, and will commence on the 28th inst. Among the 
Papers to be read, those of special interest for electrical 
engineers are: “Electric Lighting in Belfast,” by V. A. H. 
МеСожеп ; Rope Driving,” by A. Combe; and “ A Descrip- 
tion of the Alumina Factory at Larne Harbour,” by J. Suther- 
land. The factory at Larne, it will be remembered, is for the 
purification of bauxite, preliminary to its shipment to the Falls 
of Foyers, for electrolytic reduction to aluminium. 

The Willans Patent.—On Tuesday last Mr. J. C. Graham 
applied to the Judicial Committee of the Privy Council (con- 
sisting of Lords Macnaghten, Davey and Hobhouse, and Sir 
Richard Couch) for leave to add a supplementary paragraph to 
the petition for the prolongation of the Willans and Robinsoh 
patent, No. 4,901 of 1882, for improvement in high-speed 
engines. The learned counsel said that in the petition as it 
stood no reference whatever was made to the fact that foreign 
patents had been granted, and that it was not until within the 
last few days that the solicitor heard for the first time that 
foreign patents had been obtained. The application, which was 
unopposed, was not for leave to alter the petition, but to add 
& supplementary paragraph stating that foreign patents had 
been granted. Leave was given to add the paragraph. 


Lightning Fatalities..—During a heavy thunderstorm, at 
Bexhill, on Wednesday afternoon last week, a young carman 
met with his death. The thunder had been heard in the 
distance all the afternoon, and at 5 o’clock the storm, accom- 
panied by a downpour of rain, was over the town. At that 
hour a young man was driving a horse attached to a water 
cart down the Hastings-road, sitting on the cart. He was 
seen to suddenly fall, and the horse at the same time fell 
down. An examination of the body showed that the lightni..g 
probably entered the top of the head. A nosebag on which 
the man was sitting at the time of the fatality was found to 
have a hole burnt through it, and the front part of the cart 
was charred.— During a storm which passed over Durham on 
Thursday last week, a boy was killed by lightning while 
playing cricket at Sunnyside, near Crook. 

A Large Battery Station.—According to the Electrical 
Engineer of New York, a water power of about 3,000 E P., 
situated about eleven miles from Hartford, U.S.A., is to be 
used to drive Westinghouse multiphase alternators, the power 
to be transformed at the falla to 10,000 volts and transmitted 
on a pole line to the Hartford Electric Light Company's station 
in Hartford, Conn., where it will operate motors, driving shaft- 
ing, to which will be belted arc lighting machines, and from which 
point alternating current will be distributed for incandescent 
lighting. From the station the current will be carried to the 
storage battery station at a pressure of 2,000 volts, where it 
will be transformed to 240 volts and put through a rotary 
transformer for charging the battery, which will be operated on 
the three-wire system. The battery, it is said, will consist of no 
fewer than ** 140, 10,000-ampere-hour” chloride accumulators, 
the largest such plant in the world. 

The Central Technical College.— At a meeting of the Council 
of the City and Guilds of London Institute, held on Monday, the 
diploma of “Associate of the City and Guildsof London Institute” 
was conferred on the following matriculated students, who have 
this year successfully completed a full course of instruction at 
the City and Guilds Central Technical College :—(Civil and 


Mechanical Engineering:) W. Gore (Siemens Medal) V. 


Cooper, A. M. MacColl, J. S. Wilson, B. Price, D. H. Bayley, 
R. F. Baker, I. Barry, M. G. Weekes, C. E. H. Salmon, L. 
Temple, D. J. Jaffe, H. J. Saunders, H. M. Kirkby, J. A. Jones, 
A. Kenrick, А. B. Buckley, С. S. Perry, G. Н. Mair. (Applied 
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Physics and Electrical Engineering :) E. Ray (Siemens Medal), 
C. A. Taylor, I. Braby, G. A. Maquay, G. W. D. Ricks, P. A. 
Tucker, E. Morgan, Y. V. E. Watlington, C. Barber, P. F. 
Rigden, J. F. Collard, W. Phillips, J. F. Pringle, C. E. Vance, 
H. J. Gridley, H. F. Hesse, M. J. Scears, W. F. Daniel, W. 
Steuart. (Applied Chemistry :) T. M. Lowry, E. F. Renwick, 
T. H. Pope, W. S. Gilles, A. J. Shelton, N. F. Deerr, H. C. 
Sayer, S. G. S. Panisset. 


Blectric Lighting by Artesian Wells in America.—One of 
the novel electrical developments of the West, says an American 
journal, has been the operation of electric lighting plants by 
means of artesian wells. The latest of these is at Chamberlain, 
S.D., situated on what is known as the artesian well basin, 
in the central portion of that State. The well is 8in. in 
diameter and 675ft. deep, and the water rushes up through 
sections of iron pipe, which penetrate through the strata of 
granite to the underlying body of water. The pressure is so 
great that if reduced to a 23in. stream by a nozzle, the water 
shoots up to a height of 262tt. In the Chamberlain plant, the - 
volume of water is reduced to a stream about 3in. in 
diameter, which impinges on the buckets of a well-known type 
of Western wheel. This wheel is mounted on a shaft which 
carries a large driving pulley, which in turn is belted to a 500- 
light alternating-current machine. The regulation is simple, 
and is dependent upon raising or lowering the water nozzle at 
the wheel, and the power is thrown off entirely by swiveling 
the nozzle, so that the water discharges altogether under the 
wheel buckets, and runs out through the waste pipe. 


The Transformer Sub-Station Fatality.—The facts with 
regard to the recent fatal accident to an employée of the City of 
London Electric Lighting Company are, we are informed, very 
simple. The unfortunate man Chisholm was assistant foreman 
of transformer stations, and was replacing a main in the 
terminal of a.fuse-box after testing, when he touched the upper 
terminal in the fuse-box, which was connected to the high- 
pressure mains. Chisholm had the usual insulating rubber 
gloves by his side, but neglected to put them on, and he could 
only have made contact with the live terminal by holding 
pliers in his hand, as the terminal was enclosed in a porcelain box. 
Reauscitation by artificial respiration was immediately applied, 
and medical assistance was promptly at hand, but the shock 
proved fatal. Notwithstanding these facts the Coroner's jury 
yesterday, after a short deliberation, returned a verdict of 
“ Accidental death," and added the following rider: We think 
the City of London Electric Lighting Company have not taken 
proper precautions to prevent their employées meeting with 
accidents of this character ; and they also wish to express their 
opinion that the men are not properly paid. They also consider 
that written notice of the danger should be posted at every 
station.” The deceased was receiving 32s. a week. 


Douglas Southern Electric Tramway.— -The opening of the 
Douglas Southern Electric Tramway took place last week. 
The length of the line at present constructed is 24 miles. 
The gauge is 4ft. 8lin.; the rails are of steel, 6510. to the 
yard ; the sleepers are also of steel, and, with the fastenings, 
weigh 55lb. each. Chicago rail bonds are used. At present it 
is a single line, with eight loops. One of the features of the 
line is that there is hardly a straight line in it. There is not 
a level spot on the whole road, and the worst gradient is 
lin 16. There are three bridges of 120ft., 240ft. and 110%. 
in length respectively. The trolley wires are carried on steel 
poles with brackets. The cars are open, and there are two 
storeys, with garden seats at the top; they are constructed to 
carry 78 passengers. The whole of the work has been carried 
out by the General Traction Company. The line opens out 
some of the finest cliff and marine views in the Isle of Man. 
The road is for the most part cut out of the face of the cliffs, 
and hundreds of feet below the waves break against one of the 
boldest coasts in the United Kingdom. Lovely bays and inlets 
indent the coast line from Douglas Head to Port Soderick, 
which is the route followed, and the serpentine character of 
the line constantly reveals fresh aud striking prospects. 


Annual General Meeting of the German Electro-Chemical 
Soclety.— This gathering of one of the youngest and most 
active of technical societies took place on June 25th, 26th and 
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27th, at Stuttgart, some hundred members attending. Illness 
and urgent business prevented certain of the most noteworthy 
exponents of electro-chemistry from appearing, the meeting 
being thus somewhat shorn of ita expected interest. Such 
Papers as were read were not especially enlightening, but a few 
of the matters touched on may be briefly noted. Thus Prof. 
Nernst gave an interesting account of several improved inetru- 
ments of precision designed to aid the work of the electro- 
chemist. The most notable of these is a new form of quadrant 
electrometer carrying its own source of charge—a dry pile of 
such minute dimensions as to be suspended by a quartz fibre. 
The growing tendency to adopt an alternating current for 
certain electro-chemical processes makes it highly desirable 
that the worker should be equipped with reliable measuring 
instruments adapted for determining all those values which are 
already accurately estimated in the case of au uni-directional 
current. Such apparatus is being gradually designed. X-rays 
and accumulators inevitably found a place for exposition and 
discussion, and the assembly finally devoted itself to festivity 
in that whole-souled way which is usually deemed to be 
exclusively British. 


Water-Power Utilisation at Fresno.—The Journal of Elec- 
tricity of San Francisco recently contained a well-illustrated 
description of a water-power plant on the San Joaquin river, in 
the Sierras. The turbine house is situated at the bottom of a 
high, steep mountain, and the reservoir is on the summit ; this 
gives a fall of 1,411ft. to the turbines, which are Pelton wheels 
of solid construction. The water for the reservoir is conveyed 
by wooden chutes and earthwork ditches over a distance of 
seven mile. The area of the reservoir is eight acres, and the 
capacity suffices for about six days’ supply. From the reservoir 
to the turbine house the water is conveyed in pipes, arranged 
in three sections. The uppermost section, 960ft. in length, is 
of riveted steel plate, and has a diameter of 24in. ; the inter- 
mediate section, 400ft. in length, consists of lock-joint welded 
pipe, with lead joints, and is 20in. in diameter; the lowest 
section is 1,800ft. long. and 20in. in diameter, and consists of 
lap-welded pipe, with rubber-packed flange jointe. A statical 
pressure of 6091Ь. per square inch is developed at the bottom 
of the fall. The Pelton nozzles are 1 gin. in diameter, and the 
velocity of the jet is 9,200ft. per minute. The jets strike at 
an angle of 45deg. with the horizontal, and the turbines are 
governed by deflecting the jets, so as to make them partially or 
wholly miss the vanes. There are three 57in. Pelton wheels, 
each carrying 27 vanes and running at 600 revolution: per 
minute. On each wheel shaft is a 60in. flywheel, weighing 
6,0001b. These three wheels are each direct-coupled to a 
340-kilowatt three phase generator, developing a pressure of 
700 volts at a frequency of 60 revolutions. Besides these sets 
there are two small Pelton wheels for supplying the supple- 
mentary power recuired by the governors. The electric power 
from the polyphase generators is transformed up to 11,000 volts 
in the station. lt is then transmitted by aerial lines to the 
sub-station at Fresno, where a batch of transformers has been 
erected. "Three of these transformers, each of 125 kilowatt 
capacity, deliver current at 115 volts for the glow lamp supply ; 
three transformers, each of 75 kilowatt capacity, deliver current 
at 1,000 volts for power purposes; and a third set of three 
40-kilowatt transformers sends power at 3,000 volts to the 
outlying districta. 


White Metal Bearing Surfaces.—‘‘ White metal,” says Mr. 
R. Davison in a Paper recently read before the Institute of 
Marine Engineers, has come into very extensive use, and 18 
applied with advantage to nearly all wearing surfaces, particu- 
larly crank and main shaft bearings, guides, and valve faces. 
In some cases, however, such as in cross-head and pump-link 
brasses, it does not appear to give such satisfactory results. 
This may possibly be accounted for by the comparatively small 
amount of movement in the latter cases, and consequent 
ineomplete lubrication. Iu white-metalling a new bearing, a 
good plan is to have the bearing cast with longitudinal 
recesses or channels about jin. apart, and a circum- 
ferential recess at each end of the brass of the same 
depth as the other recesses and into which they lead. 
Тһе bearing should be well heated, and the white metal 
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poured into the channels so as to fill them and stand „їп. 
above when finished. It will now be seen that the white 
metal in the end channels serves to keep the lubricant from 
running out of the bearing. The bearing is then bored and 
dressed in the usual way. One of the smoothest bearings I 
have ever seen was that of a crank shaft fitted with brasses 
hexagonally shaped on the outsides to fit the ordinary pedestal 
amd cap. These brasses, no doubt from a point of economy, 
had been cast with these rectangular holes in the top half 
brass. І remember having to assist in stripping this 
shaft, and, on removing the cap, a small quantity of 
oil was found retained in each of the holes mentioned. 
This, I think, goes to prove that when sufficient bear- 
ing surface is provided, it is of advantage, when metalling, 
to keep the recesses closed, by forming the circumferential end 
channel described above. With old worn bearings, in which 
the thickness will not permit of recesses being formed, the 
first step is to have them thoroughly cleaned and tinned. 
This cannot be done too carefully in order to obtain a satis- 
factory job. The metal may then be applied in strips, or to 
the whole surface, if deemed necessary. It is usual to well heat 
the bearing in all cases when applying the white metal, toavoid 
the risk of the metal getting loose when cooling. If this is 
done, and proper precaution is taken in the tinning, I am 
confident that there is no likelihood of this taking place, and 
consequently see no necessity for drilling dowel holes, as is 
sometimes done, with the object of drawing the metals well 
together. Those who are inclined to be timid in trusting to 
tinning operations alone may possibly be relieved of their 
doubts by the following instance. A large wrought-iron half 
strap for a paddle-wheel was tinned on its inner surface, after- 
wards laid in loam, and white metal poured from a ladle into 
the space prepared for it. It was then taken out of 
the mould and left to ооо]. When preparing it for 
machining, the points of the straps were foünd to have 
closed towards each other to such an extent that it was 
necessary to take a cut over the face of the joint to make it 
straight. This alteration in shape can only be accounted for by 
the cooling process. The white metal, being so much hotter 
than the strap, had contracted to a greater extent, and so 
caused the deflection. This also, I think, goes to show that 
the tenacity of the white metal to that to which it may be 
affliated is very great. With cast-iron blocks it may be 
prudent to have a shoulder on the sides next the joints to 
support the white metal, or even to drill dowel holes. Tunnel 
bearings, which have not been previously fitted with white 
metal, can be dealt with in a similar manner to worn brass 
bearings.” 


Contemporary Electrical Science.—In the current number 
of Wredemann’s Annalen, W. DuANE, an American, describes 
a new magnetic phenomenon. Discs and cylinders of glass, 
Sulphur, ebonite, paraffin, or quartz, when suspended between 
the poles of a strong electromagnet with their axes at right 
angles to the lines of force, experienced a decided damping of 
their oscillations every time the magnet was made. The effect 
is not due to an influence upon the suspending threads, nor to 
induced currents, but is at present unexplained. It was the 
same whether the bodies were paramagnetic or diamagnetic. 
G. SCHWALBE proves that vapours arising from an electrified 
liquid are incapable of discharging the liquid. or conveying 
away any portion uf its charge. ALFons Сонх discusses mag- 
netically hard and magnetically soft bodies, the former being 
bodies which hinder the propagation of a magnetic field, the 
latter those which permit it. A conductor carrying a current 
was taken through hollow cylinders made of various substances. 
A solution of ferric chloride, which may be regarded as abso- 
lutely soft iron, exerted no influence upon the propagation of 
the field due to the current. Soft iron also proved a magneti- 
cally soft body. But steel diminished the field, especially of 
feeble current», in proportion to its thickness and to ita 
mechanical hardness. Max WIEN describes self-induction coils 
made of copper wire wound on bobbins of serpentine. They 
were standardised by Maxwell’s method with the aid of the 
optical telephone. He claims that they are accurate to within 
roth per cent. of their nominal value, and practically un- 
influenced by time and ordinary changes of temperature. 


THE ELECTRICIAN, JULY 24, 1896. 


401 


THE CAPILLARY ELECTROMETER IN THEORY AND 
PRACTICE. * 


BY GEORGE J. BURCH, M.A. 
(Continued from page 382.) 


The excellence of these electrometers depends on the shape 
and dimensions of the capillary. The following explanation 
may therefore be found useful. When a glass tube heated in 
the middle is drawn out, the walls of the central reduced portion 
are approximately parallel for a certain distance. Between this 
cylindrical part and the unaltered tube at each end is a portion 
the bore of which tapers rapidly at first and then more slowly, 
passing insensibly into the parallel walled capillary. If a 
tube so drawn out is fixed vertically, and some mercury poured 
into it, the mercury will be forced by its own weight some little 
distance down the tapering part, until stopped by the action of 
its surface-tension. On increasing the pressure with the 
apparatus described in Fig. 2, the top of the mercury 
column will be forced lower, but the meniscus at the bottom 
of the column will move through a much greater distance, 
owing to the small diameter of the tube at that part. The 
total increase of pressure on the lower meniscus will therefore 
be greater than that communicated to it from the pressure 
apparatus by the additional length of the mercury column in 
the electrometer tube. As the less tapering parts of the 
capillary are approached, this effect becomes greater and 
greater, until a point is reached beyond which the meniscus 
cannot be pushed without danger of its running down into the 
cylindrical portion, when the mercury will continue to flow till 
the tube is empty. To use such a tube for the capillary of an 
electrometer, it must be cut off at some point short of that at 
which the mercury begins to run through without further 
increase of pressure. If the section is made too close to the 
neutral point, the instrument will be very sensitive, but 
troublesome to use, on account of the difficulty of stopping 
the flow when once it has been established. On the other 
hand, if the capillary is cut off too short, the sensitive part 
will be sacrificed. 

But although any tube thus drawn out can be cut so that it 
will act as an electrometer, it does not follow that it can be 
made into a good one. To ensure definiteness of response to 
a difference of potential it is essential that friction should be 
avoided. The working portion of the tube must therefore be 
as short as is consistent with a good shape. For this purpose 
I draw the tube down to a diameter of about 1mm, keeping 
the walls fairly thick, and just before putting the instrument 
together I soften the middle of this part in a very small flame, 
and draw it out 15mm. or 20mm. Thus the actual capillary 
is not more than 5mm. to 10mm. long. Аз the instrument 
is always used under the microscope, with a power of from 
20 to 400 diameters, this length is amply sufficient. The 
end of the tube should be cut clean across. A splintered 
orifice impairs the action of the instrument. 

Capillaries which are to be used horizontally should be less 
tapering if equal sensitiveness is desired. Those which point 
vertically upwards should be of equal bore throughout the 
working portion. As they can be made of constant sensitive- 
ness and constant capacity for all positions of the meniscus, 
they are useful for some kinds of work; but the time-relations 
of the excursion are more complicated, and they are, there- 
fore, not so well fitted for the production of photographic 
records. | 

In all downward-pointing instruments, sensitiveness to 
small differences of potential is gained both by using a 
smaller capillary, and by making it taper less rapidly. In 
either case the movement is rendered slower, but from a 
different cause. With a smaller tube, the internal electrical 
resistance is greater; but with a capillary of wider bore, made 
equally sensitive by being more nearly cylindrical, the electro- 
static capacity of the instrument is increased, and it may 
iake longer to charge although the resistance is less. Small 
inequalities in the tube produce a greaterdisturbing effect on the 


* The nght of translation and reproduction is reserved by the author. 
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excursions, and the meniscus is more sensitive to mechanical 
vibrations. There is, therefore, a limit beyond which the dia- 
meter of the tube cannot profitably be increased. On the other 
hand, a very fine tube is liable to get clogged, and although 
it is very little affected by jars or vibrations, it is not nearly 
so sensitive to electromotive changes of short duration. More- 
over, the pressure-tube has to be wired on to the capillary, 
and sooner or later leakages occur. Practically, І prefer tubes 
that require a working pressure of about 20cm. and do not 
care to go above 30cm. or below 10cm. After a little practice 
it is easy to draw capillaries of any desired diameter. 

When not in use the instrument should be invariably short- 
circuited. For class work a spring key, held open by the 
student during an observation, is very useful. Should all the 
mercury run out of the capillary the electrometer is hopelessly 
ruined, as it is impossible to get rid of the sulphuric acid 
which immediately enters. But by having a sufficient quantity 
of mercury in the upper tube to completely fill the lower tube 
in case of such an accident, this risk may be obviated. The 
mercury may then be cautiously sucked back by a negative 
pressure until it refills the capillary, taking care to stop before 
any acid enters. Should the supply run short at any time 
fresh mercury may be introduced with a fine pipette, inserted 
in the top of the upper tube after disconnecting it from the 
pressure apparatus. 

Sometimes crystals form in the capillary. If these cannot 
be expelled they may be decomposed by electrolysis, using a 
P.D. of about 0:5 volt, and making the capillary the cathode. 
Inasmuch as this process tends to form crystals at the anode, 
these must be carefully washed out of the U-tube and fresh 
acid substituted. Old electrometers in which no crystals are 
visible are often much improved in this way. They must be 
subjected to the action of the current for an hour or more. 

The pressure should be invariably taken off when the 
instrument is left. The weight of the column of mercury in 
the tube itself is sufficient to keep the acid from creeping up, 
and if the meniscus is allowed to stand continually in the 
working portions of the capillary the mereury is likely to 
Stick whenever it passes that part. 

i good instrument should respond easily to zyövbth of a 
voit. 

If the meniscus recedes when the electrometer is on short 
circuit it is a sign of leakage in the pressure tubing. If it 
* ereeps up or down when the circuit is open there is an 
E.M.F. somewhere, either due to' a dirty contact or to the 
acid in the electrometer having crept past the mercury to the 
platinum wires; the latter defect is fatal. If when a charge 
has been communicated to it and the key is open, the mercury 
gradually returns to zero, the insulation is defective. Not 
more than 5 per cent. of the charge should escape in half-an- 
hour. If made with clean and pure materials an electrometer 
should remain in good order for several years. 

Induction shocks, strong enough to be felt, exert a very 
deleterious effect; the sudden jar appears to disintegrate 


the glass where the meniscus touches it, causing the mercury’ 


to catch as it passes along the tube, though no mark can be 
scen. Buta step-down transformer with a couple of cells on 
the primary may be used with impunity. The capillary 
electrometer is not affected by ordinary magnets, nor by 
proximity to an arc light, but wires in circuit with it should 
not be carried near high-tension alternating currents. 
Physical Constants of the Capillary Electrometer. 

Both from the point of view of the manufacture of the 
capillary electrometer and of its application as an instrument 
of research, Prof. Lippmann’s Paper left a great deal to be 
done. The question of the electrical capacity of the instru- 
ment and of its resistance, and of the time relations of its 
excursions, were as yet untouched. 1 determined to attack 
these problems systematically by the experimental method. 

The point to be first determined was whether any leakage 
of current could be detected through the instrument itself 
after the meniscus had ceased to move under the action of a 
difference of potential. I joined up a high-resistance galvano- 
meter of great sensitiveness, and the electrometer, in series in 
the derived circuit of a potentiometer. The galvanometer 
being short-circuited, I made the battery connection, and 
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waited till the meniscus of the electrometer had come to rest 
in the new position corresponding to the P.D. employed. I 
then opened the short circuit of the galvanometer. There 
was no deflection. But on increasing or diminishing the 
E.M.F. of the derived circuit, there was a temporary current 
one way or the other while the meniscus was in movement.* 

The corresponding problem was this: Does an electrometer 
which has been charged to a certain P.D. lose its charge when 
disconnected from the source of electricity? I found that it 
does not, if the external insulation is good, but that owing to 
the necessary presence of the dilute sulphuric acid, perfect 
insulation is not easy to attain. Still, a displacement of the 
meniscus through 50 divisions of the eye-piece micrometer 
was maintained for more than an hour with a loss of less 
than one division. We are led, therefore, to the conclusion 
that the capillary electrometer, although its circuit is com- 
posed entirely of conductors, does not transmit a current, but 
merely receives a charge as though it were a condenser. But 
there is no visible dielectric between the mercury and the 
acid. Ihave left an instrument for a whole day under the 
strain of an E. M. F. of half a volt, and not a trace of hydrogen 
could be detected in the capillary. 

The next point was to determine the capacity of the electro- 
meter and its relation to the form of the tube. The following 
method was adopted. A standard condenser was charged to a 
known P.D. by means of a potentiometer. It was then sud- 
denly connected with the uncharged electrometer, causing the 
meniscus to move from zero to a position corresponding to the 
E.M.F. of the charge communicated to it. The actual value 
of this E.M.F. was found by switching the potentiometer on 
to the electrometer circuit, and shifting the rider till the 
meniscus was adjusted to the observed position. From these 
data the capacity of the electrometer was calculated by the 
usual formula. Double break keys were used, and they and 
the commutators were arranged like the keys of a piano, во 
that the operations could be conducted with great rapidity. 

The results of a large number of experiments with about 40 
instruments may be summed up as follows :— 

1. The narrower the tube the smaller the capacity. The 
greater the sensitiveness the greater the capacity. 

2. As in most cases the capillary tapers less rapidly towards 
the tip, and is consequently more sensitive in that part, so 
also the capacity of most electrometers is somewhat greater 
when the meniscus is near the tip than when it is farther 
from it. 

8. The capacities of the instruments examined ranged from 
0:1 microfarad to 30:0 microfarads—from 0'5 to 2:0 giving 
the best results. 

4. The electrical capacity as thus measured is that of the 
part of the capillary at which the meniscus comes to rest 
under the influence of the charge, and may be greater or less 
than that of the point from which it started to move. 

5. With this proviso, the capacity is entirely independent 
of the potential difference of the condenser charge, which may 
be as great as can be safely employed, or as small as can be 
accurately measured. | 

6. The capacity is the same for any given part of the tube, 
whether the zero be above it, so that the condenser charge 
causes the mercury to fall; or below it, so that a similar 
charge in the reverse direction causes the mercury to rise, so 
long as it comes to rest when charged at the same part of the 
tube in both cases. 

7. The capacity can be measured equally well by causing 
the charged electrometer to share its electricity with an 
uncharged condenser of known capacity. 

8. Some capillaries are equally sensitive through a consider- 
able portion of their length. In such cases the capacity is 
constant throughout the same part. 

9. The capacity of a newly made electrometer usually, 
though not always, increases during the first few days. After 
about a week it becomes constant. I am inclined to ascribe 
this to the presence of air or gas condensed on the surface of 
the glass. 

It is evident from these experiments that the capillary 
electrometer may be regarded for all practical purposes as a 


* found afterwards that Fleisch! had tried this in 1879. 
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condenser possessing à definite electrical capacity for each 
position of the meniscus, and that this capacity is independent 
of the potential difference of the charge, which is a function of 
the change of pressure necessary to keep the mercury stationary 
in that position. 

The change of level of the end of the mercury column pro- 
duced by putting it in connection with a constant current is 
due to the flow of a measurable quantity of electricity. It also 
involves the performance of a definite amount of work, 
namely, in lifting the column of mercury from one position to 
the other, in altering the shape and area of the meniscus, and 
in overcoming friction. Evidence of the effect of friction can 
be observed in electrometers of which the tube is not perfectly 
clean, but otherwise I was unable to detect it.* The shape of 
the meniscus while at rest in any given portion of the tube is 
not visibly different under the action of a difference of potential : 
in either direction, its outline projected on a screen with a 
magnification of 250 diameters remaining unaltered. The 
difference of section area in the working portion of the 
capillary of a sensitive electrometer is also small compared 
with the variation of the length of the mercury column. 
Putting P for the total pressure, J for the distance through 
which the meniscus is moved, and r for the radius of the 
tube, we may say that, approximately, 

vr! lP-aCV, 
where V is a very small difference of potential and C is the 
capacity of the tube at the point where the meniscus stops, 
and а is а constant depending on the instrument used. But. 
the working pressure varies inversely as the radius of the 


capillary. Writing therefore p-. and omitting constants, 


find that 
we un a P 


tional also to the quantity of the charge C V. I determined 
this ratio for a large number of instruments, and found it to 
be fairly constant, in spite of the great differences in sensi- 
tiveness, diameter and electrical capacity of the capillaries 
employed. | 

Resistance. 

The resistance of the circuit has not the same effect upon 
the capillary electrometer as upon а galvanometer. It simply 
diminishes the rapidity of the movement without in the least 
reducing its extent—unless, of course, the instrument is partly 
short-circuited by defective insulation. This being so, it is 
impossible to measure the resistance of the electrometer by 
the ordinary methods. 

When a difference of potential is communicated to the 
instrument, the meniscus moves with a gradually-diminishing 
rapidity to its new position of rest, which is attained only 
after the lapse of an appreciable, but indefinite, time. The 
time required to fully charge the instrument cannot be 
measured. But the time of half-charge—i.e., when the Р.Р. 
between the terminals of the electrometer is half that of the 
source, is well defined, and easy to measure. I effected it, in 
the first place, by means of a rheotome arranged so as to close 
the circuit of a potentiometer, and break it again after a 
known fraction of a second. The duration of the closure 
was varied until the excursion produced by it was equivalent 
to that given by a constant P.D. of half the strength. I then 
added a resistance of 100,000 ohms to the electrometer circuit 
and found that а longer closure was necessary to produce the 
same excursion, namely, that of the half-charge. The total 
quantity of electricity being the same in each case, it was 
possible from these data to calculate the equivalent resist- 
ance" of the electrometer. This varied, in the different 
instruments, from 90,000 ohms to 700,000 ohms. It is con- 
venient in practice to know the “© equivalent resistance“ of an 
electrometer, especially when high resistances have to be used 
or a shunt introduced. But the actual resistance varies from 
point to point of the tube, and necessarily so, since it is due, 
to a considerable extent, to the low conductivity of the dilute 
acid contained in the portion of the capillary not occupied by 
the mercury. But it is not wholly due to this. I found by a 
series of careful measurements of the time of half-charge, with 
the zero position of the mercury at different distances from the 


* Fluid friction affects the velocity, but not the extent of an excursion. 


is proportional to the work done, and propor- 
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tip of the tube, that the equivalent resistance does not vary 
so rapidly as it should do if it depended solely on the resist- 
ance of the sulphuric acid and the mercury. Some other 
cause—probably mechanical—conditions the velocity of the 
movement, so that the equivalent resistance at any given part 
of a capillary would be expressed by the formula 

R-r(L-41), 


where | = ће distance of the meniscus at any moment from 
the tip of the tube, and L is a constant of the particular 
instrument employed. 

With an electrometer adapted for the production of photo- 
graphic records, the determination of the equivalent resistance 
for any given position of the capillary is extremely simple. Two 
normal excursions are photographed, one with say 100,000 
ohms in circuit, and the other with no resistance, or if the 
electrometer is affected by overshooting, with а resistance of 
10,000 ohms. The angle of inclination of each curve at 
corresponding points is then ascertained in a way that will be 
subsequently described, by measuring their respective sub- 
normals. Let the subnormal to the first curve be №, and let 
that to the same part of the second be N’, 
then N — N’: N’: . 100,000 ohms: R, 
where R=the equivalent resistance of the electrometer at 
that point. This method has been used by me in the Physio- 
logical Laboratory, Oxford, ever since July, 1890. 


(To be continued.) 


TRUE RESISTANCE. 
BY ROLLO APPLEYARD. 


There is one view of the problem of the electric arc which 
may be worth the attention of those who are trying to inter- 
pret experimental work of recent publication. We have been 
given a concise statement of the conditions which engender the 
so-called “ negative resistance.” We have been told that it 
occurs in arcs formed between solid carbons, simultaneously 
with back E.M.F. The first analytical step is to consider the 
correctness or otherwise of predicating ‘‘ resistance," under any 
circumstances, of an arc; leaving out of the question, for the 
time being, the lesser issue, as to whether the algebraic sign of 
the assumed resistance is positive or negative. 

That which we are in the habit of calling “ resistance," and 
generally represent by R in electrical formule, is a conception 
derived from our experience of homogeneous metallic conduc- 
tors; i.e., it is a quality of a particular class of conductors. 
Its most pronounced characteristics are its independence of the 
current flowing ; its independence of the potential of the con- 
ductors ; and its positive sign. While, however, this conception 
of this physical quality is primarily derived from our experience 
of homogeneous metallic conductors, it may probably be rightly 
extended to some other substances—e.g., to electrolytes, and 
perhaps dielectrics—on the ground that these obey the same 
law in the conduction of currents of electricity as metallic 
conductors, viz., that the current is proportional to the E.M.F. 
applied, and is in the same direction as the fall of potential. 
But when conducting mechanisms such as gases, conductors 
by convection, or arcs are concerned, we are not justified in 
predicating this quality of resistance of them, without such 
experimental grounds as justify us in the case of electrolytes. 

And when, by assigning the quality of resistance to a con- 
ductor, we find that this involves the resistance having a 
negative sign, we should be prudent to retrace our steps and 
our language. 

No one denies that the arc has a certain quality in virtue of 
which energy is transformed in it by the passage of a current. 
We may, of course, represent this quality by R, or by any 
symbol we please. Without proof we are not justified in 
speaking of it in connection with the arc, in the same sense as 
that in which we speak of the defined “ resistance " of a homo- 
geneous metallic conductor. 

The truth is, we have no rigorous definition of resistance 
except as an attribute of homogeneous metallic conductors ; 
the arc " controversy seems to have arisen from the neglect of 


this fact. The term has been decoyed into the interpretation 
of results quite foreign to it. Even with the positive sign, 
** true resistance has no proven right in equations coneerning 
the arc. 


THE PRODUCTION AND UTILISATION OF OZONE. 


The persistency with which inventors have tried to avail 
themselves of the remarkable properties of ozone is more 
conspicuous than is the measure of success which they have 
achieved. None have been more diligent and ingenious than 
Mr. Andreoli, and some of his latest devices are now being 
made and exhibited by the Electric Ozone Syndicate (Limited), 
& body which is appealing more particularly to the medical 
profession. The apparatus shown is of two types. In one, 
rows of points are opposed, with no interveniug dielectric save 
air; in the other, an electrode is enclosed in a vacuous glass 
envelope, which is surrounded by concentric rings, with radial 
points looking inwards towards the axis of the glass tube 
encircled by the rings. This annular structure constitutes 
the other electrode, and is made of aluminium. 

Air driven between the points. and the outer surface of the 
glass envelopes has a portion of its oxygen converted into 
ozone by the usual action of the silent discharge. "The appa- 
ratus is pretty and compact, and is constructed in various 
forms for the administration of highly dilute ozone as an inha- 
lation or for purifying the air of private rooms and public 
buildings. | 

With the therapeutic action of ozone we have nothing to 
do; it is a question for the physiological chemist (should he 
think it worth while), and, empirically, for the physician. As 
to the apparatus we may, however, be allowed to speak. It is 
not necessary to do more than remind our readers that the best 
type of ozoniser used by chemists for the preparation of ozone in 
the greatest quantity and highest attainable concentration has 
an absolute dielectric septum (of glass) between the two coated 
surfaces. Further, it is sought to avoid all contact of the 
ozone with any oxidisable material such as a common metal. 
Consequently, the apparatus usually has the form of two 
concentric glass tubes with conducting coatings on their remote 
surfaces, and entirely out of contact with the ozone, which is 
confined to passage through the annular space defined by the 
concentric glass tubes. Тһе use of points is regarded as 
non-essential or injurious. It will be seen that the design of 
the apparatus shown by the Electric Ozone Syndicate is 
diametrically opposed to these canons. Therefore, before the 
new apparatus can be received as an improvement on what is 
old and well known, it is requisite that we should be provided 
with proof that the departure from recognised principles is of 
advantage. In a word it must be demonstrated that with a 
given output of electrical energy a larger quantity of ozone is 
prepared than by the usual apparatus. Until such proof is 
forthcoming discussion is supererogatory. 


THE GENEVA EXHIBITION. 
(FROM OUR OWN CORRESPONDENT.) 


In common with everyone else who has visited the Geneva 
Exhibition, I was struck with the excellence of the arrange- 
ments of the various departments and exhibits. One is 
pleasurably surprised at the absence of a confused mixture 
of mechanism and music hall, so common in many other 
Exhibitions. Naturally I directed my attention to the 
mechanical side of the Exhibition, and especially the electrical 
department. Considering the new and extensive utilisation of 
the water-power of the Rhone, which has been made by the City 
of Geneva, it was generally supposed that the Exhibition would 
be a great success from the electrical point of view. The 
power thus derived and transmitted all over the Exhibition 
grounds plays a very prominent part, and constitutes in itself 
one of the most important exhibits. The principal electrical 
engineering firms of Switzerland have also made very fine 
displays of their manufactures. One of the most important 
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stands is that occupied by the Cie. de l'Industrie Electrique of 
‘Geneva. This leading firm is well known in connection with 
the Thury plant which it manufactures, and which it has 
installed at Genoa and in a number of other important trans- 
mission plants. The exhibits of this firm include a collection 
of continuous-current dynamos from ith to 250 B. P.; a 
150 ampere generator for series transmission, which drives 
a number of motors in the Raoul Pictet pavilion; a two-phase 
synchronous motor, wound to deliver also at will continuous 
current when working as a rotary transformer; a compound- 
wound tramway generator, driven by belt; together with a 
number of other generators for supplying power to the crane 
in the machinery hall, to the intramural railway, to the motors 
driving the pumps for the illuminated fountains, and to other 
motors in various parts of the Exhibition. The Cie. de l'Industrie 

lectrique has also on view several arc lamps on the Grazier 
system, which together with a number of Schuckert lamps are 
almost exclusively used for lighting the Exhibition grounds. 

The exhibit of the Oerlikon Maschinenfabrik comprises a 
number of dynamos and motors, A vertical steam engine 
made by this firm drives a four-pole continuous-current 
generator. There is also on exhibit at this stand a portion of 
& very large field magnet, for an immense machine which will 
be direct-coupled to a slow-speed steam engine. It may not 
be generally known that this firm makes its own castings, 
whether of steel or cast-iron. - Throughout the Exhibition a 
number of induction motors made by this firm are used for 
driving various exhibits, The motor generally used develops 
about ith н.р., and is designed for a frequency of 30 to 35 N 
per second. Exhibits are also made by the electrical firms of 
Alioth, of Basle, and the Société Suisse, of Neuhausen. The 
latter shows a pretty collection of tramcars. The intramural 
railway, which is laid in and about the grounds of the Exhibi- 
tion, works with the current supplied through one rail and 
returned through the other. The rails are supported on 
wooden insulating pieces; but these afford only very poor 
insulation, and in wet weather the leakage amounts to 50 
amperes, though the pressure is only 100 volts ! 


THE ELECTROMAGNETIC THEORY OF DISPERSION.* 
BY H. VON HELMHOLTZ. 


A satisfactory explanation of dispersion based upon the electro- 
magnetic theory of light appears to me to be still completely 
wanting. It is quite evident that any such explanation must take 
into account the ponderable masses embedded in the ether, because 
dispersion of light is one of those phenomena which, like refraction, 
electric conduction, the accumulation of free electricity, and the 
formation of magnetic poles, never occur in the free ether of a 
vacuum, but only in, or at the boundary of, space containing pon- 
derable matter in addition to the ether. Now the mathematical 
theory of Maxwell shows clearly that ponderomotive forces must act 
in the ether when it transmits electrical oscillations, and such 
forces can set in motion heavy atoms which lie in the ether. If the 
heavy particles are not themselves electrified, these forces will be 

roportional to the squares of the electric and magnetic moments 
(displacemenite of the oscillating ether, and will thus have the 
same magnitude and direction for negative values of these quan- 
tities as for positive values. The forces will therefore attain their 
maximum value twice, and their minimum value twice, during each 
vibration, so that they cannot usually produce or maintain oscilla- 
tions corresponding to a simple period. 

It is only when the material particles possess charges that the 
periodic change of electric moments in the ether can produce 
ponderomotive forces of equal period. The corresponding assump- 
tion, that the embedded atoms may possess only north or only 
south magnetism, I set aside as too improbable. On the other 
hand, electrolytic phenomena represented by Faraday’s law of 
electrolytic equivalents long ago led to the theory that electric 
charges of definite magnitude are accumulated at the centres of 
affinity (Valenzstellen) of chemically combined ions; these are aome- 
times positive, sometimes nogative, but have always the same 
&bsolute value for every centre of aflinity of every atom. 

Although this theory again assumes electric charges to be 
carried by material bodies, it isin no wise at variance with Maxwell's 


Translated, with notes, from Wiedemann’s Annalen, XLVIII., pp. 389- 
405, 723-725, 1893, by James L. Howard, D. Sc., University College, 
Liverpool. 
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mathematical statement of his theory. For his theory admits the 

ibility of an invariable charge in certain elements of volume in 
insulators, and Maxwell's equations express that in every redistri- 
bution of motion, either of electricity, magnetism or matter, the 
quantities remain unaltered, even though they are to be regarded, 
according to his interpretation of the phenomena, as constants of 
integration and not as real quantities. 

This does not prevent the forces which emanate from these ions 
as centre from spreading into space, and altering with changes in 
the position of the molecules, just as Maxwell’s equations require. 

e only thing required by the electrochemical theory which has 
not been already provided for in Maxwell’s equations, is the ровві- 
bility that these centres of electric force may be transferred during 
chemical decompositions from one ion to another ; the process being 
accompanied by great expenditure of energy as if they were carried 
by a material particle attracted to the centres of affinity of different 
ions with different forces. 

If the ether surrounding & pair of combined ions is traversed by 
electric forces and thereby dielectrically polarised, the oppositely 
charged ions will be subjected to stresses in the direction of the 
lines of force, that is, to two forces of equal magnitude but oppo- 
Site in direction, which together form a couple ; this couple will not 
set the centre of mass of the molecule in motion, but it will tend to 
lengthen or shorten the electrical axis of the molecule and to deflect 
it towards or away from the direction of the lines of force. 

[In the following investigation the symbols* used have the same 
meanings as in Maxwell's treatise (Electricity, Vol. II. Cf. 8618, 
Third Edition); but the electrical moments per unit volume, which 
are mathematically analogous to Maxwell's **displacement," are 
denoted by f, g, h, and the componenta of magnetic induction 
are called a, b, c, to distinguish them from certain constants which 
appear in the equations.] In a former Paper t the electrical 
moments or components of dielectric polarisation were considered 
as depending only on the electric forces P, Q, R, and were taken 
proportional to these forces. The free electricity which might 
possibly exist at isolated points, the volume-density of which was 
given by— 


(1) 


am — 7 e . e . ө ө 


was there useful in determining the distribution and direction 
of the moments. It did not, however, include that electricity which 
causes the polarisation of the elements of volume. In the equations 
of motion of the present case, therefore, the electrical moments 
which are due to the electric charges of the ions must be separated 
from those of the free ether, because they are of variable magnitude 
and direction, and may be affected by forces other than electric, such 
as damping, friction, &c., &c. ; we shall denote them by f, E, h, per 
unit volume. Such a space, filled with ether and pairs of ions, 
would be exactly analogous to the interior of a magnetised body, on 
the old view that each molecule is a bipolar magnet. Since the 
laws of distribution of magnetic and electric forces for a steady 
state as deduced from Maxwell’s theory agree perfectly with those 
das ae by Poisson's theory, which postulates magnetic molecules 
and action at a distance, the mode of calculating the energy per unit 
volume, aceording to that theory, may be applied here to a s 
with a molecular distribution of electricity. I have proved in a 
former Paper { that the phenomena of dielectric polarisation and of 
ponderomotive force of such polarised masses lead to the same value 
or the energy. 

According to the theory here presented, our pairs of ions differ 
from the dielectrically polarised molecules of insulating substances 
only by the possession of mass and inertia ; consequently, they are 
not always in the position of equilibrium but oscillate about it, so 
that f, g, h, can vary independently of f, g, h, and the potential 
energy of the electrification depends on the former three quantities 
as well as the latter. I have preferred, instead of starting from 
Maxwell's equations, to introduce the new quantities into the 
equations which I derived by applying the principle of least action 
to electrodynamics, because we are thereby saved the trouble of 
considering certain reactions necessarily present in this somewhat 
complex system of forces, and the number of independent and 
doubtful hypotheses is considerably reduced. 

Following Poisson and Maxwell, let us consider the electric 
force which is necessary in order to produce a moment f per unit 
volume in a substance consisting of bipolar molecules, as pro- 
portional to the moment, so that—- 


1 1 1 
z f, — — P = Lh. 
P "M Q a ® R 9 (2) 


Helmholtz uses different symbols, which are not so familiar to English 
readers. The final equations involve only relations between coefficients 
and Helmholtz's coefficients are retained, — Trane. 

t “On The Principle of Least Action in Electrodynamics,” Wiedemann’s 
Annalen, XLVII., pp. 1—26, 1892. 

+ On The Forces Acting on the Interior of a Maguetically or Dielectri- 
cally Polarised Body," Wiedemann’s Annalen, XIII., pp. 585—400, 1881. 
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In these equations Ó is a constant, at any rate within certain limits 
of the dielectric stress. If we denote by ôf, & g, д h, vanishingly 
small changes of these quantities, we have 


PH Reg el RA bel (3) 


The left-hand side of this equation is obviously the work which 
the polarising forces have done in altering the moments, and 
therefore the right-hand side of the equation represents the change 
of energy produced by polarisation ; the applicability of the 
expression is not limited (as in my former Paper) to the case in 
which equilibrium exists between the polarising forces and the 
polarisation produced by them. 

Let us suppose the movable molecules, the moments of which we 
have denoted by f, g, h, to be embedded in a continuous medium of 
dielectric capacity x, so that its moments and eleqtric stresses are 
connected by the equations 

f=eP, gr, h=cR. 
The value of the electrostatic energy will be— 
24 24 A2 24 of 4 h? 
Wee ſar aua (fi+g +h retin ote EN) ‚ (4) 
\ дк к 20 

If the ether between the molecules is supposed free from polaris- 
able ponderable substance, we must write = г." 

The second, or magnetic, portion of the energy, Wm, is independent 
of the presence of the ions, because the latter need not have a 
greater magnetic permeability than the ether, the differences being 


usually very small. The presence of permanently magnetised 
matter need not be considered. Hence 


d dy dz | . 
Wa — Ja? 
Jf] 27 (bre 


dxdydz(/éG òà HN Н EN? (Е & dN! 

ae As iy) (-i) G 5) ® 
where a, b, C, are the components of magnetic induction, and F, G, 
H, those of vector-potential. 

The third, or electromagnetic, part of the energy, T, results from 
the time-variation of the electric moments f, g, h, and from the 
motion of the ionic charges p. Neglecting some terms of the third 
order of small quantities we obtain 


б é ch 
Т-А / | foedya:{F (ero) ee (2н) HH +) |(в) 


vr, vy and v, being the components of ionic velocity.t р is zero 
everywhere except at the pointe where the ionic charges exist; 
their velocities will, therefore, enter into the equation. Since the 
electric forces which act on them are pure couples, the centre of 
mass of the molecules must remain at rest, and therefore 


òf ôg ô h 
Ft Ft , It "^ 


which gives ; 


TA [ f ау def F = (r+) +6 5 (6% n, (++ "Je 


Finally, for the mechanical work done during the motion we 
must write, with a negative sign, the kinetic energy and friction of 
the disturbed ions. 


n= —3 [fe Le 0 G2) ] 
+[ff[trrentnn ,.. m 


In this equation m, is the mass of an ion, and ri, т» Tz, are the 
components of the friction force which does not undergo variation. 
Their values may be written 


(7) 


6f Ò ôh 
„ E жый О. 
тү 13 2 * Ft Ts ^ yi (10) 
If we now investigate the conditions of least action, viz., that 
ё! W. W,,-- T - R1 «0, А (11) 
we find (1) for variations of f, g, h— 
EFA F, 9-8, 0G h-h_, oH (12) 


к et K Ct? к ôt’ 


* The quantity « is i times Maxwell’s K. Hr. R. Reiff has pointed out 


(Wied. Ann., LV., pp. 82-94, 1895), that equation (4) differs from the corre- 
sponding equation obtained by Helmholtz in his memoir of 1881 (. c.), and 
afterwards found by Goldhammer, Ebert, and Drude. The difference con- 


sists in the inclusion here of the term (ff+gg+hh), which is appa- 


rently the portion of the energy due to the presence of the charges f, g, h, 
in the free ether. Helmholtz introduced it without comment, and Reiff 
considers it incorrect. Hehas traced the consequences of omitting it. Trans. 

T А is the work done when a conductor conveying unit current cuts one 
line of force 


from which we obtain, by differentiation with respect to ¢ of 


eH 6G : 
A — — e ° ө 
jj ar &c. (Cf. equations 5) 


ACER C (Ach. o fgg 
ôt éy\ к 6z\ к 


5b 8 /f— д fh-h 
EF 
L at) x ( =) i 
AC ё (g-gV , 9 (f-f 
ôt $x K бу =) 
(2) For variations of F, G, H, 


A (Fr 2) - 5, C) 
t “”д2 бу 


3 * 3 
à ê /e à fa 
A — emo e cud es . a „ (14 
67 (8) 7 00 HB a4) 
~, È ó fa ô /b 
A 2 (Rh „ 
a (+h) 15 sso) 


(3) For variations of f, g, h, 
(f ) 17. [33 f, _ 
(E) +f -Appt =, 
which, combined with (10) and (12), gives 
2f «+0 ef 8 f 
L= f pat cu Te d na 
. 20 Mn e t 
with similar equations for g and h. 
For the sake of brevity we may write 
1 4-0 Ky __ 
90 олак, [LJ ө e e 


so that the equations become 


= a, zm 


f ôf 
Sf Em = ＋ Xx 
f=a киек 


gaa? gm гБ) — 
&h 16h 


h=a h — +k — 
a +®- + $t 


System of Plane Waves Propagated along the Axis of х. 


g- Bern 2, с= 01% t+ p, a (18). 
f=h=a=b=f=h=0 | 


Equations (18) and (14) give for the values of the coefficients 


Let 


p(B-9. A0 
к (19). 
and A(B+b)=02 
p 
while (17) gives 
OE B bm .in b. .. . (20) 


= „„5„„—— — tions (19 ive 
If we putb=h В, so that h V (19) gi 
p l- h * A 
A lth р 
It is obvious, from the way in which it entere into equations. 
(18), that 1/p is the velocity of propagation of the waves. Unless 
k=0, its value will be complex ; this, as is well known, indicates 
a damping of the waves. | , Из 
In order to make the physical meaning of this expression,more 
clear, and to separate the real and imaginary parts, it: may be. 
noticed that the velocity of propagation V, in free ether is given by 


Vo = ic " . e e е e e. (22) 


(21) 


W e may write, therefore, 
= — 4 — e о o ө ө ө 23 


so that V is the real velocity of propagation of the waves under 
consideration, and q is the coefficient of damping per unit length of 
their path. Equation (21) then becomes 


— А 1_1 ITA e e e e 24. 
р in y Vo l- (24) 
1+h_@—mn'?t+ink+1 
Niere 1-À a'—-mmn*rink-1 
Assume 
a? — m n? 1 = p, cos 00, : 
a? - m n? —1—p, сов 61, e o э (20) 
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ро and p, being always taken positively, and the angles 0, and 0, in 
the first two quadrants, so that their sines are always positive. 
Substituting these values, we obtain 


MEE a (50); ‚ еїїбө- 6), 
Vo Хо 


q_ 1 /sin6\? ; 0.—0 
n Vy ain ee 


V sin 6% сов $ (0, 61). 
The last of these equations is the index of refraction of feebly 
damped waves on passing from ether containing movable mole- 


cules into free ether. It should be noticed that the term con- 
taining the square root must have the same sign in the last two 


— 


. (26) 


and 


equations. The values of the tangents are 
kn kn 
0, = Ө, = 
аа a? — m n? -- 1' MS а? тп? 1 
241 2— 
or, taking weit th Pea: тї, (27) 
m m 
k 1 k 1 
60 . , tan 61 —. 28 
en % N Noa „P P. on (28) 
n N n P 
These show that 0, is a right angle when N=n. Now, N is 


the value which n will take if the phases of the electric displace- 
ments g in the ether, and g in the molecule, are in the same 
direction, and the oscillations take place without friction under 
the influence of the mutual attraction between g and g, expressed 
by the constant a?. 

If a? > 1, so that P is real, P denotes another and smaller rate 
of vibration which would occur when the two electric forces act 
во as to oppose each other. 

The values found for the two tangents in equations (28) show 
that when the coefficient of friction k is very small the tangents can 
only have finite values if their denominators are nearly zero ; that 
is, if n is nearly equal to N or P. If this is the case we have 
for ъ= P, 61 2 and for n=N, 0,75. 

The ratio of the two tangents is tan 0,/tan 0, (Nz - n?) /(Р? — n?). 
As the greater values of the sine correspond to greater values of 
the tangent, and since for angles near O or п the ratio of the sines 
is the same as that of the tangents, it follows that the factor 
віп Ө, /віп 9, in equations (26) has the value N?/P? for n=0, and is, 
therefore, greater than unity, whereas for љ= оо we have вір 0, 
sin 00. 

This factor will increase until » — P, and will equal unity when 
n*—4(P?--N?); it will then further decrease until „ = N. and 
finally, when n is very great, it will again increase, until for 
ъ= со it once more reaches the value unity. 

We have already seen that V,/V=n is the refractive index for 
passage from free into loaded ether, while 

а=” (29) 
is the coefficient of damping per wave length of the vibrations 
considered ; ita value is given from equations (26), namely, 


q=tan à (8, - 6), 


nX1 I. qi) = in 61 _ Po + 
sin C0 р 
For small values of k it will be seen from the previous work that 
the angle } (0% - i) is very small when n=0; it increases some- 
what rapidly until its value reaches nearly 7/2, and at n=N has 
fallen at the same rapid rate to ite former value. Both for n=0 
апа n= its sine is very small, but for values intermediate 
between n=P and n=N the sine is nearly unity ; consequently, 


according to equation (30), there will be great absorption between 
the two lines. * 
sin 61 


The values of the refractive index are given byn = * sin 9 ( T q) 


throughout the region of great absorption they will be reduced 
below the value Vain 67/ in б. But we have seen that the latter 
expression has higher values on the less refrangible edge of the 
absorption band (n < P) than on its more refrangible edge (n > №). 
This accounts for the anomalous dispersion of the colours which 
remain visible at the edges of the absorption band. 

In the case of colourless transparent bodies, for which the 
refractive indices are generally found, no marked absorption is 
observed in the visible part of the spectrum ; if absorption exists 
it must be outside the visible limits. The course of the curve of 
refractive index and frequency, as given by the greatly used 
formula of Cauchy, agrees with the portion of our curve for values 
of n smaller than n=P. The absorption bands of such bodies 


* These equations were afterwards altered by Helmholtz but are correct 
in their original forms, which are here retained.— Trans. 


(30) 


must therefore be usually looked for in the ultra-violet. It is 
clearly not impossible for molecules to have several periods of 
vibration, which would furnish several absorption bands and 
refractive properties of corresponding complexity. 

It is to be noted that in regions of great absorption, where the 
factor 3 (0, — 0,) is very small, our theory admits the possibility of a 
refractive index smaller than unity, i.e., of velocities greater than 
in free ether, According to the researches of Herr Kundt, this is 
the case with certain metals. 

Case of P imaginary.—The cases in which a? < 1, and where Р 
is consequently imaginary, indicate a different behaviour. In such 
cases tan 6, is always negative, so that Ө, > 7/2 and increases with 
n; if k is small Ө, differs but little from т. The changes of Ө, are 
the same as in the case of a? > 1. As soon as n passes the value 
N, 0, will rapidly approach x. The expression (0,—0,)/2, which 
was previously a little less than a right angle, becomes small when 
n > N, and the damping then becomes feeble, so that the corres- 
ponding waves can be seen. The refraction will sink to à minimum 
in the neighbourhood of n=N, where the rays begin to be visible; 
it will then increase again, and at n= will have the value n=1. 
Substances with this type of refraction have not yet been discovered. 

Difference of Phase. —We may romark that from equations (20) 

e b e- ib% ` 
hat ; 
and (25) it follows that Bib n 
B+b_ p 


—————— -— — 


С Ap 


1 we EC ~ 4) 
Vo 01 


- M (09-8 
e ). 


while equation (19) gives 


Combining this with 
p= 

we obtain b к 
j C K борі 

This equation shows that a difference of phase exists between the 
magnetic oscillation and that of the molecule, amounting to $ 
(9,+9,). The ratio of their amplitudes is given by the first factor 
J eiu роо. The quantities pọ and p, cannot become zero, but for 
small values of k they become very small both when n=N and 
n=P. 

Equation (20) shows that there is a difference of phase between 
the oscillation of the electrical moments and that of the ions. 


If we write a? — m n? = p, cos Ө, 
Еп pg, віп O,, 
b ] * 
then 28 =} = — 2 
B P2 


The ratio of amplitudes becomes a minimum when л? =} (P?-- №). 

Violent oscillations of this nature might possibly be able to tear 
the ions from their combinations, especially if the substance has an 
electrostatic charge, and with all substances exhibiting strong 
absorption at the boundary of the ultra-violet we might be able 
to obtain the phenomenon observed by Hertz—that electricity is 
discharged under the influence of ultra-violet radiation. The fact 
that negative electricity escapes more easily than positive must be 
attributed to a peculiar structure of the negative ions. 

Behaviour of Perfectly Transparent Media, —lf the absorption 
coefficient k=0, h is real, and the velocity of propagation 


1 /1-h 
Е р Vo 1+h 
is then real. The first factor of this expression, V, —1/A „кр, is 
the known velocity of light in continuous ether, while for real values 
1+Һ_а%+1-ттй 
l-h а-1- m n 
This factor is positive, and the ratio V/V,=1/n is consequently 
real, if either mn? < (а? - 1) or mn*-(a?--1). The first case gives 
а constant index of refraction for very slow oscillations, and the 
velocity of propagation is in transparent non-absorb media 
slower than in vacuum. The second case gives constant index of 
refraction for very rapid oscillations, and the index is always less 
than unity. The former case corresponds with the phenomena 
observed in the best known very transparent media. "m 
If we notice that am = № is the square of the oscillation- 
frequency of the ether free from ions," then 


(+) —n? 


n? = (у) = бесе (31 


* In equations (18) the term due to the ions is gabe C+ Pe), This 
vanishes if b=0, in which case h =а? – N= O, giving N “. 

+ The value obtained by Herr Reiff, by omitting the middle term in the 
expression for the electrostatic energy 18 


(х + 3 = n- 
n?-- ш . 
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Since the wave-length А = V/n, we can write 
(V2- Vo) (v Ж Ms + 1 (V34- V,2)=0. 
| №/ m 
VI v2 N x2 фуз (NaN V- Ye =0 
om) N m 
Ved (Nee ve) 
| 2 A2 У, 
2,24 А 2) (А NO. NZ A2 үз XN. 
+ №05 му) ( ~~ NPA ) 


As V? < V,?, we must take the lower value of the expression. 
If we regard A? V? t — м) as а small quantity and expand the 


square-root expression, we obtain 


VA (vw "S (m -i) 
m/ m 


ON? TT 
Муз ФА Nl, P 
Utm Vi ma 
2 
Va? ме Yod 
(v) m (32) 
У 1 
Na 1 
m 


This formula approximates to that of Cauchy, at any rate, for 
media with small dispersion, in which case VV can be considered 
small in comparison with N. The square root can then be 
found approximately by the binomial theorem, and we have, if 
n=at ВА? 

vè * 


POLARISATION BY REFRACTION. 


Electric Oscillation in the Plane of Incidence.—For an incident 
beam making an angle a with the normal, let the plane of incidence 
be that of x, y, and let the amplitude of the magnetic oscillation 
be C parallel to the z axis ; the electric oscillation then lies in the 
plane of incidence, and its amplitude is given by equations (19) 
and (23) B 

1 


С УАр(1+%)' 

The angle between these oscillations and the axis of y is equal to 
the angle of incidence a, and their component along the y axis is 
therefore 

C сова 
VAp(1+h) 

The boundary conditions are given by equations (12) and (13), 
by expressing that the differential coefficients with respect to x do 
not become infinite at the boundary ; that is, that the quantities 
differentiated do not become discontinuous. Hence the values of 
(9—8) /x, (h- A) / r, b/p and с/р must be the same on both sides 
-of the bounding surface. If we denote quantities which refer to 
the middle of the incident, reflected and refracted waves, by the 
suffixes 1, 2, 3 respectively, we have for the values at the boundary 


1. Incident wave. 
4-£ = Bi — 01 COS a; a0 


g=B сов a= 


K1 Ki Py "m 
2. Reflected wave. 
92— gz Bz bz oog a & C$ 


* £i № By 


1 
3. Refracted wave. 


кз кз Из Ps 
According to equation (19) we have, with the different suffixes, 
В-5_Ак_ү Rcg: 
C p 


or BI vua; B= O. V. A; B.- C. v, A. 
Ky K1 кз | 
N+ l Vo" 
* Helmholtz’s equations are a = mV; B= i № . Byaslip in the 
JN2-1 Na 1 


mathematics he has written 1/m Vo for 1/m in formula (32), but after 
making this correction I have been unable to verify his result. The 
expressions here given were derived by assuming N? large in comparison 
with 1/m.— Trans. 


The boundary conditions thus give 
(C, + Cz)/u = Cs us. 
and (C, - C) / VI cos a=C, V, cos В. 
As the phases of the waves at the bounding surface х = 0 must 
succeed each other at the same rate in both media, we have as is 


well known, 
Vra Ne 
sna sinf 
And the above equations give 


2 (C, + 0,) ces f sin 8 = (С, - С,) сова sin a. 


1 

Since ug and u, are nearly equal in ordinary colourless trans- 

parent media, we can put their ratio equal to unity, so that 
C, (sin 28 - sin 2a)= - C, (sin 28-Fsin 2a). 

Hence C,=0, if sin 28 = sin 2a. This is the case when a--8—$ ; 
the reflected wave is then extinguished.. The value of the polarising 
angle agrees with Fresnel's law for all colours. 

Magnetic Oscillation in the Plane of Incidence.—The amplitudes 
of the oscillations may again be denoted by C,, C,, C,, and those of 
the electric oscillation by B,, B,, B,. The boundary condition for 
the magnetic oscillations is 


C; -l cos a= C: cos f, 


Pi H3 
and for the electric oscillations 
BI -b , Ba- 5 = By — by 
Ki 41 кз 
Since (B- Б)/к=С. V. A, the latter equation gives 
(€, T C:) VI A=C, У, А, 
or, putting ui = and V,/V,=sin «/sin/f, 
(C, + C) sin a. cos B=(C, - C) cos a. sin B, 
C, sin (8 – a) 2 C, sin (8 ＋ a), 
which is Fresnel's value for the intensity of the reflected light in 
the other plane of polarisation. 

Whenever absorption occurs we have, as is well known, elliptic 
polarisation of the light. Its laws can be deduced without difficulty 
from the preceding theory. 

Substances which are good insulators would be the most likely 
ones to show no damping, that is k=0. I therefore requested 
Herr Mahlke, assistant at the Reichsanstalt, to compare with 
observations formula (31), which may be written for shortness 


n? = (q? - n?)/(B? — 3), where а? = № + = and 3 = № – Не used 
Fraunhofer’s observations on turpentine and those of Verdet on 


carbon bisulphide, choosing the values of the refractive index for 
the Fraunhofer lines B and H in order to determine the two oon- 


stants, while Angstrom’s numbers were taken for the oscillation 
frequencies. | 


. Refractive index of turpentine. 


| Refractive index of carbon 


bisulphide. 


Line. | 
| Observed. | Calculated. | — Observed. | Calculated. 
— — —r! NM PETRO 
B | 14704 1:4704 16114 | 1614 
C ' 1475 14715 1.5153 16147 
D 1:4745 14744 1.6251 1.6240 
E 14784 14783 1.6403 1.6568 
F 14817 14813 16525 16487 
G 14885 1-4881 1:6755 1:6728 
H 1:4938 1.4938 1:6956 16956 


1 

The observations on turpentine agree so well with our theory 
that any deviations may be ascribed to experimental errors. The 
greatest discrepancy amounts to less than 1/3700, which is smaller 
than the differences existing between the most recent measure- 
ments of wave length by different good observers. ` 

The numbers for carbon bisulphide show greater deviations of 
a systematic character, so that probably we cannot neglect the 
absorption in this case. 

In order to make the somewhat complicated nature of the 
phenomena more intelligible in the case where absorption is 
present, Herr Mahlke has constructed the curves of the figure. 

The unbroken lines fb and bih represent by their ordinates, 
reckoned from the line ac, the values of the refractive index n for 
а=5, B=4, Kk —0'1, as the frequency of oscillation n increases pro- 
portionately to the horizontal distances along ac. The curve а b 
and 5c, formed of alternate lines and points, shows the value of 
the absorption-factor q for equal lengths traversed by the waves. 
At a, n=; it increases beyond c to infinity, and has the values 
п= 8 at l, and n=a at k. The cusps of both curves are broken off 
pee as they are too high for the figure, but they do not extend to 


ty 


- 


N 
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Finally, the dotted: lines show the course of the curve when k— 0, 
so far as it is separable from the curve for k=0:1. This curve 


oonsists of two separate portions, fb and kh, the first of which 
corresponds with the variations of refractive index in very trans- 
parent, colourless bodies. 


иш 
Bene ЧИШИШ 


nexo і к 


The behaviour of platinum, iron, nickel and bismuth would be 
representable, according to Kundt's observations, by the portion 
of the curve between b and i, with n>1 and anomalous dispersion. 
Silver, copper and gold, on the other hand, would be represented 
on the part of the curve below i, or on the ascending portion 
between i and h, with n 1 and zero or normal dispersion. 


— 


OBSERVATIONS ON ATMOSPHERIC ELECTRICITY AT 
THE KEW OBSERVATORY.* 


BY C. CHREE, D.Sc. 


The primary object of the investigation was to arrive at a more 
exact interpretation of the records obtained with the Kew electro- 
graph, and to devise improvements, if possible, in the conditions 
under which it works. The electrograph curves are intended to 
give the value of the potential at the point in the air where a water 
Jet issuing from a long pipe breaks into drops. The proximity of a 
tall building has naturally, however, a large influence on the poten- 
tial, so that no direct estimate could be made of the true potential 

dient, i.e., the increase in potential per unit of height in the open. 
t was also doubtful how local a асап the potential measure- 
ments might have. 

To throw light on the first of these points, some preliminary 
experiments were made, which may be regarded as verifying 
Prof. Exner’s experimental conclusion that a building under normal 
conditions reduces the potential in its neighbourhood precisely as if 
it formed an integral part of the earth’s surface, Subsequently 
four series of observations were made, each extending over several 
weeks. The respective seasons were November—December, 1894, 
March—April, June—July, and October—November, 1895. The 
observations were taken with a portable electrometer of known 
scale value, at one or two approximately constant hours, at five or 
six stations on or near the Observatory. One was the top of a 
pillar 3j feet high, situated at an open spot some 56 yards distant 
from the Observatory ; а second was in a position similar to that 
occupied by the end of the pipe of the water dropper. The other 
stations were stands or stonework on the roofs of the Observatory 
and a lower adjacent building. The highest station was about 66ft. 
above the lowest. 

The ratios of the individual readings at the other stations to the 
corresponding ones on the pillar first mentioned were calculated, 
and their mean values found for each of the four series of observa- 
tions, readings taken at two different hours being treated separately 
for some purposes. The mean values of the several ratios proved 

be approximately constant. The resulta, in short, were 
consistent with the view that such general phenomena as diurnal or 
annual variation of potential got out with the same instrument at 
the several stations would show a good agreement. 

A similar comparison was made between the potentials deduced 
from the electrograph curves and the readings taken on the pillar. 
The agreement here throughout any one of the four series, taking 
every thing into account, was but little inferior to that obteined 
when the portable electrometer readings on the pillar and at the 
station near the water jet were under consideration. Discrepancies, 
however, presented themselves in this case between the mean ratios 
for the four seasons, and even to a less extent between the mean 
ratios for the two hours during the same series of observations. 
This was at least partly due to defects in the water dropper brought 
to light by the investigation, and which certain changes are being 
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introduced to remedy. The conclusion arrived at is that, supposing 
it possible to maintain uniform the conditions under which the 
electrograph works, the curve readings when multiplied by a 
constant factor may be expected to give close approximations to the 
true diurnal and annual variations of potential gradient, near the 
ground at any spot in the open within a short distance of the 
Observatory. 

The values of the several meteorological elements, at the times of 
the observations with the portable electrometer, were derived from 
the Observatory records, and studied with a view to test the exist- 
ence of any differential action on the water dropper and portable 
electrometer, or at stations on the roof and near the ground. The 
evidence for and against such influences is fully discussed. 

The meteorological data thus accumulated afforded the opportunity 
of carrying out a searching investigation into possible connections 
of the several meteorological elements and the potential gradient. 
Attention was particularly directed to data bearing on Exner's 
theory, which connects potential gradient with density of aqueous 
vapour through a definite formula, departures from which are to be 
regarded as abnormal and due to disturbing causes. Special atten- 
tion was also devoted to the possible influence of bright sunshine in. 
reducing the potential gradient, in consequence of the theory pro- 
posed by Elster and Geitel. It is pointed out that when observations 
from all seasons of the year are combihed, and treated promiscuously, 
the nature of the annual variations must lead to a certain amount 
of agreement between results deduced by a method of grouping 
such as Exner’s and any judiciously selected formula whic 
associates low potential gradient with high vapour density, high 
temperature, or long and intense sunshine, If any such intimate 
relation subsists between potential gradient and vapour density as- 
Exner supposes, it ought to show itself when the observations 
combined together are taken during a short period at any given 
season of the year, and are restricted to a fixed hour of the day. 
The four series of observations, each of which possessed a con- 
venient variety of climatic conditions, were thus treated separately, 
and were further subdivided into forenoon observations, usually 
about 10:30 a. m., and afternoon observations, usually about 4:30 p.m. 

The results of the investigation seem far from favourable to- 
Exner’s hypothesis. They afford a certain amount of general 
support to Elster and Geitel’s theory, inasmuch as on an average 

otential seemed lower after long previous sunshine. The evidence, 
however. in favour of a connection between high potential and low 
temperature, high barometric pressure, low wind velocity, and 
anti-cyclonic conditions generally, seems about equally strong. In 
each case notable exceptions appeared to any general rule. 

It is not professed that the scope of the observations was 
sufficiently extensive to warrant the adoption of any itive 
conclusion as to the true operating cause or causes of аа of 
potential. Itis hoped, however, that the treatment of a considerable 
variety of observations from a critical standpoint may prove to be 
of more permanent value than the addition of one to the already 
considerable number of existing theories. 


THE DAVY-FARADAY RESEARCH LABORATORY.* 


Scientific investigators have long needed a central laboratory 
where researches can be carried on without interruption, and have 
urged the establishment of a national physical laboratory for the 
United Kingdom. Twenty years ago the Duke of Devonshire’s 
Commission recognised the advantages which our national industries. 
would derive from physical and chemical investigations, and pointed: 
out the need of a more generous recognition of such research by the 
State. Since then the Physikalische Reichsanstalt, at Charlotten- 
burg, has been established, and through the facilities it offers 
Germany is reaping a rich harvest of natural knowledge ; but so 
far as State recognition is concerned, we have made little advance- 
ment. True, a Committee of the British Association has considered 
the question of a] national physical laboratory, and another Com- 
mittee is now reconsidering it ; but there is no immediate prospect 
that any recommendations they might make will induce the Govern- 
ment to give a substantial grant, either for the extension of an 
existing institution in the direction of facilities for research, or for 
the establishment of an institution on the lines of the Reichsanstalt. 
For the perspicacity which sees in pure scientific research a means 
of developing industries, and which is content with knowledge 
accumulated, whether the practical bearings are apparent or not, 
we have to go to Germany, where many of our national industries. 
have gone as a consequence of neglect by our Government. 

Fortunately for British science, individuals occasionally arise who 
see how severely investigation is handicapped on account of the 
lack of organisation and encouragement by the State. One such 
benefactor is Dr. Ludwig Mond, whose munificent gift to the Royal 
Institution of a laboratory for physical and chemical research was 
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announced two years ago. We are now able to state that on 
June 12th Dr. Mond formally transferred to the managers of the 
Royal Institution the freehold of No. 20, Albemarle-street, adjoin- 
ing that Institution, for the purpose cf the laboratory of research 
in pure and physical chemistry referred to in our announcement, 
to be known as the Davy-Faraday Research Laboratory of the 
Royal Institution. In order to make the building suitable for this 
rpose, Dr. Mond has carried out very extensive alterations. He 
as also equipped the laboratory with the necessary apparatus, 
appliances, &c., for carrying on delicate investigations in physical 
and chemical science. An idea of the generous nature of Dr. Mond's 
endowment may be obtained from a statement of rooms included 
in the new Institute. 

The laboratory contains: 

On the Basement. — А room for thermochemical research; a room 
for pyrochemical research ; mechanics' workshop; room for elec- 
trical work; battery of 26 accumulators; constant temperature 
vaults ; boiler house and store rooms. 

On the Ground Flocr.— A room for research in organic chemistry; 
в room for research in inorganic chemistry ; a fire-proof room for 
experiments in sealed tubes; a balance room; entrance hall and 
cloak room. | 

On the First Floor.—The Honorary Secretary’s room ; a large 
double library connected with the library of the Royal Institution. 

On the Second Floor.—A museum of apparatus. 

On the Third Floor.—Seven rooms for research in physical 
chemistry. 

On the Fourth Floor.—A room for inorganic preparations; a 
room for organic preparations ; a photographic room ; four rooms 
for researches in physical chemistry. : 

On the Roof.—An asphalted flat with a table, gas and water. 

All the floors are connected by a hydraulic passenger-lift. 

Dr. Mond has not only furnished the laboratory with the most 
modern instruments and appliances for researches in pure and 
physical chemistry, but he has also placed in the hands of the 
managers of the Royal Institution an ample annual endowment, so 
that the laboratory may be maintained in a state of thorough 
efficiency, the object of the donor being to give every assistance 
and encouragement within the limits of the endowment to scientific 
workers. | 

The laboratory (thé affairs of which will be managed by a 
Laboratory Committee appointed by the managers of the Institu- 
tion) will be under the control of two directors, who will be aided 
in the work by competent assistants. The managers of the Royal 
Institution have appointed as directors Lord Rayleigh and Prof. 
Dewar. It is intended to open the laboratory for work by the 
middle of October. The trust deed provides that no person shall 
be admitted to the laboratory as a worker who has not already 
done original scientific work, or in the alternative, who is not, in 
the opinion of the Laboratory Committee, fully qualified to under- 
take original scientific research in pure or physical chemistry ; and 
that no person shall be excluded from admission by reason of his 
or her nationality or sex. Admission to the laboratory, and the 
supply of gas, water and electricity, as far as available, will be free 
of charge ; but any pereon using the apparatus will be responsible 
for any damage done while in his possession. 

Applications for admission are to be made to Mr. Robert L. 
Mond, Honorary Secretary to the Laboratory Committee, at 
20, Albemarle Street. 

The conditions of Dr. Mond's endowment are as liberal as the 
gift itself, and we have no doubt that the results which will follow 
will demonstrate the importance of both as means of advancing 
science. We regard the foundation of the laboratory as marking a 
most important step in the history of British science ; for it 
provides a means whereby the edifice of scientific knowledge can be 
built up by master bands. British Governments are said to base 
their assistance to scienco mainly on the principle of helping 
voluntary effort. Perhaps, now that Dr. Mond has shown what 
can be done, the Government will show its interest in science by 
establishing a similar laboratory of a national character. 
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X-Rays.— According to Mr. Jackson, of King’s College, the 
light emitted by the platino-cyanides under the influence of X- 
rays when examined by the spectroscope, proves to be a light 
corresponding to the element acting as base. The pale yellow 
light of the barium platino-cyanide, and the bluish light of the 
potassium platino cyanide, are respectively the light of barium 
and of potassium. This in view of Helmholtz's investigation 
of 1893, published elsewhere in to-day's issue, isa point of the 
utmost significance, since it shows that we are dealing with 
vibrations not of the molecules but of some of the constituent 
atoms. X-rays, as Prof. Silvanus Thompson recently pointed 
out in an address at Oxford, “apparently can touch the atom 
within the molecule and set it into vibration,” 


COMBINED ELECTRIC LIGHTING AND TRACTION 
PLANTS.* 


BY JOIN HESKETH (BLACKPOOL) AND JOHN H. RIDER (PLYMOUTH), 


From the time when Corporations commenced the supply of 
electrical energy for lighting purposes up to the present, it has 
been continually and emphatically stated and proved that the one 
thing operating against its cheaper: production is the smallness of 
the load factor or percentage period of use of the plant. Many 
suggestions have been made as to means whereby this great draw- 
back of cost could be overcome, but none have found such favour 
as the one for providing а load for the plant during the hours of 
daylight—in other words, to provide a constant or nearly constant 
load. In every business large output, with the minimum of plant, 
means cheap supply, and in the case of electrical supply large and 
uniform demand undoubtedly is the one thing needed to reduce its 
cost. All this has long been admitted, and no claim is made by 
the present writers to originality either in the reasoning or appli- 
cation. Indeed, to all engineers interested in electrical supply it 
must be as dreary as a twice-told tale. But there may still be 
many in the governing bodies, the councils of our Corporations, 
who have not accepted and absorbed the fact, and carried it out to 
its logical conclusion and practical application. The tendency 
during recent years to municipal control of local transit offers an 
excellent opportunity of pointing another object lesson, and add- 
ing a further example to the many already adduced, of the way in 
which electrical supply may be cheapened by judicious foresight 
and careful application of our present knowledge. | 

Many Corpcrations at the present time own, but do not work, 
their tramways, and in the near future it may be safely prophesied 
that those Corporations who willingly lease their lines will be in & 
minority. In almost every instance at present the lessee provides 
the motive power, generally horses, to deal with the traffic on lines 
constructed by the lessors. Therefore, when the time for a revision 
comes, and Corporations begin to work their lines themselves, they 
will probably be left to provide a complete equipment of new roll- 
ing stock and motive power. That electricity will be considered is 
certain ; that it will be adopted in many instances is equally certain. 
But there still remains one very important question to decide in 
connection with the generating plant, and that is, Shall the plant 
be separate and distinct, or shall it be combined with a plant for 
electric lighting? In many cases the plant for electric lighting will 
already exist, most probably on a system unsuited for direct appli- 
cation to tramway purposes ; and the tendency may be to say that 
as the purposes are distinct, then keep the plants separate and 
distinct. To show that this tendency is wrong is the object of 
this Paper. 

Whether two separate systems ba used in the one building, or 
whether both plants be identical, the combination has already been 
carried out to à practical issue in America, Europe and elsewhere. 
That it has.not been hitherto done in England is due rather to 
fc rce of circumstances than a lack of appreciation of the practica- 
bility and importance of the combination. In cases where low- 
tension direct-current systems are in use for lighting the auestion 
is very simple. If the voltage employed for lighting be uusuited 
for tramway purposes, a motor transformer can efficiently be used. 
This also holds good for an alternating high-tension system; in 
fact, be the voltage or current of the lighting plant what it may, 
motor transformers can be arranged to supply a suitable current 
for the tramways, generally continuous at 500 volts. There can be 
no doubt in anyone's mind as to the possibility of the combination, 
and it would result in cheapened supply for both purposes. Such a 
combined plant, worked economically, ought to produco current for 
all purposes at from 144. to 3d. per unit, according to the demand. 
This is simply due to the combined load factor being a very good one. 
Were the load factor of a lighting station equally good, the cost of pro- 
duction would be equally low. This is demonstrated in more than 
one instance in practice. Indeed, it seems almost useless repeating 
the arguments in favour of it, so sure are they, and so strong has 
the evidence up to the present been in favour of such a scheme. 
To quote from a recent publication :— 

This has been realised on the Continent, where in several large 
towns the tramway companies are buying current from municipal 
electric light works. The lowest price paid is at Geneva, where 
the tramway company guaranteesa minimum consumption of 500,000 
units per annum, and pays 1:154. per Board of Trade unit. 

Hamburg is another example of a tramway company buying 
current from the lighting station. In this case the tramway com- 
pany guarantees а minimum annual consumption of 2,500,000 
units. The lighting company has to pay a fine of 9:6d. for every 
car mile which the tramway company may not be able to run 
owing to any failure of the power plant. The total expenses of the 
tramway company, including depreciation, maintenance, interest 
on bonds, sinking fund, &c., are only 3 95d. per car mile. 
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Hamburg has, so far, the largest electric tramway system in 
Europe, and its success is an accomplished fact. The management 
state in the last annual report that the introduction of electric 
traction has without the slightest doubt very much improved the 
earning capacity and diminished the working expenses of the 
Bystem ; further, that on the lines where electricity has super- 
seded horses the number of passengers carried has increased more 
than 32 per cent. and the receipts have increased nearly 35 per cent." 

At Havre, too, the tramway company buys current from the 
lighting company, and at 1°75d. per unit. In all these cases it 
must be evident that it is of advantage to both supplier and sup- 
pic to continue the arrangement, or it would ere this have ceased. 

he same reasons hold good for the introduction of such systems 
into our municipal undertakings. 

The question as to the system on which the combinations should 

made is & most important one, which we will now briefly con- 
sider. We may have (a) a separate and distinct tramway plant 
within the same station buildings as our lighting plant, and under 
the same management and control ; or (b) we may utilise the exist- 
ing lighting machinery by various methods. 

If we adopt the former, we shall require separate engines and 
generators, and also additional boilers, which, however, may be 
worked in conjunction with the oxisting boilers and steam pipes. 
In other words, we shall require nearly as much extra plant as 
though the tramways were being worked from a distinct station. 
The only эү ыа will be that the existing buildings (enlarged) 
and the existing lighting staff and management will be available. 
It is clear that this must be so when we remember that the tramway 
load will not conveniently shut down as darkness comes on, and that 
for a few hours each day, chiefly during the winter months, the 
whole of the lighting plant will be required for lighting purposes, 
and during this time the tramcars will have to be driven as well. 
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Кто. 1.— Load Curve with Tramway supplied by Separate Plant. 


The effect of this combination will therefore be to give an excellent 
day load (after 6 a. m.), but it will also increase the peak" by an 
equal amount. Fig. 1 endeavours to show this in a rough way. 
This is a great improvement on the load factor of the station, but 
cannot we go one better! If we utilise the existing machinery of 
the station for driving the cars, we must in the firat place supply 
à current suitable for tramway purposes, and in the second placo 
rovide power for running the cars during the time of the heavy 
ighting load. As mentioned earlier, if the ordinary station supply 
be not suitable for direct use, we may obtain anything we want 
by means of rotary transformers—i.e., by coupling à continuous 
current generator to a continuous current motor in the case of a 
direct current supply, and to an alternating current motor in the 
case of an alternating supply. The combined motor generator 
could be conveniently placed in a sub-station close to the tram- 
ways, and should be provided with a specially designed heavy fly- 
wheel, in order to minimise the effect of the starting of the cars 
upon the station machinery. The power required for driving the 
cars during the period of heavy lighting load may be obtained from 
accumulators. These should be of sutticient capacity to drive the 
cars for, say, five hours. The actual number of hours they would 
be required would vary with the time of year, but in the depth of 
winter it should not be more than this, while in the summer months 
it would be very small indeed. These accumulators would be 
charged directly from the station machinery, if suitable, or from 
e same motor generators which supply the cars in the day 
ime. 

А sample winter day's working would be somewhat аз follows, 
viz :—11 p.m. to 6 a.m. (seven hours). Car trattic stopped. Motor 
generators charging accumulators at full rate. Only small lighting 
load. 6 am. to 5 p.m. (11 hours). Cars running. Motor gene- 


rators supplying current for cara in parallel with accumulators, 
which would then be fully charged. Accumulators helping to 
furnish such sudden heavy demands as may be required, and also 
being partially charged when cars were only taking small current. 
Full steady load could thus be kept on motor generators and 
station machinery all day. Only small lighting load. 5 p.m. to 
10 p.m. (five hovrs). Cars running. Motor generators stopped or 
running light. Accumulators supplying entire current for сага. 
Heavy lighting load. (As explained above, the actual demand 
upon the accumulators would depend on the time of year and the 
requirements of the lighting load.) 10 p.m. to 11 p.m. (one hour). 
Cars running, but gradually ceasing. Lighting load going off. 
Motor generators helping to drive cars, and gradually increasing 
until full power could be put on for charging the accumulators. 

Fig. 2 shows the effect of this method of working, and it should 
be compared with Fig. 1. Not only is the load factor a splendid 
one, but the maximum output of the station is reduced to the 
maximum demand of either the lighting or the tramway load 
(whichever is the greater), and not to the sum of them. The 
actual shapes of the curves in Figs. 1 and 2, and the effect of the 
tramway load upon the system, will of course depend entirely upon 
local conditions, and will probably vary in every case. 

The use of accumulators in the manner described would have 
the great incidental advantage of rendering the car service inde- 
pendent of a temporary breakdown of the plant, either in the case 
of a motor generator or any part of the generating machinery. 
The fields of both motor and generator could be excited by current 
from the accumulators, and the latter could also be used, in 
alternating-current systems, to run the plant up to synchronous 
speed before switching on to the high-tension alternating mains. 
The accumulators would also help (in conjunction with the heavy 


flywheel on the motor generator) to lessen the effect of the starting 
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Fic. 2.—-Load Curve with Tramway supplied by Station Plant. 


of the cars upon the station machinery, so that the station load 
would only vary slowly, and that to a small extent, with a fair 
number of cars running. 

It may be asked, Where is the accumulator which will do all 
this" We all know that accumulators have been tried for trao- 
tion purposes, with disastrous results, but in such cases they have 
been carried on the cars, and have had to do the entire daily load. 
In the scheme suggested the accumulators are stationary, are sub- 
ject to no jolting or other mechanical strains, and are under skilled 
supervision at all times. Instead of being called upon to drive the 
cars the whole day through, they would only, at the outside, have 
to do about 25 per cent. of the total work, and that only for a few 
months in the year. On the average about 15 per cent. would be 
their share. The sudden rushes of current on starting the cars 
would be partly met by the heavy flywheels on the motor 
generators, во that the life of the accumulators should be fairly 
good. 

So far as prime cost is concerned, there is very little to choose 
between this arrangement and the former. The motor generators 
would cost about as much as their corresponding power in direct- 
acting steam plant, while the accumulators could be purchased for 
the money otherwise expended in spare steam plant, boilers, 
pumps, pipes, boiler seatinga, aud extended station buildings. But 
in the annual running expenses there would be some economy, 
particularly with respect to the boilers. If a distinct plant were 
used for the trams, steam would have to be kept up all day in 
sufficient boilers for the full tramway and lighting loads, as all the 
power would be required when darkness came on. This would 
mean both a larger chimney and also more stokers, while the fuel 
and water consumption would be increased. The motor generators 
being simply rotary machines, there would not be the same wear 
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and tear as on the separate steam-engine plant, while a 10 per 
cent. to 15 per cent. charge should maintain the accumulators, 

rticularly as makers will now enter into maintenance rates for 
fighting cells at only 4 per cent. per annum. 

The question of a good day-load, and consequently cheapened 
production, is of such vital importance to our industry, that it will 
repay every attention which can be given to it. That a combined 
station is the right thing there can be no doubt. As to which 
system the combination should be carried out upon, there may be 
differences of opinion, and it is to bring out those differences of 
opinion that this Paper is laid before you. 


DISCUSSION, 


Mr. ALBERT GAY (Islington) thought there would be some difficulty 
in combining lighting and traction plants in London, but in the provinces 
it would be a very simple matter, because in the country the tramways 
very seldom run through more than one parish, whereas in London they 
often run through as many as half-a-dozen ; and when these trams were 
under the control of the London County Council he saw very great 
difficulty in the electric lighting station of a particular parish undertaking 
the supply of electricity. They were looking forward to the time when 
electricity would be a much more keen competitor of gas than it was just 
at present ; but even now, he thought, the gas companies were feeling the 
effects of electrical supply much more than they cared to admit. It 
seemed to him that the object of the Paper was to show how to cheapen 
electricity, and there appeared to be only one means of doing this, and 
that was the combined system suggested, because if they were going to 
put in special plant for the supply of electricity for the trams, he did 
not see how they were going to cheapen electricity for lighting purposes. 
There seemed only one feasible plan to him, and that was the combination 
of the two. It had been suggested that the use of motor transformers 
and heavy flywheels would very largely overcome the shocks to the 
machinery experienced when starting the cars. He did not think this 
would overcome the difficulty, because on a system running 50 or 60 
trams there would be a dozen or more cars starting at the same time. 
He hoped something would be done to make the thing possible, if only for 
the eake of the provinces ; but so far as London was concerned, it would have 
to take a back seat. 

Mr. S. 7. FERRANTI agreed with Mr. Gay as to the difficulty in 
supplying current to trams from lighting stations. In the provinces 
it was quite a different matter, because there only electrical difficulties 
stood in the way. Taking a continuous-current station with a supply at, 
eay, 400 or 440 volts, like Manchester, he thought experience went to show 
that it would net he possible to work a tramway system from such a 
station—at any rate, without special plant. He thought such a system 
would be sure to make the lights pulsate sv much that it would be con- 
sjdered altogether inadmissible by the customers taking the lighte. The 
only way, he thought, would be to use motor transformers with very heavy 
flywheele, and run the motors at a very great speed, so that a great storage 
of energy could be obtained. 1 

Мг. С. Н. WORDINGHAM (Manchester) said that as Mr. Ferranti had 
referred to Manchester, he was glad to avail himself of the opportunity of 
saying something. He saw serious difficulties in connecting the tramways 
to the lighting mains, but did not think it necessary to put in the motor 
generators of tbe type that Mr. Ferranti spoke of. Another difficulty had 
been pointed out to him, and that was that running as they did with an 
earthed middle conductor, it would not be possible to use the rails as a 
return, because they had two poles earthed,the middle and the outer pole, 
and that in itself was sufficient to prevent them using the lighting mains 
for traction. E 

Mr. E. MANVILLE felt à considerable personal interest in the matter, 
because two local authorities with which he was concerned had arranged to 
give very large amounts of power at a very low charge. One was the 
Shoreditch Vestry, which had signed a contract for the supply of electricity 
at 14d. per unit to an underground railway for lighting its stations, to the 
extent of about half a million units per annum. That supply was purely 
a day load, the railway company providing accumulators for continuing 
the supply during thé time of heavy load. The other was the Corporation 

Swansea, where they had made a contract to supply a minimum of 
400,000 units per annum to a maximum of 750,000 units per annum, at a 
price varying from 2d. to 134. per unit, according to the quantity used, 
and they have proposed to continue the supply during all the hours the 
tramway company required it. They did not expect any difficulties as 
regards interference with the supply of electricity for lighting purposes, 
since the two systems, so far as mains were concerned, would be entirely 
independent. Referring to Hamburg, that city had the most advauced 
electric traction system he knew of. They had at present 550 motor cara 
running. The trams were supplied by the lighting company at ld. per 
unit for six million units per annum. That 1d. per unit included 0°71 for 
cost of production, the balance being interest and sinking fund, 

Mr. W. ARNOT (Glasgow) did not see why the Vestries should not 
supply the current to the tramways passing through their districte. 
Mr. Manville had referred to Hamburg, but had confined himself to the 
commercial side of the question. He had had the privilege of being there 
himself a little while ago, and in the new station which was now open 
they ran off direct the generators and had no motor-generators at all. 
They had large marine type triple-expansion engines coupled direct to 600- 
volt generators for the traction work, and to inachines of a smaller voltage 
for the lighting, and they could couple all these machines together for 
running the cars if necessary. They had separate feeders for tramways 
and separate feeders for lighting. He did not think it possible to run 
trams from the electric lighting circuits and wires. He failed to see why 
the same plant should not do for both purposes, not at the same time, but 
the eame plant would do in both cases if necessary. 


Mr. P. DAWSON said he could not see why both electric lighting and 
tramways should not be run from the same central station, but he thought 
the distribution should be separate. This was the opinion that was held 
by all the central.station engineers who distributed current for lighting 
and traction purposes. Не had visited all the important towns in the 
United States and Europe. In Rome they hada battery of accumulators, 
the only object of which was to run the trams during a few hours in the 
evening. 

Alderman HIGGINBOTTOM (Manchester) said he had been looking 
forward to the time when they would have electric traction in conjunction 
with their electric light in Manchester. He agreed with the speakers who 
said that they should have separate mains, but use the same plant. One 
thing was certain, and that was they had made up their minds that 
electricity should be the motive power in the future to work the trams 
in Manchester. 

Mr. W. M. MORDEY did not agree with the authors that the two systems 
could be worked together, but he did with some of the previous 
speakers that a large part of the plant could be put to work on the double 
system, though not, perhaps, simultaneously. He thought that accumu- 
lators would be of considerable use in this connection. He believed in 
accumulators, but he liked to have as little to do with them as possible. 
If they only recognised the fact that accumulators were not very good 
things, and took them for what they were worth, they would make a right 
use of them. - 

Alderman ELLIS said at Portsmouth they were negotiating with the 
tramway company with the idea of purchasing the interest and rights and 
leasing them back again at a rental, the Corporation providing the current 
at something like 14d. per unit. 

Mr. H. D. WILKINSON agreed with Messrs. Dawson, Mordey and 
Arnot that the distributing portion of the system should be kept distinctly 
separate. He thought it had been overlooked that the use of motor gene- 
rators would perform very useful functions in answering the Board of Trade 
regulations. The authors’ suggestion of the use of motor transformers to 
overcome fluctuations was a most excellent one, but he thought it was yet 
a question whether the fluctuations would not be carried through a motor 
transformer and back again to the engine. The authors suggested the 
use of accumulators for preventing the fluctuations affecting the lighting, 
and he also thought this a very good suggestion. 

Councillor PEARSON (Chairman of the Bristol Electric Lighting Com- 
mittee) said they had a very successful tramway in operation. He did not 
think it was wise, seeing that the Council had put soniething like £100,000 
into the speculation and was ready to put more into it, to allow a com- 
pany to manufacture in their midst an article that they were manufacturing, 
and he had suggested that the tramways should be compelled to take 
their current from the Corporation; but the Corporation refused to 
support his proposal. However, they had supported another proposal 
of his, that the whole question of electric traction should be referred to a 
Committee, which should be empowered to employ special assistance for 
advising them, and to report upon the whole subject of electric traction 
to the Council, and that no further schemes on the part of the tram- 
ways should be permitted until the Council had been advised by the 
Committee. He had been appointed Chairman of that Committee, 
and they had sought professional assistance from Mr. Preece. He 
thought it would be best for the Bristol people to keep their lighting 
load separate froin their traction load, especially as their lighting was 
done on the alternate-current and their traction on the direct-current 
system. Не had to look at the question from a ratepayers’ point of view, 
because if he did not he would not have the opportunity of taking any interest 
in electric traction for any length of time. The Tramway Company were 
supplying a public want, which he thought should be supplied by the 
Corporation, and he hoped their electrical engineera and advisers would 
enable them to do the job at a price which would compare favourably with 
that of the Tramway Company’s scheme. 

Mr. RUTHVEN MURRAY (Worcester) agreed that if they were going 
to combine electric traction with the central station the plants would 
have to be separate. At Worcester their largest motors were 50 Н.Р. 
Besides these they had on order and installed 12 motors of different sizes. 
Last year they supplied about 150,000 units to motors at about 1d. Had 
they had plenty of water in the river it might have paid the works' costs, 
but seeing that they had to work a great portion of that time with steam 
they lost a good bit of money. He believed that with alternate-current 
plant it would be easier to get good regulation if they had combined 
plants than if they had direct-current plant. At Worcester they always 
knew by telephone when the motors were going on ; if this was not so, it 
would be a very serious matter. With regard to the question of motor- 
generators, it appeared to him that if they had a heavy fly-wheel on the 
alternator, that ought to serve instead of a heavy fly-wheel on the motor- 
generator. It was said in America that the lighting part of à business was 
sacrificed to the traction. He thought we did things in a rather better 
fashion in this country. . 

Mr. J. H. RIDER, in reply, said there seemed to be a misunderstanding 
as to the exact subject of the Paper. A large number of speakers had 
said that they should keep their tramway load on distinct feeders. They 
had not suggested anywhere in the Paper that they should use the same 
cables. He thought the speakers generally had agreed with him that com- 
bined plant was possible; and while some speakers had thought the 
fluctuations would form a very great disadvantage, others who had had 
experience did not think so. They did not wish to get the credit for the 
suggestion of using a heavy fly-wheel for getting over the fluctuations. 
The suggestion was first made by Mr. Ferranti. He thought accumulators 
would have to be used if they were going to get all the advantages of 
the combined plant. If they had separate and distinct plants they would 
have to have extra boilers. If engineers would do him the honour of a 
visit to Plymouth at some future date, he hoped to be able to show them 
a combined plant. 
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A NATIONAL SUBMARINE-TELEGRAPH MEMORIAL. 


We are glad to see that ready response has been made to 
the suggestion put forward in these columns last week, that 
the time has come when we should commemorate in a fitting 
manner the most distinctively British achievement of the 
many momentous achievements of the memorable century 
now drawing to its close. | 

At the meeting of the shareholders of the Eastern 
Telegraph Company yesterday afternoon (the first gathering 
of shareholders since Sir JohN  PrNpER's death), Mr. 
Newton, Mr. Barnes and others warmly urged that there 
should be some permanent national commemoration of the 
inception of submarine telegraphy; and the Marquis of 
TwEEDDALE, himself for so many years intimately associated 
with submarine cable undertakings, naturally gave a hearty 
welcome to the idea. Owing, no doubt, in a large 
measure to the satisfactory position enjoyed by the Eastern 
Telegraph Company and the consequent pleasant monotony 
of its Directors’ reports, less than one per cent. of the 
shareholders attend these semi-annual gatherings in the 
City; but we feel assured that the project which was so 
successfully launched yesterday will meet with cordial and 
general approval, not only among the shareholders of the 
Eastern Telegraph Company, but among the shareholders of 
the numerous submarine cable concerns born of English 
pluck and English capital. 


—— 
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But it is not those who have provided the capital who have 
alone benefited by the vast network of cables which reats 
to-day on the bed of the ocean. A modern cynic is said to 
have remarked, when called upon to give suitable expression 
to his joy at the completion of the telegraphic communication 
between England and India, What is the use of people being able 
to speak to India when they have got nothing to say? A sharp 
sarcasm ; not without its uses as an antidote to undue elation 
in regard to the engineering feats of the nineteenth century. 
But, apart from the makers of epigrams, who will deny the 
fundamental nature of the changes wrought in our habits, in 
our daily lives, aye, and in our modes of thought, by the 
advent of submarine telegraphy? To say that there has been 
loss as well as gain is mprely to say that this great enterprise 
was carried out by human agencies, and has been made use of 
by human beings. Were it all loss and no gain, from the 
purely sociological point of view, submarine telegraphy would 
none the less be a famous victory of mind over matter, an 
exploit that will live in history, and a great event in the 
glorious annals of the Anglo-Saxon race. It is no fault of 
the submarine telegraph that the federation of the world 
seems no nearer to-day than it did fifty long years ago; 
humanity, not telegraphy, must bear the blame. ` 
But turning away from the great question as to whether or 
no we are the happier for submarine telegraphy—a question 
which haa a fascination for many minds mainly because it is 
practically insoluble and so largely a matter of definition the 
bottom fact remains that we have taken the telegraph for 
better or for worse. The social fabric, as we know it to-day, 
could not continue without a full and a frequent use of those 
insignificant-looking lines that connect continent with conti- 
nent and capital with capital." What the modern newspaper 
would be without its daily tale of telegrams from all parts of 
the globe it is difficult to imagine. Contrast the meagre and 
belated accounts of the great battles and events of the first 
half of the century, to be found in contemporary broadsheets, 
with the columns of the leading daily papers immediately 
after the ill-fated raid of Dr. LEANDER STARR JAMESON. Again, 
the colossal financial transactions of our great mercantile 
houses could not by. any possibility be carried on without 
the aid of submarine cables; and the vast army of ship- 
owners, merchants, and brokers, and indeed the entire 
industrial community, whose business necessitates swift and 
sure communication with the commercial centres of the 
world, are indebted in an immeasurable degree to the sub- 
marine cable for the success of their schemes. 
not too much to expect that these and others will freely 
aid a National Memorial of an achievement which so vitally 
concerns them. 

Submarine telegraphy, it must never be forgotten, has done 
much to make possible Imperial Federation ; indeed, without 
our present means of instant intercourse with the confines of 
the Empire this grand conception would to-day still be in the 
„region of smooth and idle dreams.“ 
consequence of the submarine telegraph is that England, 
though it still remains “a precious stone set in the silver 
sea, has altogether ceased to be insular in regard to com- 
munication with the rest of the world. And again, powerful 
as is our navy, it is no exaggeration to say that its power, 
offensive and defensive, is increased tenfold by the fact that 
no fleet, no squadron, no vessel, is for long out of touch with 
the brain of the Empire. There are three things vital to our 
greatness—if not to our existence—as a nation. These are 
our credit, the envy of the civilised community ; our foreign 
trade, which makes this little island the centre of a world- 
wide commerce ; and our control of food stuffs, a control daily 


Surely it is | 


And yet another great ! 


becoming of more and more importance to us. We do not 
suggest that our supremacy in these respects is solely due to 
our telegraphic connections, but beyond question the fact that 
London is the centre of the international telegraph system 
gives England a precious advantage in the industrial struggle, 
and this, in conjunction with our shipping, enables us to 
direct to our ports the surplus harvests of the East and West. 

These, inadequately expressed, are a few of the reasons 
why, in our judgment, the passing away of the little band of 
leaders most closely associated in the public mind with this 
great enterprise, should be seized upon to commemorate the 
electrical union of the Anglo-Saxon race, which has spread its 
beneficent sway over America and Australasia, Asia and the 
dark continent of Africa. 


REVIEWS. 


Submarine Cable Laying and Repairing. Ву Н. D. WILKINSON, 
M. IE. E. (London: The Electrician" Printing and Publishing 
Company.) 

With the knowledge that English engineers and electricians 
are responsible for the laying and maintenance of nine-tenths 
of the world’s cables, it is certainly surprising that hitherto 
no English treatise dealing technically with the subject has 
appeared until the publication of Mr. Wilkinson’s book. Sub- 
marine cable work cannot be said to be an uninteresting 
branch of engineering, nor can it be accepted that no advances 
have been made in it, as numerous improvements in the con- 
struction, testing, laying and repairing of cables have been 
introduced of late years. 

Cable making and laying is by some even now regarded as 
something akin to a secret process; and those who have 
learnt their business at the cost of years of experience appa- 
rently hesitate to give to the beginner and the world generally 
the benefits and results of their study and work. We all 


recognise in the fullest way the beauty and value of practical 


experience; but if the young engineerin training for this work 
can learn his business in five years instead of in ten, an 
important advantage is secured both by him and the profession 
generally. With the book under review at his disposal and 
the facts digested, the student has a better chance of doing 
this than those who have previously entered the telegraph 
service and who now rather jealously guard whatever special 
information they have acquired. | | 

We have read Submarine Cable Laying and Repairing ” 
with interest and pleasure; and, with so much to be said in 
its praise, it seems ungracious to draw attention to state- 
ments, some of which, though obvious slips, should not 
remain uncorrected. Mr. Wilkinson has curiously inverted 
the natural order of events by placing the chapters in the 
following order:—Chapter I.—The Cable Ship On Repairs. 
Chapter II.—Types of Cable Ships. Chapter III.—The 
Localisation of Faults. Chapter IV.—The Laying. of Sub- 
marine Cables. | 

On the first page of Chapter I. we are immediately sent to 
sea to make a repair, and, as the necessary operations are 
undertaken, instructive and explanatory comments are given 
of the gear employed and the routine generally followed in 
the conduct of the work. The various grapnels in use, each 
designed for some special purpose, are well illustrated, and 
their respective merits and points explained. Perhaps that 
which is least familiar and of most interest is the cutting and 
holding grapnel designed by Mr. Е. R. Lucas; the principle 
and management of this grapnel is fully dealt with. The 
dynamometer, grappling ropes, grappling, buoys and buoy 
ropes, stoppers, jointing and splicing of cables, picking up gears, 
the buoying of bights, and, finally, the slipping of final splices, 
are not only exhaustively described in the letterpress, but they 
are also illustrated by well-chosen plates. Amongst such 
a mass of sound information, we think that the suggestion 
on page 80 that grappling can be and is done at the rate 
of two or three knots an hour is misleading; the ship by going 
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over the ground at this speed undoubtedly increases the 
difficulties of an ever difficult operation. Perhaps, however, 
we are to assume that Mr. Wilkinson here refers to the 
possibilities when grappling in very shallow water and with a 
new cable to recover. On page 48 the following paragraph is 
found :—'* Seven leading types of cable, as manufactured by 
the Telegraph Construction Company are represented in 
Fig. 27 to actual size.“ Presumably, through an oversight, all 
these cables, with the exception of Type D', are shown as if 
they were of the alternate hemp and wire type, which is 
certainly not the case. May it be suggested that these types 
incorrectly shown should in a future edition be altered, or a 
footnote explaining the matter appended? On the same page 
and later in the book the impression is conveyed that all 
modern cables are brass taped;’’ we feel sure that this remark 
is only intended to apply to the types laid in shallow water, 
the core of deep-sea cables is still unprotected from the teredo, 
as this pest does not affect depths exceeding 800 or 400 
fathoms. | | 

Chapter II. tells the history of the progress made in the 
design of cable ships and their equipment. The particulars of 
the earliest form of picking up gear, Fig. 85, and the modern 
machinery placed on the s.s. John Pender,” Figs. 99 and 
100, indicate the development that has taken place in this 
direction. It may be accepted that the ease and rapidity with 
which repairing work is now successfully accomplished, is not 
only due to the fact that more is known about the conduct of 
the work, but that it is in no small degree due to the facilities 
which mechanical engineers have placed at the disposal of 
those in charge of these operations. 
In addition, Mr. Wilkinson discusses and remarks upon the 
general arrangements of the earlier and of the modern cable- 
laying and repairing ships. In respect to these a quantity of 
useful data is put before his readers. An appendix to this 
chapter describes the improved gear lately fitted on board the 
new Japanese cable ship ** Okinawa Maru." | 

The author has done good work in Chapter III. In it we 
find clear and concise statements as to the relative value of 
the different methods of testing now employed for The 
Localisation of Faults,” and as to the tests which may be 
most depended upon, and the recent developments by which 
accuracy iu locating both high and low resistance faults is 
attained. Mance’s test, Kennelly's break test with appendix, 
earth overlaps, loop tests, and the tests used whilst laying 
cables, are thoroughly investigated and explained. | 

The examples and diagrams of the necessary connections 
all help to give a clear understanding of the respective tests 
and of the most adyantageous manner of conducting them 
successfully. Under the heading of ‘ Shipboard Galvano- 
meters," after a description of Lord Kelvin's marine galvano- 
meter, we noto that here and on page 387, a detailed 
description is given of the instrument designed by Mr. H. W. 
Sullivan for use at sea. Mr. Wilkinson's tests of this instru- 
ment show it to possess a high figure of merit for galvano- 
meters of its class; and he remarks that its deadbeatness and 
wide range of adjustment render it useful for board ship work : 
it may be added that those who have had personal experience of 
its performance at sea speak of the instrument as a decided 
success. An improvement in the ordinary marine galvano- 
meter devised by Messrs. Weatheral and Clark, is also 
described ; without impairing the sensitiveness of the instru- 
ment, they have, by a damping device, secured both dead- 
beatness and facility in balancing. o 

Several pages are usefully devoted to a description of the 
method of determining the capacity of laid cables by the “ Gott 
Test." The merits of this test and the mode of applying to 1t 
the necessary correction are clearly stated. But, speaking of 
the ordinary charge and discharge test, Mr. Wilkinson says on 
page 210, The apparent capacity of these sections 15 found to 
be greater than the sum of the capacities of the core lengths. 
This is an unusual result, as, when capacity tests are made on 
lengths of, say, 250 or 300 knots by the charge or discharge 
methods, the apparent capacity is almost invariably (css not 
greater. Capacity tests by the throw“ method on laid sections 
of cable approaching 1,000 knots in length we all agree to be 
valueless; but this is not the case when dealing with coiled 


cables of similar length—the writer has by the ordinary 
“throw” obtained the practically correct value of the 
capacity of a coiled cable of 1,000 knots (both ends being 
joined to the galvanometer, as in Fig. 128). The work- 
ing speed, however, through this same length of cable and 
under the same conditions was only about one-fourth of its 
actual speed when laid out. In this context the equation 
given on page 211 is inapplicable. In а coiled, iron-sheathed 
cable the magnetic induction is important, and a factor 
representing it would obviously have to be introduced into 
the expression; but even where self-induction is negligible, 
as in a laid cable, the formula and table of Prof. Fleeming 
Jenkin’s book is intended only to apply to the current at the 
distant end when the latter is-to earth. Mr. Heaviside says in 
his Electrical Papers," Vol. I., page 51, “ Broadly speaking 
it takes about four times as long for the potential to nearly 
attain its maximum when the end is insulated, as it takes for 
the current to nearly attain its maximum when the end is to 
earth.” 

Finally, Chapter IV. records a considerable amount of 
technical information respecting the design, manufacture, and 
laying of submarine cables. The laws regulating the design 
of the core are clearly expressed; but in ordinary cases the 
probable insulation resistance of the cable when laid and 
affected by temperature and pressure does not influence the 
selection of the weights to be given to the conductor or insu- 
lator. The ruling factors are the speed of working required, 
and the most economical means of attaining this speed with 
provision for the mechanical safety of the core. We confess, 
moreover, that we do not follow Mr. Wilkinson in the rules 
he gives for determining the lay of the sheathing wires 
(p. 291) for the armour of a cable. The constant of 4lins. 
multiplied by the circumference of cable equals length of 
lay" does not coincide with practice, except in regard to 
deep-sea types; the lay of the sheathing wires in the heaviest 
types of cable manufactured rarely exceeds 18in., whereas an 
application of the rule results in a lay of 80in. for shore ends. 
The description of the machinery and processes incidental to 
cable manufacture, shipment and laying should be read by all 
beginners, especially those sections of the book treating of the 
landing of shore ends and the surveying of the route, in which 
the improved sounding gears with detachable sinkers, deep-sea 
thermometers, and all the apparatus employed, are carefully 
described. 

It is difficult for a writer to select his material so that every 
reader may be satisfied, and find exactly all the information 
he requires; but we should have liked to have found expres- 
sion of opinion by Mr. Wilkinson as to the best type of 
deep-sea cable for repair work, and also as to the outer 
serving with which such cable should be protected. 

Those now interested or likely to be interested in the work 
of cable laying and repairing will not only find this volume 
of much practical use, but we think that they will hold them- 


selves indebted to Mr. Wilkinson for placing upon record in_ 


the way he has done such a large amount of valuable data. 
The illustrations in each chapter are numerous, and Mr. 
Wilkinson is to be congratulated upon their selection. 


ARTHUR DEARLOVE. 


THE LOCALISATION OF FAULTS IN ELECTRIC. 
LIGHT MAINS.* 
BY F. C. RAPHAEL. 
(Continued from page 815.) 


Method 2 (Varleys Method). -The connections for this 
method are shown in Figs. 19 and 20, Figs. 195 and 205 repre- 
senting a Post Office pattern bridge. The method is very 
convenient when а resistunce-coil bridge is used, but it 
cannot be employed with a stretched wire bridge. 

The connections are first made as in Figs. 194 or 19s. 
These are the same connections as for a copper-resistance 


From a forthcoming work to be published by Zhe Electrician Printing 
and Publishing Company. All rights are reserved. 
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test, with the exception that the + pole of the battery is 
connected to earth instead of to M. The values of the 
„proportional coils” b = 1,000 and «=10 are those usually 
the best for the cases which occur in practice. The battery 
key, which is now T, is depressed before the galvanometer 
key S. On breaking contact, the key S should be allowed to 
rise before the key T. 

d is adjusted until balance is obtained, and the readings 
a, 6 and d are noted. 


C Cable Loop- 


Tjj 


Earth. 
Fic. 194. 


Then the + pole of the battery is disconnected from earth 
and connected instead to M; the connections then being 
Figs. 204 and 20s—in fact, connections for a copper resistance 
test. The copper resistance of the loop is then measured in 
the usual manner, and its value L is noted. 

The distance of the fault from M is then calculated from 
the formula 

1066 L-ad) 
L (COT) 
being the length of tlie loop. 

The ends of the cable-loop should then be rev 1 the 
+ pole of the battery again disconnected from М and earthed, 
and the bridge again balanced. From the new readings and 
from the copper resistance already measured, the distance of 


os ew, ue A92) 


Earth. 


Fic, 195. ! 
ihe fault from the other end of the loop is caleulated. If the 
positions indicated only differ slightly, their mean may be 
taken as correct. If there is a big difference between them, 
the connections and contacts must be examined, and the tests 
repeated. 

It has been assumed that the leads have been included in 
calculating the equivalent length of the loop. They can be 
allowed for in the test if preferred ; this is especially convenient 
when the loop is of one size of cable throughout, and also when 
the leads have a different temperature to the cable. 

After measuring the resistance L of the loop and leads 
together the leads are disconnected, and the resistance of 
each is measured separately. We will call m the resistance 
of the lead connected to the end M, and c the resistance of 
the lead connected to C. 


Then L’ =L -m ~c is calculated, and the formula for the 

distance of the fault from the M end of the cable is 
= | ) 
ыы {зыш е S T. e 
Li b+a 

l being now the length of the loop from cable end to cable 

end, without leads. 

Tivample.—One of two 7/18 S. W. G. cables, laid side by side, 
developed a'fault, the insulation of the other remaining 
perfect. The cables at the far end were connected to 7/20 
S.W.G. cables, the connection being in a junction box and not 
conveniently accessible. At the station end the 7/18 cables 
ran straight to the switchboard. The instruments available 
were a Post Office pattern portable Wheatstone’s bridge and a 


(28) 


Fia, 204. 


reflecting galvanometer. The cable was not required for a few 
hours, and was therefore disconnected from the rest of the 
circuit. 

The length of each 7/18 cable was 1,358 yards. 

The length of each 1 20 cable was 5 yards. ; 

The length of 7/18 cable which would have the same resis- 
tance as the 10 yards of 7/20 cable, would be 

10 x 0:00180 
0:001018 

0:00180 and 0-001018 being the sectional areas of 18 and 20 
S.W.G. wire respectively. 

The length of the loop was therefore taken as 2,716 + 18 
= 2,734 yards. 

‘The ends of the 7/20 cable were short-circuited, and the 
station ends of the 7/18 cable were connected up to the bridge 


= 18 yards nearly. 


Fic. 20». 


as on the diagram Fig. 19s. The wires used to connect the 


cable ends to the instrument were two pieces of 14 gauge 


house-wire of equal lengths. 
Test.—1. Connections as Fig. 195. 
cable 2 connected to C. 
b = 1,000 
Balance obtained for d, = 467°4. 
2. Connections as Fig. 20s. Copper resistance of whole 
loop (including connecting wires), 5:868 = L. 
9. Copper resistance of the two leads connected in series, 
0:042. 
4. Reconnected as Fig. 195, but with ends of cable reversed 
—vi«., cable 2 connected to M, cable 1 connected to С. 
b = 1,000 a=10. 


ИЯ obtsned for d, = 64:4. 


Cable 1 connected to M; 


a = 10. 
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[Nore.—The ordinary Post Office pattern bridge only reads 
to ohms. The last figure in each case was obtained by“ com- 
parative deflections." For instance, in the last test, when 
65 ohms was unplugged, the galvanometer spot deflected 
12 divisions to less, and when 64 ohms was unplugged it 
deflected 7 divisions to ‘‘more.’’ The fraction to add to 64 


was therefore V. а 04 nearly.] 


7712 19 . 
Working these results out :— 
L'zL minus the resistance of the two leads—i.c., 5:368 
— 0:042 = 5:820. 
= bL-ad, 5,868 – 4,674 694 


сс сана == — = 0:687 

b+a 1,010 1,010 
subtracting the resistance of one lead, 0:021 
we get 0:666 


To obtain the distance of the fault from the station we 
2 (L being the length of 


-— 


ө l. . 
1 ines 79 0 9 b 
must multiply by ү” e. by 5:896 
the loop). 


Hence, the distance of the fault from the end of cable 1 is 
2,734 „0.666 - 42 yards 


5:826 
bL-ad, 65,68 - 644 4,724 . 
bra 1.010 1,010 dL 
Subtracting the resistance of one lead, 0:021 
we get 4:656 
Therefore the distance of the fault from the station end of 
cable 2 is Dp х 4:656 = E x 4:656 = 2,390 yards. 
The distance from the end 1, calculated from this latter 
test, is the length of the loop minus 2,390 yards, i.e., 2,784 - 
2,390 = 344 yards. 


E 


Oable Loop. 


BOF 


Earth. 
Fic, 21a. 


The cable was therefore examined at 848 yards from the 
station, this being the mean between 844 and 342. 

There are two important bugbears to be dealt with, in con- 
sidering the application of the two preceding methods—(1) 
* False zero and (2) contact resistances. 

In telegraph work most localisation tests are taken to 
false zero." That is to say, the galvanometer key—not the 
battery key—of the bridge is first depressed ; a certain deflec- 
tion occurs, chiefly due to earth currents, and the bridge is 
considered balanced if this deflection is again obtained when 
both galvanometer and battery keys are down. Nowin a loop 
of electric light cable there are no earth currents ; but there is 
usually an uncalled-for electromotive force due to a small 
primary battery being automatically set up at the fault. The 
electrodes are copper, and either lead, iron or the zinc of the 
galvanised iron wires, if the cable is so armoured; the 
electrolyte is dampness—in fact dirty water. On examining 
the various diagrams (Figs. 18 to 20) it will be scen that this 
electromotive force is actually in the battery circuit and not 
in either of the four arms of the bridge. It is simply between 
the point F and earth. Not only, therefore, is it unnecessary 
to balance the bridge to false zero, but absolutely wrong. Any 
deflection obtained on depressing the galvanometer key alone 
is usually due to leakage to earth from the instruments 
themselves. This leakage is removed by dusting the instru- 


ments, and then applying a little benzine or benzoline to the 
insulating parts with a soft brush or piece of rag. If a leakage 
current can still be observed in the galvanometer it is due to 
leakage across the battery key, and being in the battery arm of 
the bridge it will disappear when the bridge is balanced ; 
therefore it is of no importance. 

If the battery leads pass too near to the galvanometer 
there may be a deflection on depressing the battery key before 


Cable Loop. 


= Fault. 


This is due to the inductive 


T PEartn. 


Fid. 21». 


the galvanometer key is down. 
effect of the current in the battery circuit. The effect is 
removed by leading the battery wires further from tle instru- 
ment, or, if this is impracticable, one can balance to this 
false zero, depressing the battery key first as usual. 

The connections shown in Figs. 21a and 21» are often 
recommended. They are just Figs. 18a and 19a with the 
positions of the battery and galvanometer interchanged. This 
arrangement is sometimes excellent for telegraph work; but 


с? 


To Galvanometer 
or Galvanometer Key. 


Fic. 22. 


for electric light circuits it is not. On depressing the galvano- 
meter key a current is sent through the galvanometer by the 
electromotive force in the fault, so that it is necessary to 
balance to a continually-changing false zero. 

These remarks as to false zero only hold when the loop is 
disconnected from the charged portion of the network. The 
conditions for localising faults during working are different, 
and they will be discussed later. 


r4-------— 
WA эш ы 


Fid. 25. 


Contact resistances must be made as small as possible, and 
care must be taken to have them in the right place. Most of 
the errors, in localising faults by loop methods, are due to the 
resistance of the connections being disproportionately high. 
All cable ends must be sweated; or else the end must be 
untwisted, each individual strand well scraped, and the end 
twisted up again. When it is possible to connect the cable 
directly to the bridge it should always be done. Suppose the 
connection is so made, one end of the cable loop being con- 
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nected to the terminal C of the stretched-wire or resistance 
coils. Usually the resistance of the cable arm is smaller than 
the resistance of the adjacent arm. If so, the galvanometer 
must be connected as in Fig. 22, so that the contact resistance 
is not added to the cable arm of the bridge. In such a case, 
when a Post Office pattern bridge is used for Murray's method, 
it is well not to use the key on the instrument, but to have an 
independant galvanometer circuit. For instance, Fig. 18B 
would be altered to Fig. 28. On the other hand, when the 
loop is a long one, and of a small-sized cable or wire, and a 
stretched-wire bridge is employed, the stretched wire may have 
a lower resistance than the cable loop. In this case the 
galvanometer must be connected direct to the terminal of 
the stretched wire, so that the contact resistance is in the 
cable arm. 

When leads are used between the cable loops and the bridge 
the contacts between the leads and the cable ends must be as 
good as it is possible to make them. A soldered contact is an 
excellent one. 

(To be continued.) 


EnRATA.—On page | 314, column 2, near the top, for 
read M 
L- m- em L-m-c 


6 from top, for Fig. 175. read Fig. 18n. 


Also, on page 315, column 2, line 
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ON HYPERPHOSPHORESCENCE.* 


BY SILVANUS P. THOMPSON, D. S. C., F.R.S. 


The recent researches of H. Becquerel t on the emission by com- 
pounds of uranium and by metallic uranium of invisible radiations 
which very closely resemble those discovered by Wiedemann ft and 
by Röntgen, S and which yet unquestionably consist of transverse 
vibrations, are of so great importance that any experimenta upon 
the same line, however incomplete, are of interest to physicists. 

In January last the writer and his assistant, Mr. Miles Walker, 
were repeating Róntgen's now familiar experiments on the produc- 
tion of photographic shadows by the emanations from Crookes's 
tubes, and were casting about for means to shorten the long 
erposures then necessary, when the idea occurred to them which 
has independently suggested itself to many other experimenters— 
namely, that of employing fluorescent substances in contact with 
the photographic film to hasten the photographic action by the 
emission of rays of a visible sort when stimulated by the X-rays. 
Accordingly, having prepared sheets of paper or of aluminium 
covered with fluorescent material, they tried the effect of inserting 
them in some cases below the glass plate, in other cases above the 
glass plate with the fluorescent surface next the film, and in yet 
other cases above the plate, but with the fluorescent surface outside. 
The materials so tried were sulphide of calcium, finely-powdered 
fluor-spar, sulphide of zinc (natural blende), sulphide of zinc (arti- 


ficial), fluoride of uranium and ammonium, and sundry platino- 


cyanides. 

When shects of paper or aluminium covered with these were 
placed face down upon the sensitive film, so that the X-rays were 
compelled to pass first through them, some results were obtained 
tending to show that the method might have some advantages ; but 
the resulting negatives: were always patchy and irregular. The 
most striking effect, however, was quite unexpected. Care had 
been taken to keep these propane sheets of fluorescent material in 
the dark for a sufficiently long time for all visible . phosphorescence 
or persistent fluorescence to disappear. This, in the case of the 
sulphide cf calcium, required many hours. The powdered fluor 
was also heated beforehand. Nevertheless, though no visible phos- 
phorescence was present, the sensitive films were fogged by rays 
emitted from these materials. Fluor-sparand the platino-cyanides 
did not produce any noticeable fogging, however. Even after being 
kept six weeks in darkness the sulphide of calcium is very active 
in the emission of rays that will affect a photographic plate. 

While these experiments were in progress other experiments were 
begun, to ascertain if from any other sources, such as sunlight or 
the light of the arc lamp, any rays could be obtained having, like 
the X-rays, the power of penetrating opaque bodies. From the 
arc lamp, with an exposure of about two hours, shadows of pieces 
of metal were obtained on a photographic plate through a piece of 
pine-wood several millimetres thick ; but aluminium was found to be 
totally opaque to everything radiated from the arc and to sunlight. 


* From the Philosophical Magazine, 
+ Comptes Rendus, CXXII., рр. 559, 790, &c. 
[3 Zeitschrift fiir Elcktrochemie, II.; p. 159 (August, 1895). 
$ Sitzungsberichte der Würzburger Physik-medie Gesellschaft, 1895. 


While the ү on fogging were still in hand there was 
published the observation of M. Henry on the effect of sulphide of 
zinc in apparently augmenting the transparency of aluminium to 
X-rays—an observation which had an obvious bearing on that 
which was under investigation. A number of small portions of' 
the fluorescent substances with which we were experimenting were 
then placed upon the front of a sheet of aluminium about 0°5mm. 
thick, behind which was a gelatino-bromide plate (a Cadett's 
„lightning plate); and these were left for several days upon 
the sill of a window facing south to receive so much sunlight 
(several hours, as it happened) as penetrates in February into а 
back street in the heart of London. On developing the plate it 
was found that behind those spots where portions of uranium 
nitrate and uranium ammonium fluoride had been placed, photo- 
graphic action had taken place through the aluminium sheet. No 
very distinct effect had been produced by the other substances. 
On communicating these observations to Sir G. G. Stokes he drew 
the writer’s attention to the similar observations of M. Becquerel 
with respect to uranium salts, observations which have since been 
so remarkably extended. While agreeing with the Röntgen rays 
in the property of penetrating aluminium, zinc, and other opaque 
materials, and in exercising photographic actions, the Becquerel 
rays differ in the circumstance that they cau be refracted and 

larised. Whatever the Róntgen rays.may eventually prove to 

e, the Becquerel rays consist of transverse waves of an exceedingly 

high ultra-violet order. 

The circumstance that.the strongest fluorescent effects are found 
in the compounds of two metals having such heavy atomic weights 
as platinum and uranium, when correlated with the other circum- 
stance that the absorbing power towards X-rays is greatest in 
elements of the greatest atomic weights, naturally suggests a new 
application of the law of reciprocity between emission and absorp- 
tion. If that law can hold good in the phenomena of the Róntgen 
rays, or of the closely-related Becquerel rays, one would argue that 
the best substances to employ as emitters of such radiations would 
be those substances which absorb them most freely. Now the 
property of emitting Rontgen rays has been observed in many 
substances, but always under the stimulation of the cathodic dis- 
charge. In Röntgen's original research glass was the radiator. 
Porter and Jackson independently found platinum foil to be 
superior. Roiti has found porcelain and mica also to serve. The 
writer has observed Róntgen rays to be emitted from the following 
substances exposed to cathode discharges :—calc-spar, apatite, 
rubies, sapphires, diamonds, uranium glass, scheelite, tourmaline, 
a phosphorescent enamel containing 60 per cent. of sulphide of 
calcium, sulphide of zinc (hexagonal blende), zinc, aluminium, 
copper, iron, magnesium and platinum. Of the metals in the 
above list, iron and platinum appeared to work better than copper, 
aluminium, or magnesium. The low melting-points of the last two 
render them unsuitable. Metallic uranium would have been tried 
had it been possible* to obtain a specimen; but all inquiries in 
London proved fruitless. Of the other substances named, the 
phosphorescent materials seemed to have some advantages over 
ordinary glass, but they are not so convenient to manage as the 
metals. Apatite was tried because, consisting as it does chiefly of 
phosphate of lime, it was thought that the X-ray emitted from its 
surface could be more certainly absorbed by bone than are the 
X-rays emitted from denser materials, such as platinum. | 
At an early stage of these investigations the use of а fluorescent 
screen revealed the fact that the relative transparency of flesh and 
bone differed with different materials used as emitters, and depended 
also upon the degree of exhaustion. The necessary inference that 
the X-rays are not all of one kind, but are heterogeneous, was 
announced by the writer about the same timet that the same con- 
clusion was drawn by MM. Benoitt and Hurmuzescu from other 
causes. To the rays emitted from apatite, bone was indeed found to 
be more opaque than to those emitted from platinum. But apatite, 
when subjected to the cathode discharge, continues to give out 
gases which after a very few seconds spoil the vacuum ; and the 
tube containing apatite as an anti-cathode could not, consequently, 
be used except attached to the pump. Glass was found to be more 
transparent to X-rays emitted from platinum than to X-rays emitted 
in the same tube from glass. E 

The extraordinsry property exhibited by the uranium compounds 
of emitting a persistent invisible radiation that will pass through 
aluminium and produce photographic action would Suggest that 
these rays are identical with Rontgen’s, were it not that Becquerel's 
success in reflecting, refracting, and polarising them proves that 
they are moro akin to ultra-violet light. The latter does not 
indeed penetrate aluminium, but it has long been known that 
ultra-violet rays penetrate films of silver, which, though thin, are 
thick enough to reflect all visible kinds of light. It would seem 
to be proved, then, that Becquorel's rays differ from the known 


‚ * [While these lines have been going through the press, a specimen of 
metallic uranium has been given me by Mr. C. Vautin. It emits X.rays 
freely under the cathode discharge—-S. P. T.] 

t Comptes Rendus, CXXII., p. 807. t Ibid., CXXII., p. 779. 
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ultra-violet in degree rather than in kind, being rays of higher 
frequency and shorter wave-length. That their properties are 
intermediate between those of ultra-violet and of the Röntgen rays 
furnishes a strong presumption that the latter also differ only in 
degree, and are an extreme species of ultra-violet light. It should 
not be forgotten that so far back as 1857 M. Niépce de Saint Victor 
observed many cases in which an object, an engraving on paper or 
a figured piece of porcelain or ШЫ. immediately after exposure 
to sunlight, was found capable of giving a photographic impression 
to a sheet of paper prepared with chloride of silver, with which it 
was placed in contact. He even used, after exposure to light, 
cardboard imbibed with salts of uranium or with tartaric acid, and 
found such to be capable of emitting rays that were photographically 
active. There was no attempt made, however, to investigate the 
рыу of transmitting these invisible radiations through opaque 

өв. 

· The phenomenon of persistent emission of these invisible rays 
by the uranium compounds long after any electrical or luminous 
stimulus has ceased to be applied would seem, therefore, to bear 
the same relation to the transient emission of them in the Crookes 
tube as the peraistent emission of visible light by phosphorescent 
bodies does to the transient emission of light by fluorescent bodies. 
Hence the writer ventures to give to the new phenomenon thus 
independently observed by M. Becquerel and by himself the name 
of hyperphosphorescence. А hyper-phosphorescent body is one 
which, after due stimulus, exhibits a persistent emission of invisible 
rays not included in the hitherto recognised spectrum. 


—À 


THE DUODECIMAL SYSTEM.* 


When the opponent of the metric system has exhausted all his 
arguments in support of the plea that an intolerable inconvenience 
would attend a change from our present weights and measures, he 
usually shifts his ground and asserts that what we really need, if 
any alteration be made, is the duodecimal system. Undoubtedly 
he is right in preferririg 12 to 10 as a basis of numeration, but the 
suggestion comes very lamely from a person who has been magnify- 
ing the difficulties attending the introduction of new methods of 
measurement. The trouble that would be caused by the introduc- 
tion of the metric standard is & mere bagatelle compared with that 
which would follow the adoption of a different basis of arithmetical 
computation from that which has been in vogue since—and, indeed, 
before—the dawn of history. Some of our correspondents have 

tely sent us (see pages 451 and 550 of our last volume) multi- 
plication tables having 8 or 12 as their foundation, but we do 
not think that they realise how insufficient their attempts are 
to meet the requirements of the case. Dealing with the 
latter case, which is the one we are now considering, it is evidently 
insufficient to introduce two new numerals, L1 and 1 Z, and to retain 
all the old ones, since the value of these latter would be altered. 
From 1 to 9 they would suffer no change of significance, but 
immediately that limit was passed confusion would reign supreme. 
For instance, while 8 would have the same value as now, 18 would 
represent 20 of the present notation, that is, 12--8. Again, 28 
would represent 2 х 12+8=32, 38 would equal 3x 127844, and 
soon. Higher numbers would exhibit still greater divergence from 
the old meaning. The figure 118 would signify 1x 144 4-1 x 12 4-8 
=164, 1188 would be 1x1,728+1x 1444+8x12+8=1976. Still 
worse examples can be found. Such a quantity as OLIO L4 would 
mean 10x 1728 +11 x 144 +10 x 12 7 11. | 

. In a country that had no records the introduction of such a 
system would be quite easy. But we are the heirs of the ages, and 
have a vast patrimony of knowledge that would become depreciated 
by the change. We should be like the unwary tourist who pays a 
trifling bill in a Mediterranean port by putting down a napoleon 
and in return receives a handful of silver. The first time he tries 
to pass a piece he is inet by the remark that that particular coinage 
does not pass. Examination then shows him that specimens of every 
neighbouring currency have been palmed on to him, and he finds that 
the money-changer deducts a penny off the face value of each before 
he will replace it with current coin. It must be remembered that quan- 
tities expressed in decimal notation cannot be converted into their 
duodecimal equivalents by any process of subtracting a percentage. 
Except in simple cases, the conversion cannot be carried on 
mentally, but must be dune on paper by means of repeated divisions 
by 12. All the numerical results of scientific research would 
require to be altered with the new notation, and the elaborate 
tables of calculated results which are possessed by engincers and 
others would become almost valueless, and often it would be as easy 
to recalculate any particular example as to reconvert it. No doubt 
there are plenty of industrious computers, aud also numberless 
enterprising publishers who would hurry to lighten our difticulties, 
but it must be remembered that first editions of books of figures 


From Zuginecring. 


always contain errors that may lead to most costly mistakes. Who 
would like to risk the stability of a bridge on the accuracy of a new 
book of logarithms got out to the base 12? It is only after years of 
use and numerous editions that full confidence can be placed on 
such a publication. 

Engineers, however, take readily to changes when they see the 
necessity of them. Their career is a prolonged attack on new 
problems, and as a rule they welcome novel weapons of attack, . 
provided they are more effective than the old ones. It is the 
general community that needs to be considered in the present case. 
If the duodecimal system were introduced, we should have our 
familiar numerals bearing their old significance when they stood 
in the position of units, and a new significance when they were in 
any other position. The figure 6, for instance, would be the friend 
of our youth, but 60 would be an utter stranger, assuming the 
name and carrying the face and habiliments of a former acquaint- 
ance. If this latter were dead and buried, the embarrassment 
would be great enough, but the first time we took up a book we 
should meet him, and then the question would arise as to which 
Dromio was confronting us, the elder or the younger. We are 


told that metrical measures are beyond the comprehension of 


the masses, but at any rate they have an individuality of their 
own which prevents them from being confounded with any 
others. No one reading that a piece of land is 100 metres long 
can make the mistake of imagining it to be 100 yards. The man 
who is invited to partake of half a litre of beer will not expect half 
a pint. The applewoman who was metaphorically flung at the 
heads of a deputation from the Decimal Association would not 
expect 20 kilogrammes to be the equivalent of 2010. The very 
names are so many danger eignals to put people on the alert, and 
it needs only the slenderest arithmetical knowledge to convert 
metrical into English measures with sufficient accuracy for the 
practical affairs of life. The dressmaker would easily comprehend 
that 10 metres of silk went as far as 11 yards used todo. The 
working man whose standard of temperance was seven half-pints in 
the evening would find himself just as ‘‘ forrad ” at closing time on 
four half-litres, and with less difficulty in keeping count. Even the 
itinerant female who vends sour fruit to little boys would soon 
learn that a kilogramme would retail as nine quarter-pounds without 
any loss to herself. But we very much question whether a senior 
wrangler could be relied upon to put down a sovereign for an article 
priced at 18s. As for ordinary folks, even a surgical operation 
could not put into their heads that a shilling and sixpence were . 
sixteenpence. In years gone by it was averred that the head waiter 
at Evans's used to say ''Sixteenpence, one-and-sixpence," and 
** Eighteenpence, one-and-eightpence; but it was only late at 
night, or rather early in the morning, that he adopted the duo- 
decimal system, and even then he uttered his figures at such a speed 
that none but a lightning calculator could follow him. A cus- 
tomer who could see two Paddy Greens was not likely to have a 
clear perception of the difference between 10 and 12. 


The only possible method by which the duodecimal system could 
be introduced into daily use would be the use of an entirely new 
set of numerals. Let us suppose that the first 12 letters of the 
Greek alphabet were chosen. The next thing would be for us all 
to learn a new multiplication table. For instance, instead of say- 
ing five ones are five, five twos are ten, and so on, we should вау, 
*' x times a аге e, ғ times 8 are к, times yare а 7, ғ times & area 0,” 
and so on. We should then be entirely saved from mistaking 
the new for the old notation, but at what а cost: The greater part 
of the adult population never would learn the new notation. They 
would remain hopelessly at sea, and not all the powers of the 
strongest Government Europe has ever seen could compel them to 
abandon their old methods of computation. The children might 
be taught the amended numeration, but most men and women, 
even those of a high order of intelligence, would find the effort too 
great to make. Even the interest in cricket would wane if the 
evening papers announced that Grace had made «X9 runs, and 
were not allowed to give the equivalent decimal figure of 251. 

The duodecimal system lands us on either horn of a dilemma. 
We must either use the old figures, and two additional ones, with 
a significance which is sometimes a new one and sometimes the old 
one, or we must have a completely new set. Each plan leads to 
intolerable results. The former would produce endless mistakes 
and confusion, which would endure for all time. Something might, 
no doubt, be done to reduce the trouble by the introduction of 
entirely new founts of type, which showed at a glance that they 
belonged to the fresh order of things. But the system could 
not be applied to spoken numbers. If a Chancellor of the 
Exchequer introducing his Budget set a good example by 
using the new notation, his hearers would be quite unable 
to make a mental comparison with the receipts or expendi- 
ture of 10 years ago, for they would not have the time to 
effect the necessary conversion as the speech proceeded. The 
only possible measure of palliation would be to give all figures 
twice over, in old and new style, as dates are written in Russia, 
which means we should have to undergo 50 years’ labour before we 
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-reaped any advantage of the duodecimal system. The second plan 
of adopting а new set of figures avoids one source of confusion and 
introduces another quite as bad. We have all an acquired percep- 
tion of the value of a numerical quantity from the look of it. Just 
as we read words without spelling the letters, so, in a minor degree, 
we take in written quantities at a glance. But with the new nota- 
tion we should return to the ways of our childhood, and have to 
patiently spell our way through every quantity we met with. 
Those of us who are no longer 1n our youth would have the added 
disadvantage that our brains are not now in that plastic stage when 
they easily retain any form impressed upon them, without much 
conscious effort. Books dealing with figures would become a labour, 
only to be tackled when the necessity was urgent. The reading of 
them would be comparable to perusing a work in a foreign language 
which is not really familiar to us. Very soon the fatigue of giving 
complete attention to each word as it comes, then mentally finding 
its English equivalent, and finally seeking the general meaning of 
the sentence, masters the power of concentration, and the eyes 
wander over the lines without the mind seizing the meaning. 

If the metric system has to await the advent of duodecimal 
notation in thia country, it will never arrive here. The two things 
have no relation to one another. It cannot be too often insisted 
that the merit of the metric system is that measures of length, 
weight, and capacity have à common origin, and are capable of 
direct comparison. This advantage persists whether the decimal 
or the duodecimal system be used, and is sufficient to counter- 
balance many inconveniences. Whatever may be the faults of the 
decimal system, we contrive to use it for all our important affairs. 
We reckon our incomes in tens and hundreds of pounds, and it is 
only in dealing with shillings and pence that we employ othor bases 
of notation. What is good enough for the large sums cannot be so 
very dangerous for the small ones. 


PARLIAMENTARY INTELLIGENCE. 


THE KIDDERMINSTER AND STOURPORT ELECTRIC 
TRAMWAY BILL. 


This Bill, which has already passed the House of Commons, came 
beforo a Select Committee of the House of Lords, presided over 
by the Duke of Westminster, on Tuesday last :— 


Mr. LEWIS COWARD, in opening the case for the promoters, explained 
that the object of the Bill was to incorporate a company to construct a 
tramway from Kidderminster to Stourport, a distance of nearly four miles, 
to be worked by animal or mechanical power. At present communication 
between Kidderminster and Stourport was by means of the Great Western 
Railway or by omnibus or car. The railway route was eight miles in 
length, it took an hour to cover it, and involved a change of carriages. The 
local authorities were consenting parties to the present Bill, which was a 
great circumstance in its favour. Turning to the petition of the Great 
Western Railway Company, who were the only opponents to the Bill, he 
read the clauses describing the proposed works of the promoters and the 
railway undertakings of the railway company. Clause 5 of the petition 
said: The crossing of your petitioners’ Severn Valley Railway on the 
level is not only most objectionable but may seriously interfere with the 
safe and efficient working of that railway, and more so if the intended 
tramway (No. 1) is to be worked by electric power. Level croasings of 
railways by tramways are at all times attended with a certain amount 
of risk, and your petitioners submit that there is nothing to justify 
the proposed crossing of your petitioners’ railway on the level, as now 
proposed." "They eaid the result of the level crossing might be that the 
Board of Trade would require the railway company to carry the road 
uuder or over the level crossing, and they submitted that if any change 
of this kind was made the expense should be borne by the promoters. Не 
(the learned counsel) described this claim of the railway company as pre- 
posterous. declaring that the scheme of the petitioners was a very ordinary 
one with the powers jt sought, and pointing to innumerable Parliamentary 
‘measures—some of them passed during the present Session—in which 
power to cross railways on a level crossing had been given to tramway com- 
panies. In Clause 12 of the petitioners’ was the following: '' Your peti- 
tioners submit that it is evident from the clauses of the Bill that it is the 
intention of the Company to work their tramways by electrical power.” 
Clause 13 set forth, “If the tramways are worked by electric power, 
unless such power is entirely contained in and carried along with the 
carriages, the block signalling of your petitioners and their telegraph system 
may, from the crossing of your petitioners’ railway on the level and the 
proximity of tramways to their railways, be seriously affected and de- 
ranged, to the loss and injury of your petitioners and to the public using 
their railways, and an element of danger introduced which may be attended 
with most grave consequences.” Clause 14 set forth, " Even with the 
adoption and careful observation of all possible safeguards against the 
incursion upon railway wires of the heavy traction currents, the degree of 
safety which at present attaches to the working of the block signals cannot 
be maintained unless the regulations under which electric traction is to be 
conducted, and unless the construction of the work is such as to render im- 
possible the incursion of these traction currents into neighbouring wires ; and 
your petifionera submit that the user of electric power, unless such power 
is entirely contained in and carried along with the carriages, should not be 


ganctioned; but should the House think otherwise, clauses and amend- 
ments should be inserted in'the Bill for the protection of your petitioners, 
their block signalling and their telegraph system, in addition to the 
clauses required for the protection of your petitioners’ bridges and the 
alteration of the level crossing." These clauses, the learned counsel con- 
tended, contained an unheard of proposition, and the answer was contained 
in clauses from 65 to 72 of the Bill, these being the model clauses settled 
by the Joint Committee of their Lordships' House and the House of 
Commons, before whom every interested person, save the Postmaster- 
General, was represented, including the railway companies, the gas com- 
panies and the electric lighting companies, Every interest took part in 
the discussion, and in the result these clauses were decided on 
as proper to be put in Billa of this kind. The Joint Committee 
had reported that they should not insist on the return conduc- 
tor in the case of an electric tramway being insulated, as it 
would retard the progress of electric traction. They also said that 
any difficulty in the case of railway signals could be overcome at little 
expense by the adoption of an insulated metallic return by the railway 
companies. "The petitioners further said, in clause 15 of their petition: 
“ By clause 27 of the Bill it is provided that the Company shall pay the 
costs of such additions to or alterations in the metallic circuits of the 
Great Western Railway Company as the Board of Trade may consider 
necessary to prevent interference with the signals and apparatus of the 
railway company by reason of the tramways crossing the bridges aud level 
crossing belonging to the railway company." In reply to this the learned 
counsel said the promoters had offered to be sible for this expense. 

Mr. E. PARRY, of the Urban District Council of Kidderminster, aud 
Mr. COMBER, another local witness, gave evidence to show that the intro- 
duction of the tramway would be welcomed by all the local authorities and 
inhabitants of the districts it would touch. 

Mr. J. L. OWEN, engineer to the promoters, gave evidence as to the 
character of the works proposed by the promoters. He stated that the line 
would be well laid out, and that the electric current would be taken along 
overhead wires, contact, with the cars being secured by means of a trolley on 
a pole. The line could not be worked at a profit if the proposals of the 
petitionera that the сагв should carry the motive power within them were 
adopted. 

Mr. STEPHEN SELLON gave evidence in support of the Bill. He 
thought that clause 27, which Mr. Coward had declared that the Company 
wouid accept, а most extraordinary one to insert in a Bill of this kind. 
The expense of constructing the metallic circuits should be borne by the 
railway company. | 

Some discussion took place аз to the admissibility of this evidence. 

Mr. POLLOCK, for the petitioners, said the promoters had conceded 
their liability to defray the cost of the metallic circuits. 

Mr. COWARD said he had gone too far in saying that the promoters 
would defray the cost. The promoters had offered a claute to that effect 
in the House of Commons, but the petitioners had refused to accept it. 
He now felt justified in withdrawing the offer. 

The Committee cleared the room whilst they remained for some time in 
private deliberation. 

On the readmission of the public, 

The CHAIRMAN said the Committee were favourably inclined towards 
the Bill, but he thought that Clause 27 should remain part of it. 

The case for the Great, Western Railway Company was then opened. 

Mr. THOS HOWELL ROBERTS, traffic manager of the Great, Western 
Railway, spoke as to the danger which would arise of collision between 
railway trains and tram cars on the level crossing near Stourport. Should 
a bridge be required the tramway company should contribute towards 
the cost. 

Major-Gen. HUTCHINSON, late of the Board of Trade, who had held 
au inquiry at Stourport with regard to the level crossing, declared that 
though the crossing was not considered dangerous now, it might become so 
if it were used by electric cars. He thought that if a bridge were necessary 
and the railway company offered to contribute half the cost, that, would be 
& very generous offer. i 

Mr. INGLIS, C.E., estimated that the cost of the proposed bridge would 
be about £2,500, and it would be fair for the railway company and the 
tramway company each to pay half. 

Mr. POLLOCK then addressed the Committee for the Great Western 
Railway Company. He declared that all his clients desired was to secure 
the safety of the public, and for this purpose they wished to have a bridge 
constructed over the present level crossing, the promoters and the railway 
company to contribute equally to the cost. If necessary the railway 
company would make the Board of Trade arbiters as to the propor- 
portionate amounts to be paid by the parties. 

Mr. COWARD replied for the promoters. 

In the result the Committee found the preamble of the Bill proved, and 
declared that in the event of a bridge being built over the level crossing 
the proportion of the cost to be ‘paid by the tramway company should be 
decided by the Board of Trade. . 


The Metric System.—Sir S. Northcote asked the President 
of the Board of Trade this week if he would introduce this 
Session a Bill to deal with the metric system, in order that 
Chambers of Commerce and other parties interested might have 
sufficient time during the recess to consider the proposals of 
Her Majesty’s Government on this subject. Mr. Ritchie 
replied that he would be glad to introduce the Bill, but without 
any intention of proceeding with it this Session. i 
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CORRESPONDENCE, 


_———— 
THE DISSIPATION OF ENERGY CAUSED BY THE ARMA- 


TURE CURRENTS IN ELECTRICAL MACHINERY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: It appears to me, with all deference to Herr Otto T. 
Bláthy, that he has not made a very happy interpretation of 
the elaborate series of experiments which he has been privileged 
to make. Не starts by making an assumption with reference 
to the practice of dynamo designers which I do not think is 
warranted. For example, if he will refer to Dynamo Electric 
Machinery," fourth edition, pages 792 and 793, he will find 
two diagrams dealing with the increase of total losses in 
dynamos and motors with increase of current and speed. 
These show conclusively, I think, that after allowing for the 
copper and mechanical losses, the waste power in an armature 
varies with the hysteresis and eddy currents in definite pro- 
portion to the speed and current. Hysteresis varies directly 
with the speed and with the 1:6 power of the magnetic induc- 
tion, while eddy currents vary with the squares of these two 
quantities. These facts are expressed concisely in Steinmetz’s 
well-known law :—Watts = а со B'*54 500 ? B?, 

I agree with Herr Bláthy that the quantity called by him 
the load loss" depends chiefly on the ampere turns carried 
by the armature and on the speed. Indeed, this may be 
inferred from an inspection of the formula. Не is also correct 
in supposing that the “load loss" varies as between the first 
and second powers of the speed; and that the load loss is 
chiefly spent in the iron core as it is obviously mainly due to 
the effects of hysteresis and eddy currents therein. | 

The point of special interest to designers is the relative 
values of the “load loss” for different types. Few have the 
chance of experimenting with different types of armatures 
in machines so large as 110 U. fr.; and Herr Bláthy will be 
conferring much benefit on the profession if he will place on 
record his figures. For one I am surprised to find that for a 
given E.M.F. per single turn (presumably per effective con- 
ductor) the load-loss " is independent of the type of winding. 
I should expect to find some difference more or less marked 
between the two great classes of ring and drum windings, 
although the series and parallel arrangements of each would 
produce no marked difference. 

It would also be most interesting to have some particulars 
of the 30 н.р. experimental alternator, ‘ whose design was out- 
side the limits of commercial machinery,” and gave а **load-loss" 
amounting to 14 per cent, of the total capacity of the machine. 

It is obvious, too,:that some reference should be made to 
the position of the brushes and to sparking, if any, in giving 
figures from tests. 

Hoping Herr Bláthy will see his way to oblige his fellow 
designers, I am—Yours, &c., ALBION T. SNELL. 

Suffolk House, London, July 21, 1896. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sır : The article which appeared in your last week's issue 
under the above title, by Mr. Otto T. Bláthy, commences with 
the statement that it is generally assumed that the total loss 
in a dynamo under load is pretty closely represented by the 
power required to run the armature light in its magnetic field 
plus the C?R loss in armature at full load. I think that the fact 
is that it bas been long since generally discovered by those who 
have had efficiency tests to carry out, that the losses are consider- 
ably greater than is represented by the two factors referred to. 

There is an air of mystery imported into the article to which 
one feels very reluctant to subscribe ; and while it is no doubt 
a matter of extreme difficulty or even impossibility to locate 
all the losses that occur in a machine running under load, there 
seems little need for such mystery. 

The chief losses not taken into account in the formul written 
by Mr. Bláthy, L. = L + R 12, I should enumerate as follow :— 

1. Increase in maximum magnetisation of iron of armature 
which occurs under the trailing pole tips in the case of a 
generator due to “cross induction,” causing largely increased 
hysteresis and eddy losses as compared with light load. 


2. Uneven distribution of current density in armature con- 
ductors passing under trailing pole tip and also. in those 
passing through the region of commutation due to rapidly 
fluctuating field of varying density, causing increase in effective 
resistance of said conductors. 

3. Eddy currents in end plates of core and adjacent discs 
due to field produced by end connections of armature winding. 

4, Eddies generated in magnets. 

5. C?R losses at contact surfaces between brushes and com- 
mutator. 

All of the foregoing except No. 3 seem to be put out of 
court or to be relegated to the negligibles by the summary of 
results of experiments given in Mr. Blathy’s article ; and when 
it is considered that the end plates and core discs are not Jami- 
nated in the direction to avoid eddies due to the field generated 
by end connections, it is evident that this may be a fairly large 
source of loss. Of course, the amount of it will depend upon 
the arrangement of the connections and their distance from end 
plates and other parts which may make up the magnetic 
circuit, sucb, for instance, as the shaft. 

In the case of the experimental alternator referred to by 
Mr. Bláthy, I would suggest that a study of the machine from 
the point of view suggested by No. 3 might throw light on 
the matter, $6, with a view to determining to what extent 
portions of the core or supports are subjected to alternating 
flux generated by the armature conductors in a direction 
divergent from the plane of lamination.— Yours, &c., 

Glasgow, July, 1896. W. B. SAYERS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sır: The communication of Herr Otto Bláthy on the subject 
of the dissipation of energy in armatures whets the curiosity, 
but cannot satisfy it without a further statement of what pro- 
portion R 1? bears to І, in the various machines experimented 
upon. An increase of the stray watts at full load has always 
been recognised as due to the increased hysteresis and eddy- 
currents where the magnetic lines are crowded towards the 
trailing pole-tips ; and this increase may probably amount to 
25 per cent. of the same losses at no load. In large machines 
R 1? may bear but a small proportion to L,, and, therefore, an 
increase in the most important items of L, may raise c to con- 
siderably more than unity. Such an explavation tallies with 
the fact that (c - 1) R I? was independent of the nature of the 
winding, provided the active inductors were similar; aud fur- 
ther with the fact that the ‘“load-loss” increased more rapidly 
than the speed, but less than the square of it (dueto part being 
a loss by hysteresis). But even so, the increase of c from 1 
to 2:6 appears abnormal unless the proportion of К 1? to Lọ is 
abnormally low. It is to be hoped that a further communi- 
cation will give the readers of Ze Electrician more information 
on this important point.— Yours, &o., C. C. HAWKINS. 

Bedford, July 21, 1896. 


TO THE EDITOR OF THE ELECTRICIAN, 

Sin: I bave read with much interest Mr. Bläthy's article 
dealing with the above subject in your issue of the 17th inst., 
also your comments thereon. Unfortunately, the existence of 
the “ load loss" cannot be doubted; and though it may be diffi- 
cult to assign to each part of the machine the exact share for 
which it is responsible, I think it is pretty clear that the bulk 
of the loss is due to parasitic currents generated in the atma- 
ture conductors, in the armature attachments, and in the field 
maguets. Your suggestion that the short-circuiting of coils by 
the brushes may explain the phenomenon does not help us, for 
the simple reason that it is in machines without brushes, 
namely, alternators, that the loss is greatest. However, it is 
satisfactory to know that the coefficient c can be reduced to its 
proper value of 1 by careful study of each detail of construction 
and by a thorough overhaul of design. I have known it to be 
brought down to unity from the high figure of 7:6. That c is 
extremely small in the Ganz machine is precisely what, from 
knowledge of other alternators, I should have predicted, 
though other of Mr. Bláthy's results are not easily understood. 
— Yours, &c., W. B. Essox. 


London, 22nd July, 1896 - 
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NEGATIVE ACCURACY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Nothing, I fear, save reverence due to so grave and 
learned & seigneur, would restrain the irresistible tendency to 
poke fun at Prof. FitzGerald which his delightful letter on 
page 386 provokes. 

Beginning with a dictum worthy, in its sententious wrong- 
ness, of the Pilgrim’s Scrip, he ends with the very conclusion 
which I have myself urged, namely, that the use of the term 
“negative resistance” is to be deprecated by the physicist. 
True, we arrive at that conclusion by different routes—I by 
considering the result of applying logical processes of thought 
to accurate and established definitions; he, by finding that, 
after advocating convenience and clearness of definition as 
advantageous, he is landed in a thermo-dynamic quagmire 
from which he must extricate himself per saltum. ps 

Let me deal with Prof. FitzGerald's points in order, taking 
first his plea for mere convenience of definition. “ Convenience 
and clearness,” rather than knowledge, already firmly esta- 
blished, are to decide our definitions in those cases ** when the 
actual dynamics of a phenomenon is unknown." How very 
misleading such a dictum is, to be sure! 
phenomenon, the dynamics of which is—or, as I should prefer 
to say, are—unknown, therefore we ought not to use such terms 
as electromotive force or current in their accepted definitions, 
but should use them to mean anything else we find them handy 
for, if it seems to give clearness. Well, so be it: and then 
when we come to some other phenomenon—say, Keely’s motor 
of which the dynamics is or are unknown, let us abandon 
Newton’s definition of ‘ force," and use that word in some more 
convenient sen:e, for instance, to mean kinetic energy, or 
momentum, as the Keelyites do when they wish to make 
things clear. Perhaps that, too, would land us in a quagmire. 

No, my good FitzGerald, you can't make a vector quantity 
into a scalar by calling it by another more convenient name, 
and “adjuvant Thomson effects ” are not © negative resistances,” 
nor ever can be until the difference between vectors and scalars 
is abolished—which you can’t do by merely stretching a 
definition. 

Aud what does this mean? If one were t> try and describe 
it“ [i.e., the“ very far-fetched quantity which Messre. Frith 
and Rodgers have described as “ negative resistance"] “ accu- 
rately, it would require an even more elaborate description 
than that of an alternating voltage.” Indeed, I fear, it would. 
But, for accuracy’s sake, it might be well to remember that 
voltage is a vector quantity, while Messrs. Frith and Rodgers’s 
** very far-fetched " item is d V/d A; and being the ratio of one 
vector quantity to another cannot be a vector quantity itself, 
but must be a scalar. How convenient, then, how clear, to 
call it what it is obviously not! Perhaps we shall next hear of 
the discovery of an alternating resistance.. It will, when dis- 
covered, have the effect of yielding an alternating current, 
when a continuous electromotive force (such as that of a bat- 
tery) is applied to it. 

Further, talking of accuracy, it is not I, though Prof. 
FitzGerald puts it into my mouth, who have said that “а 
distributed adjuvant electromotive force is indistinguishable 
from а negative resistance." One is a vector, the other a 
scalar. The sentence, however convenient or clear it may 
be, needs two corrections to make it accurate. What I have 
said is that it is indistinguishable by ordinary electric tests from 
a negative resistance if that negative resistance is one that varies 
inversely as the current. But 1 certainly showed that there 
might be other criteria. 


And is it quite accurate to put aside as paradoxes the logical 


issues which I stated, on the ground, forsooth, that I assumed 
that a negative resistance could exist alone? Oa the contrary, 
I expressly considered other cases, in which a negative resis- 
tance was put in series or in parallel with real resistances. 
No doubt, to ignore that too is convenient, and lends additional 
clearness to the argument in favour of “ negative resistance." 
But before we go any further afield in discussing this com- 
plication, would it not be better to have before us an 
authoritative description of the actual experimenta that have 
led to these paradoxical results? Having read Messrs. Frith 
and Rodgers’s Paper, and seen their experiments, I feel it to 


The arc being a 


be rather indelicate to discuss them with Prof. FitzGerald, жс 
bas not had that advantage ; for I shall be greatly surprised if, 
in twelve months’ time, Prof. FitzGerald does not see more 
clearly than any of us the inherent fallacy of the method that 
has led to this result.—Yours, &c., SiLvaNus P. THOMPSON. 


AN INTERNATIONAL (1) CONGRESS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Notieing some paragraphs in the technical press 
announcing how certain American electricians of high standing 
were coming over as delegates to an International Electrical 
Congress, to be held at Geneva in August next, it occurred to me 
to inquire what questions were to be discussed at this Congress, 
and who were the British delegates. As a member of the 
Electrical Standards Committee of the British Association I 
had heard nothing of any proposals, nor hai I any recollection 
of any delegates being sent by the Institution of Electrical 
Engineers. 

The replies to my queries only add to my bewilderment. 
Nothiog has been heard of the proposed International Congress 
at the Foreign Office, at the Board of Trade, or at the General 
Post Office. Mr. Preece, who has attended every Electrical 
Congress hitherto, has heard nothing of this affair at Geneva, 
except what he has gathered from the recent press paragraphs, 
has had no invitation to attend, and is not going. No invita- 
tions to send delegates have been received by the Royal 
Society, by the British Association, by the Physical Society, or 
by the Institution of Electrical Engineers Nothing is known 
of the proposal by any of these bodies, except the Institution 
of Electrical Engineers, the President of which in February last 
received from MM. Palaz and Cuénod, of Geneva, a circular, 
announciog that an Electrical Exhibition would be held in 
that city, and asking the “ patronage" of the Institution for a 
Congress of Electricians to be held in August. The Council of 
the Institution on March 26th instructed the Secretary to 
reply that they had pleasure in granting this request to 
enrol the Institution as a patron. At the same time a 
corrected list of membera of the Institution was forwarded 
to Geneva. Nothing more was hesrd until June 19tb, when a 
circular, also signed by MM. Palaz and Cuénod, dated June 17th, 
and addressed to “The Journal of the Institution of Electrical 
Eugineers, London," was received by Messrs. E. and Е. N. 
Spon. In that circular the following paragraph occurs:— 
“Invitations to take part in the forthcoming Congress on 
August 4th are now being sent out, and, with the object of 
making it more generally known, we take the liberty of asking 
you to be kind enough to make this known in your next issue.” 
But the invitations appear never to have been sent! So far as 
I am able to ascertain, not one single English electrician has 
yet been invited to attend, nor have any of the scientific societies 
received any subsequent communication. 

It is now July 22nd; the “ International Congress" is to 
meet on August 4th. Even if in the interim invitations should 
be received, it will be impossible for the societies to appoint 
delegates. | 

Auy decisions of a Congress so composed can carry little 
weight internationally. Assuredly, England is justified in 
disclaiming beforehand all responsibility for the acts of a 
Congress gathered together in so informal a fashion. Yours, 
Èc., SILVANUS P. Тномрѕох. 


PROTECTION AGAINST HIGH-VOLTAGE SHOCKS. 
TO THE EDITOR OF THE ELECTRICIAN. ! 

Sin : It is really a distressing thing to learn from the papers 
of another fatality with the alternating current. I refer to the 
unfortunate case of John Jackson Chisholm, of the City of 
London Electric Light Works, who met with & fatal accident 
&t the City Depót on Thursday last. Is there nothing in the 
way of a safety device other than rubber gloves and a mat to 
stand upon! 

With all the improvements in central-lighting station equip- 
ments there appears to be no advance in making an accident 
impossible since I was an assistant in an alternating-current 
supply station six years ago; therefore, if you will permit me, 
I should like to make a suggestion, whieh, if not practicable in 
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itself, might draw some valuable comments from those far and 
away better acquainted with the subject than I am. 

My object is to devise a safeguard for alternating-current 
employés. I propose a copper flexible, 5ft. long, with the 
ends soldered to a pair of bracelets. From the centre of this 
is teed another flexible, any desired length, with a plug con- 
nected to the end. The bracelets are fastened to the wrists, 
making a good metallic contact. The 5ft. flexible runs up 
the sleeves, and across the back, where the tee is attached ; the 
flexible, which is teed from here, and has the plug upon the 
end, is pushed into & socket anywhere, and connected to 
earth—in reality, a human lightning conductor. 

Would not some such device have saved this young man’s 
life, notwithstanding the extra danger in summer of the hands 
and body being moist ?— Yours, &c., 

Ковевт Волох, Engineer-in-Charge. 
New Scotland Yard, July 22nd. 


LEGAL INTELLIGENCE. 


Cruto Incandescent Lamp Agency, Limited, v. New and Mayne. 


In the City of London Court, Mr. Commissioner Kerr heard this case. 
The plaintiff Company sought to recover £12. 3s. for electrical goods 
supplied to the defendants. 

Mr. BINGLEY, for the plaintiffs, said his clients И ап order 
purporting to come from the defendants’ Hull branch, and it was signed 
by their manager. The manager gave the plaintiffs considerable orders, 
and a telegram was received from them as well as several letters on their 
letter paper in reference to the goods under order. The plaintiffs supplied 
the goods and gave credit, as they supposed, to New and Mayne. When the 
plaintiffs applied for payment of their account, they were told by the 
defendants in London that they had disposed of their Hull branch 12 
months before to their late manager, and that if he had gone on using 
their paper, &c., it was not their fault. 

Mr. WHATELEY, defendants’ counsel, said the defendants could not 
possibly bo held liable for the acts of their manager after he had ceased 
to represent them, and after he had, in fact, taken over the business from 
them. They gave their manager three months’ notice to terminate the 
agency, and when that period expired he took over the business, He then 
gave the plaintiffs the orders now sued upon, and in their names. They 
knew nothing of the matter. | 

Mr. BINGLEY argued that if the defendants knew that their manager 
was using their paper after he had taken the business over, and they 
allowed him to do so, then they would be responsible for his acts. 

Mr. WHATELEY agreed that if they could be shown to have known it, 
they might be held liable. But that was just what they did not know. 

Mr. WATERMAN, the assistant secretary in the plaintiff company’s 
service, stated that it was on August 23rd that he received the orders in 
question from Mr. Fitzmaurice, whom he understood represented the 
defendants in Hull. He knew the defendants as electrical engineers, with 
a branch at Hull. No notice was sent to them by the defendants or any 
one else that they had parted with their business to their late manager, 
and they did not see any intimation to that effect in the London Gazette. 
He produced the “Electrical Trades Directory " for the present year to 
show that the defendants were still purporting to carry оп the branch 
business at Hull. 

Mr. WHATELEY said there was nothing to show that the defendants 
had authorised any notice to appear in the Directory, and which, of course, 
in any case, was not evidence. 

Mr. Commissioner KERR said the plaintiffs could not get over the 
fact that the defendants themselves had never ordered the goods which 
were being sued for. That being the case, there must be judgment for 
the defendants, with costa. А 


Lightfoot у. Benson and Smith. 


At the Manchester Assizes, on Saturday last, before Mr. Cominissioner 
Dugdale, Q.C., and а common jury, Mexsra, Henry and Robert Lightfoot, 
electrical engineers, Cooper-street, Manchester, claimed damages from Messrs, 
Thomas Duckworth Benson and Robert Smith, proprietors of the Trevelyan 
Buildings, Corporation-street, Manchester, for breach of contract in regard 
to an electric lighting installation. The defendants counter-claimed for 
damages on the ground of the unsatisfactory character of the work. Mr. 
Bradbury, counsel for the plaintiffs, stated that in October last the 
defendants sent out a specification of electrical work to be done in the 
Trevelyan Buildings to the satisfaction of the architects, Messrs. Clegg and 
Sons. The plaintiffs sent in a tender to do the work for £255, and that 
was accepted on behalf of the defendants. In January last, while the 
work was in progress, the plaintiffs received a letter from Messrs. 
Clegg aud Sons enclosing one from the defendant Smith, which stated 
that he had received a report from a Mr. Douglas, saying that the 
materials being used by the plaintiffs in the work were of an inferior 
quality, and that the installation ought to be removed from the 
premises, On January 22nd Mr. Douglas came to the plaintiffs, and 
after saying that the work ought never to have been allowed, asked for 
another specification. A revised estimate for £544 was submitted by the 
plaintiffs ; but nothing came of this; and on February 11th they received 


a letter from Messrs. Clegg and Sons requesting them to remove their 
materials from the building, and expressing their willingness to pay їг 
the work tbat had been done. А report was afterwards made by an 
electrical engineer on the work that had been done by the plaintiffs, from 
which it appeared that the work had been properly carried out. After 
some evidence had been given, by consent a verdict was entered for the 
plaintiffs for £70 and costs. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Жал ke 
Price Lists, and similar matter should be sent early in the ‚] 


SPECIAL NOTICE —The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7s. 6d., post free 8s. 8d. abroad 9s. The book is greatly enlarged, 
is quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Flect- 
street, London :— 

“THe ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Eorriox is Now Kxapr. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

LABORATORY NOTES AND Forms.—With the above title, we have ready 
a set of 40 шашою and Advanced Exercises for use in Electrical 
Engineering classes. These have been preparer by Dr. J. A. Fleming, 
and will found of great service to Teachers, Demonstrators, a 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of арабу reapers (or Advanced) 
Exercises can be obtained price бв. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each, A full 
prospectus sent post free. 

©“ SUBMARINE CABLE-LAYING AND Repairina.”—By Н. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now Кварт. 

“Tue Work or Невт2.”—Ву Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. 

* ELgoTRIO LAMPS AND ELEkorRIO LioHTING," by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is now ready. The book is handsomely bound: 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospectus post free. 

“ ELEcTBIO Motive PowEB."—A. new work, by Mr. Albion T. Snell, 
witn this title, is now ready, containing the atest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 118.). . 

‘*KLECTRICAL ENGINEERING FoRMULa,” а pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now капу; price 7в. 6d., by $ 7s. 9d, 
(abroad 8s.). A large paper edition with wide margins can be supplied. 
price 128. 6d., post free 13s. (abroad 13s, 6d.). Prospectus on application, 

„DRUM ARMATURES AND COMMUTATORS."—By Mr. F. Marten Weymoutb. 
is also ready ; price 7s. 6d. (abroad 8в.). Prospectus on application. 

“THe Stream ENGINE INDICATOR AND INDICATOR DrAGRAMS,"—FEdited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

“THE INCANDESCENT LAMP AND ITs MANUFACTURE.”—This book, 
written by Mr. Gilbert S. Ram, is now ready ; price 7s. 6d. (abroad 8s.). 
Prospectus on application. 

“ PRAOTICAL Notes FOR ELTOrRIOAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. 

t THE ART OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

* ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

* ARMATURE WINDINGS OF ELECTRIC MacHiNES."—Dy H. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, S0s., post free. 


———— 


TENDERS INVIrED.— The Mile End Old Town Guardians invite 
tenders for the supply and erection of electrical plant, laying down 
electric mains and wiring their premises in Bancroft-road, Lon- 
don, E. Tenders to the Clerk, Mr. William Thacker, by noon of 
the 30th instant. Further particulars are given in our advertise- 
ment columns. 

— ——— Tenders are required for the construction and erection 
of four electric cranes and accessories, and also for alterations 
to gantry of an existing crane, on the Town Quay, Southampton.. 
Tenders to the Clerk, Harbour Board Offices, Soufhampton, by 
Aug. 10. 


—— ——— Tenders are invited for the electric lighting of the 
Hapton (Lancs.) township from September 1 to April 30, 1897. 
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Tenders to the Clerk to the Parish Council, Padiham, Lancs., by 


August 3rd. 

TENDERS INvrTED.-—-The Halifax Guardians invite tenders for 
electric lighting works at their new infirmary at Skircoat. Tenders 
to the Clerk (Mr. A. T. Longbottom), Carlton-street, Halifax, by 
the 13th inst. 

———— The Harlow Lighting Committee require tenders for 
the lighting of the district from September 1st next to April 30, 
1897. Tenders must be sent to the Chairman of the Parish 
Council, High-street, Harlow, Essex, by August 3rd. 

- The Electricity Department of the Whitehaven Town 
Council invite tenders for the supply of electric light fittings, 
incandescent lamps, oil, &c., during the ensuing year. Tenders 
to the Town Clerk, Town Hall, Whitehaven, by 1 p.m. to morrow 
(Saturday). 

— —— The Municipal Authorities of Arevalo (Avila) invite 
tenders for the concession for the electric lighting of the town for 
20 years. "Tenders to El Secretario del Ayuntamiento de Arevalo, 
Avila, Spain. 

APPOINTMENT. —Mr. С. Н. C. Risch has, owing to ill-health, 
resigned his position as electrical engineer to the West Ham Town 
Council, and Mr. J. J. Steinitz has been chosen to fill the vacancy. 

APPOINTMENTS Vacant.—The Governing Body of the North- 
ampton Institute invite applications for the following positions :— 
Chief Assistant in the Department of Applied Physics (including 
electrical engineering), at a salary of £180 per annum ; Head of 
the Department of Mechanical Engineering and Metal Trades, at 
£200 per annum ; and Head of the Artistic Crafts Department, at 
a salary of £250 per annum. Applications must be sent in to Dr. R. 
Mullineux Walmsley, at the Institute, St. John Street-road, Clerk- 
enwell, E.C., by Tuesday, the 28th inst. Some, additional par- 
ticulars are given in our advertisement columns. 
| The Plymouth Corporation invite applications for the 
post of draughtsman and assistant to the Borough Electrical 
Engineer. Salary £150 per annum, increasing by yearly increments 
of £10 to £200. Applications must be delivered at the office of the 
Town Clerk (Mr. J. H. Ellis), Municipal Buildings, Plymouth, by 
Thursday, the 30th inst. Additional particulars are given in our 
advertisement columns. 

———— The Sunderland Corporation invite applications for 
the post of resident engineer at their electricity supply station. 
The engagement will be for four years certain, the salary 
being £300 for the first year, £350 for the second year, and 
£400 per annum for the third and fourth years. Further particulars 
appear in our advertisement columns, and applications must be 
sent to the Town Clerk (Mr. Fras. M. Bowey), Town Hall, Sunder- 
land, by Tuesday, the 4th prox. 

The Council of the Durham College of Science, New- 
castle-upon-Tyne, invite applications for the post of Assistant 
Lecturer and Demonstrator in Physics. Stipend £120 per annum. 
Some further particulars will be found in our advertisement 
columns, where it will be seen that applications must be sent in by 
August 29th. 

The Cape Town and Suburban Electric Lighting Com- 
pany (Limited) require an Electrical Engineer to manage the 
electric lighting works of the Company, and to carry out any new 
constructive works which may be required. Commencing salary, 
£300. Applications to Messrs. Davis and Soper, 54, St. Mary 
Axe, E.C., by 318 inst. 


The Rochdale Corporation require a foreman at the 
sewage works, part of whose duty will be to look after the electric 
light plant at the works. Salary £2. 5s. per week. Applications 
to the Borough Surveyor, Town Hall, Rochdale, by the 28th inst. 


PrERsoNAL.—Mr. C. H. Gadsby, having completed the equip- 
ment and putting into service of the Madras electric tramways, 
on behalf of the trustees for the debenture holders and the Electric 
Construction Company, has returned to England and has joined 
the staff of the British Electric Traction (Pioneer) Company. 


FRENCH IN CAN DESCENT LAMP Contract.—The French Admiralty 
have entered into a contract with Messrs, Gabriel and Angenault 
for three years for the supply of their make of incandescent lamps 
to the Department. We learn that this contract is given at a 
higher price than formerly paid by the French Admiralty for 
incandescent lamps. 

SWITCHBOARD LABELS, &c.—Messrs. Hughes and Co. forward 
samples of ivory and ivorine switchboard labels, name plates, 
&c., made in ivory, ivorine, bone and other material. 

"SULLIVAN " GALVANOMETER.— We are asked to state that all 
communications with regard to this instrument should be sent to 
Mr. H. W. Sullivan, 29, Ladbroke-square, W. 

CURRENT WASTE PREVENTERS.— Messrs. Foote and Milne for- 
ward circular particulars of Curtis’s Patent Electric Current Waste 
Preventer, which consists of a clock and switch with lever attach- 
ment. The lever is claimed to be so arranged that when the switch 


is off the lever engages with the mechanism of the clock and stops 
it, and when the switch is on the lever frees the clock, which 
records the period during which current has been passing. 

D. P. BATTERIES.— A new price list із now ready of the well- 
known D. P. storage batteries, and copies will be forwarded on 
application to the D. P. Battery Company, 66, Victoria-street, 
S.W. The list contains up-to-date particulars of the latest form 
of the battery, together with prices of cells from 130 to 780 ampere 
hours. Prices are also given of complete battery sets. The usual 
accumulator accessories are also illustrated and priced. The list 
of testimonials which accompanies the list gives an excellent record 
of the life of the batteries supplied for various kinds of work. 

ELECTRIC LIGHT, TELEPHONE AND OTHER ACCESSORIES. —Messara. 
C. W. Treacher and Co., of 165, Queen Victoria-street, E.C., 
forward two useful lists, one of electric light material and apparatus, 
and another of telephones, electric bells, and other accessories. 
Useful practical hints on wiring, the erection and ruuning of 
dynamos, and the erection and charging of accumulators, are given 
in one list, iu addition to prices and particulars of a large quantity 


‘of apparatus and accessories used in electric light work. In the 


second list contractors will find of service a diagrammatic view of 
telephone connections given at the end. A specially useful form 
of electric gas lighting burner is also shown. These are manu- 
factured by Messrs. Treacher, and have, we learn, a large sale. 
This catalogue is especially strong in electric bell and indicator sete. 

PROTECTION FROM FinE.—Messrs. Merryweather have recently 
installed, for the Chelsea Electricity Supply Company, a complete 
system of hydrants, hoses, &c., at the Draycot-place supply 
station, and for the Vestry of St. Mary, Islington, a similar instal- 
lation at the supply station in Eden-grove. 


MACHINERY CATALOGUE. — We have received from Messrs. Rosling 
and Appleby a copy of their new catalogue of ** Yorkshire" dynamos 
and motors, combination plants—both gas and steam — and Clarke’s 
Patent electric coal-cutting machine. The list contains a specifica- 
tion to which the Yorkshire" machines are built, and full particulars 
relating to the firm’s manufactures. The illustrations are very 
clear, and convey a good idea of the appearance of the machines. 


ABERDEEN.—The Aberdeen District Committee have decided to 
grant the application of the Northern Electric Supply Company to 
supply electric current for lighting the Cults district. 


AGRICULTURAL HALL, N.—In conjunction with the Laundry and 
Sanitary Exhibition to be held from August 24th to September 5th 
at the above Hall, Messrs. New and Mayne propose holding an exhi- 
bition of horseless carriages, electric bicycles, and other recent 
developments of electrical science in the galleries of the Hall. 
Particulars and plans of the proposed exhibition can be had of 
Messrs. New and Mayne. 


AYR.—At its meeting on the 13th inst. the Town Council 
adopted various modifications in the discounts allowed to consumers 
of electric current supplied from the Council’s mains, proposed by 
the resident engineer, Mr. E. G. Pink. Meter rents have also been 
abolished. The new system of discounts affects consumers after 
9 p.m. Between 9 and 10 the discounts are now 224 per cent. in 
place of 20 per cent. ; between 10 and 11, 35 per cent. in place of 
30 per cent. ; and after 11 p.m. discounts are by arrangement. As 
in London, the price of gas at Ayr differs north and south of the 
river, the supplies being provided by two companies. On the north 
side the price is 4s. 2d. per thousand, and on the south 3s. 9d., 
which seems a high price considering the comparative closeness of 
the burgh to the Scotch coalfields, With discounts at 35 per cent. 
for private lighting the electric light isequal to gas at about 3s. per 
thousand, allowing 8 units per 1,000ft. of gas, which should do 
much to popularise electric lighting in this district. 

BarH.—The Electric Lighting Committee have completed the 
negotiations for the purchase of the undertaking of the City of 
Bath Electric Lighting and Engineering Company, and the seal of 
the Corporation has been affixed to the agreement. 


BEDMINSTER.—The Parish Council have asked the Bristol Tram- 
ways Company to extend their tramway system to Bedminster, 
The Company, however, intimate that so long as they are restricted 
to horse traction it would be impossible to extend the tramays in 
the direction indicated. The Company intend to apply in the next 
session of Parliament for power to introduce electric traction on 
their entire system, and as soon as these powers have been obtained 
the question of extensions will be further considered. 


BRianGnroN.—At a recent meeting of the Lighting Committee, Mr. 
Arthur Wright, the Borough Electrical Engineer, reported that for 
the purpose of equalising the distribution of pressure it would be 
necessary, before next winter, to run inter-connecting mains in 
certain streets, at an estimated cost of £860. This inter-connecting 
from the side streets would improve the pressure, and at the same 
time give the inhabitants opportunities for taking a supply. of 
current. It was decided to carry out Mr. Wright's proposal. 


424 


THE ELECTRICIAN, JULY 24, 1890. 


BRISTOI.— A Local Government Board inquiry will be held on 
Wednesday next to inquire into the Council’s application for sanc- 
tion to borrow £75,000 for electric light extension purposes. 

CARDIFF.— At the last meeting of the Lighting Committee it was 
stated that there was an equivalent of 12,642 8-c.p. lamps con- 

. nected to the Corporation electric light mains on June 30th last, 
an increase of 7,650 in the year. The revenue from public and 
private lighting for the month of June amounted to £273. 17s. 1d., 
an increase of £132. 0з. 7d. on the corresponding period of 1895. 


The Electrical Engineer (Mr. N. Applebee) presented a lengthy. 


report “ороп the breakdowu which occurred on the night of the 
27th ult. The report stated that at the time of the accident the 
two triple expansion engines were running separately on the load, 
being one on each of the two mains which supply the town. Each 
engine was developing about three-quarters of its full power. At 
about 10 p.m. it was found that the big end of the intermediate 
rod of one of the engines had. become. heated, and as it could not 
. be kept under the engine was shut down, and its load put on the 
other machine, which was thereby somewhat overloaded. After a 
short time the second engine also warmed up, and had to be shut 
down to ease the bolts on one rod, thereby causing a total extinction. 
Precautions were, however, being taken to prevent the recurrence 
of such a mishap. 

CovEeNTRy.—On Tuesday Mr. G. W. Willcocks, M. I. C. E., held 
a Local Government Board inquiry into the application of the 
Town Council to borrow £13,000 for carrying out extensions of the 
electric light works. In support of the application the Town Clerk 
(Mr. L. Beard) stated that in June, 1894, the Corporation obtained 
power to borrow £20,000 for electric lighting purposes, and their 
expenditure had already exceeded this sum by £3,217. The policy 
of the Electric Light Committee was to economise as far as possible 
on the first outlay, and they had been advised that the best way of 
doing во was to construct the buildings and lay the mains on a scale 
that would allow of extension without fresh disturbance of the 
streets, and also the extension of the running machinery without 
terious interference with the buildings. The Corporation therefore 
put in machinery of only 300 H. P.; and the demand for current had 
uvertaken the capacity of the machinery. After the works had been 
opened a demand sprang up, and mains had to be laid outside the 
compulsory area. On January lat last, when the electricity supply 
works were opened, they had orders on hand for an equivalent of 
1,824 8 c.p. lamps ; and at the present time the number of lamps 
connected was 3,995. The actual capacity of the present station 
was 7,000 8c.p. lamps, and exteneions were still in progress. They, 
however, proposed to double the capacity of the works. The 
‘department had paid its running expenses. The application might 
be considered as urgent. The consulting engineer (Mr. R. 
Hammond) gave particulars of the proposed extensions, and after 
the Inspector had paid a visit to the station the inquiry closed. 


DEvizEs.—O wing to the receipt of an application from Messrs. 
Brown and May for a concession to enable them to supply electric 
current in the town, the Town Council have appointed a sub-com- 
mittee to consider and report upon the electric lighting question 
generally. | 

Юомрве. – Owing to ill-health the Borough Electrical Engineer, 
Mr. W. H. Brownlee, has been compelled to resign his position. 
The assistant engineer, Mr. W. M. Tittensor, has been appointed 
to fill the vacancy temporarily. 


EpiNnBURGH.--The Electric Lighting Committee recommend the. 


Council to carry out certain additions and alterations at the elec- 
tricity supply station at an estimated cost of between £4,000 and 
£5,000. The question of the proposed special reserve or deprecia- 
tion fund has been further considered by the Committee, and, with 
one dissentient, it was resolved to again report in favour of the 
scheme. Treasurer M‘Crae, however, considered that there was no 
necessity to create such a reserve fund, and that the whole of the 
profits on the Council's electric light undertaking should go to the 
relief of the rates. | 

Eston (MippLEsBRO)—-A scheme for the elcctric lighting of 
this town has been submitted to the District Council by Messrs. 
Cox Walkers, who offer to light the streets electrically for a number 
of years by means of 32 c.p. incandescents at £385. 15s., plus 5 per 
cent. per annum. The Streets and Lighting Committee are con- 
sidering the proposal. 

ELECTRICITY IN Mininc.—The Directors of the New Flat and 
Crown Gold Mines (Limited), of New Zealand, have, it is stated, 
under consideration the erection of powerful electrical transmission 
plant for pumping and winding purposes at their mines. 

EwPLovEeRs' LiaBiLITY.— An important action was heard at 
Birkenhead last week, brought by an employé of the National 
Telephone Company named Milligan, who sued for £114. 16s. 
damages for injuries sustained. The action was brought under 
the Employers’ Liability Act, and the plaintiffs case was that the 
injuries were caused by the defendant company’s negligence 
through their foreman. The plaintiff was at work upon the 
roof of a house and was ordered to climb up the slates to 


pass & wire over the roof, and it was contended for the plaintiff 
that proper appliances could be and should have been pro- 
vided to enable him to do his work without unnecessary danger. 
The defendants contended that plaintiff had been guilty of contri- 
butory negligence. Ultimately a consultation was held, and а 
verdict given for the plaintiff for £60, with costa on the £50 scale, 
was agreed. 


Exports оғ ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from July 15th to 
July 21st, with the ports of destination :— 

Argentina —Buenos Ayres, £287 (telegraph wire) Australasia—Ade- 
laide, £26; Auckland, £13; Launceston, £61; Melbourne, £849 (including 
£516 telegraph material); Perth, £273 (telegraph material); Sydney, 
£264 ; Townsville, £1.142. Canada—Montreal, £30 (telegraph material). 
Ceylon—Colombo, £697. Chili—Valparaiso, £40. China—Shangai, £542. 
Egypt—Alexandria, £54 ; Port Said, £64. Denmark—Copenhagen, £68. 
Holland — Amsterdam, £228 ; Flushing, £18. Hong Kong, £34. India— 
Bombay, £127; Calcutta, £50; Madras, £86. Multa, £55 (telegraph 
material), South Africa — Cape Town, £464 ; Delagoa Bay, £69 (telegraph 
material); Durban, £667; East London, £870; Port Elizabeth, £206 ; 
Spain—Bilbao, £35. Straits Settlements—Singapore, £120. Sweden— 
Gothenburg, £525 ; Stockholm, £160. Uruguay—Monte Video, £50. 

Foreign manufactured Electrical Apparatus and Material. — 
Foreign made goods to the value of £28 have been exported to— 

Halifax (Nova Scotia’. 

GzLascow.—An important deputation representing the Town 
Council recently had a private interview with the Postmaster-General 
on the subject of the telephone. The deputation urged a request 
that the Governuant should either take over the working of 
the telephones or grant a license to the city of Glasgow, so 
that the Corporation might be able to provide a much more 
efficient service than the present. The deputation complained 
of the very unsatisfactory condition of the present service, 
the result, it was contended, of the single-wire system, and 
urged further that if the metallic circuit was to be introduced 
the streets of Glasgow would be practically handed over to the 
National Company, and to this the Corporation had strong objec- 
tions. Complaint was made of the cost of the telephone, the Cor- 
poration undertaking that if they were given control they would 
give a better service for £5 than was now given for EIO. The Post- 
master-General promised to give the views laid before him careful 
consideration, with especial regard to the request of the Corpora- 
tion for a telephone licence. | 


HorsonN (Lonpon).—The County of London and Brush Pro- 
viucial Company have notified the Board of Works of intention to 
apply for a Provisional Order for the district. 

IsLinacton (Lonpon).—The Vestry have decided to increase the 
salary of the electrical engineer (Mr. Albert Gay) to £500 per 
annum, the increase to take effect from 1st January last. Mr. 
C. H. Yeaman has been appointed assistant engineer, at a salary 
of £160 per annum; and Messrs. N. Stanilands, H. Knorr and 
E. Hoadley have been appointed as electricians, at salaries 
of £104 per annum.——The Vestry have decided to oppose the 
application of the County of London and Brush Provincial 

ompany for a Provisional Order to enable them to lay certain 
electric light mains to form connections with adjoining areas of 
supply.———Plans for the extension of the electricity supply station 
are being prepared by Mr. A. Н. Tiltman, F.R.I.B.A.—— 
Applications have been received by the Electric Lighting Committee 
for thesupply of electric current for lighting Messrs. Carter, Pater- 
son and Co.'s new stabling premises in Graham-street, City-road, 
and the Presbyterian Church, in Colebrooke-row, and it has been 
decided to extend the electric light mains to these streets at an 
estimated cost of £700. 

LivERPOOL. -The City Council have decided to light the plateau 
in front of St. George's Hall and a portion of Lime-street in the 
immediate vicinity of the Hall by electricity. 

LoNbpoN County CovNcir.—Sir Arthur Arnold, Chairman of the 
Council, in the course of his annual address on Tuesday, said that 
the future progress of the tramways in London rendered it neces- 
sary that some form of electric traction should be largely adopted. 


Mexico.—In our issue of July 10 we notified that the Municipal 
Council of Mexico require tendera for an electric light installation 
capable of supplying current to 600 arcs and 150 incandescents for 
public lighting, the illuminatiog power of the arc lamps to be between 
2,000 c.p. and of the incandescents 50 c.p. "Tenders have to be 
accompanied with a deposit of £1,000, and must be sent in to Señor 
D. Juan Bribiesca, Secretary, City Council, Mexico, by August 31st. 
The following particulars of the installation will be of interest :— 
The contractor is required to furnish a detailed statement of all 
the mechanical and electrical material of which his installation will 
consist, ав well as a plan of the latter, and to keep such material in 
good condition during the whole period of the contract. The 
electric conductors are to be so arranged that the lamps located at 
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the corners of thorouzhfares shall be on different circuits to those 
occupying the centres of the streets, to enable the latter to be cut 
out at certain hours. Duplicate generating plant for operating the 
dynamos is to be provided, so that no interruption may occur in 
the lighting. The 1,200 c.p. arcs will be used for the centres of the 
streets and the 2,000 c.p. for the corners. The contractor is to 
furnish the inspectors of the City Council with all necessary apparatus 
and instruments, in order that a test may be made at any given 
time, the results of the test to be within 15 per cent. of the 
candle-power set forth for the arc lamps and 10 per cent. for 
the incandescents, and should any disagreement arise between the 
contracting parties or their representatives as to the result of the 
tests or as to accuracy of the measuring instruments, an arbi- 
trator is to be appointed, who shall cause the *'trial to be re- 
peated," so that his decision will be that accepted by both parties. 
The arc lights are to be fixed at a height of not less than 5 metres. 
The arc lamps are to have ‘‘ spheric globes,” completely frosted, but 
notwithstanding to be sufliciently transparent to prevent undue loss 
in the light, and to have“ reflectors of convenient shape and dimen- 
sions to better distribute the light downwards and to protect the 
mechanism of the lamp in the rainy season.” The contractor can 
use high or low pressure so long as good insulation is guaranteed, 
and all proper precautions are taken to safeguard the public, the 
contractor and not the Council to be responsible for any accident 
that may occur. Posts or supports for the lamps, ‘‘in case these 
cannot be hung from cables fixed on to the walls of the houses,”’ 
are to be metallic, and of appropriate form and dimensions, 
the Council having the right to select the style of posts from 
models to be submitted by tenderers. Wherever practicable, 
cables are to be put underground, the contractor to be paid an 
additional 5 per cent. on all lamps fed from the underground 
mains. The hours of lighting will be fixed by the Council, and 
every month a statement of the hours of lighting is to be pre- 
sented by the contractor, such number of hours being not less 
than 3,600 per annum for the 2,000 c.p. arc lights and the incan- 
descents, and 1,400 hours for the 1,200 c.p. lights. Carbons of 
such size and quality must be used ‘‘that even in the case of a 
maximum duration it wil not be necessary to substitute them," 
and the carbons must be changed at times when the traflic will not 
be interrupted. If the Council's inspector should deem it necessary, 
in order to facilitate the inspection of the lighting, to place on the 
circuits automatic apparatus to enable him to verify the statements 
furnished by the contractor, these must be installed by the con- 
tractor. Delay in lighting up, interruption of any or all the 
lights, or lack of intensity” of the lights, will entail fines 
varying from 5 per cent. to 20 per cent. of the amount to be 
paid for the lighting hours of the respective lamps. Should 
the lack of intensity” be more than 50 per cent., or should 
the hours of no light be such that the fines reach during any month 
10 per cent. of the total charge for the lighting, and should this 
occur two months in succession, the Council have the right, with 
the approval of the government of the district, to declare the can- 
cellation of the contract, or to acquire the plant and buildings at a 
valuation to be made by the parties to the contract, the Council 
being at liberty to make payment in monthly instalments of 5 per 
cent, of the total sum agreed upon. If the Council does not accept 
the valuations, it will have the right to administer the lighting 
service, using the machines, apparatus, wires, or conductors, build- 
ings, Ko., and deducting the costs incurred from the monthly 
kettlement referred to, from which account also all fines will be 
deducted, No alteration in the contract price is to be made on 
account of any increase in the cost of fuel or from any other cause 
so long as the efficient character of the lighting is maintained. Any 
differences of account between the contractor and the Council's 
inspector is to be settled by the Council. No part of the public 
installation may be used for private lighting without previous 
arrangement with the Council, and the supply station, buildings, 
or other structures erected by the contractor will be subject to 
police supervision. The duration of the contract is eight years, 
beginning from the date on which the lighting of the city is com- 
menced. At the termination of the contract, either from effluxion 
of time or from any other cause, the Council are at liberty to contract 
either with the same contractor or with another person or company 
for the future lighting of the city, or it can purchase the undertak- 
ing at a price to be mutually agreed upon, orincase of non-agreement, 
by means of a valuation by two experts to be named by the parties, 
together with an arbitrator, ** who will decide without any further 
resource." Should the experts not arrive at a mutual agreement 
as regards appointment of the third party, he will be appointed by 
the governor of the district. The Council will then have 30 days’ 
gcace to decide whether it will take over the installation or not 
at the price fixed, and should it decide on taking over the instal- 
lation the amount will be paid in 20 equal monthly instalments. 
If the Council should deem it necessary to extend the lighting it 
will have the right to demand the said increase of the lights, and 
the contractor will be compelled to make the increase, but only ia 
lots of 60 or 120 arc lights of the same candle-power and 
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in all other respects similar to the lamps already fixed, or 
of 25 or 50 incandescents, and with six months’ notice to 
the contractor. Tne tariff for the additional lamps to be some- 
what lower than those under the original contract, until a 
total of 1,040 arc lights and 300 incandescent lamps is reached, 
when the charge for the lights is to be fixed afresh, but 
not to exceed ''the lowest price which may have been arrived 
at." The Council is at liberty to contract separately, or to itself 
light such portions of the city as are not lighted under this contract 
or its extensions. The contractor will be required to furnish 
current and lamps, &c., for any special lighting the Council may 
from time to time require. Thetender must be clear as to details, 
and lucid in its terms and expressions, and must state the date at 
which the contractor undertakes to complete the installation (this 
not to exceed the period of one year from date of contract). The 
deposit of $5,000 will be returned to unsuccessful tenderers, but 
not to the successful firm, whose deposit will be increased to the 
sum of $20,009, to be lodged in the same manner as the first 
$5,000, this deposit to be returned to the contractor when the 
installation is in satisfactory operation within the specified period. 
Within a month of the Councils decision ''it will inform the 
manager of the Compania de Gas y Luz Eléctrica’ of same in 
order that he may within the term of nine days advise the Council 
in writing whether he intends to take the right of option granted 
to him in the contract. If the ‘Compañía de Gas y Luz Eléctrica’ 
should not avail itself of its right of option, the bidder whose 
proposals may have been declared acceptable will be advised 
immediately, in order that steps may be taken towards entering 
into the contract." The person or company whose proposals are 
accepted will be required to attend upon the Council at the time 
appointed to arrange the bases of the contract, and the rights under 
the contract cannot be transferred without the previous approval 
of the Council The expenses of drawing up the contract will be 
borne equally by the parties. Тһе above particulars are trans'ated 
from the original Spanish. A plan of the proposed area to be 
lighted can be seen at The Electrician office from Monday to Friday, 
between the hours of 10 a.m. and 5 p.m. 


MonECAMBE.— The District Council have acquired a plot of land 
to serve as a site for a new electricity supply station, plans for 
which are being prepared to the Council's instructions. 

WELLINGTON (SaroP).— The County of London and Brush Pro- 
vincial Company have submitted proposals to the Urban District 
Council for the lighting of the streets by electricity. "The Council 
view the offer with favour. 

Остіхоѕ. —Тһе employés of F. A. Glover and Co., of 97, Queen 
Victoria-street, E.C., held their annual outing on Saturday at 
Margate, the head of the firm presiding at the dinner at the Hotel 
Metropole. A large party of employés and friends of Marryatt 
Lilywhite and Co., of Hatton-garden, E.C., held their annual 
outing on Saturday at Maidenhead. 


PATENT RECORD. 


—————8————— 


A record. of Applications for Patents and Patent Specifications Published. 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

NoTE.— The Specifications of Applications for Patents are not open to 
public inspection until. after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is suffixed. 


June 29, 1836. 
14,317. J. ENRIGHT. London. Improvements in electric tramways. 
14,551. A. G. ApAMSON. Glasgow. Improvements in and connected with 
electric tramways or railways. 
A. G. Арлмзох. Glasgow. Improvements in apparatus for the 
use of electric light, gas, or oil fur photographic, illuminating, and 
other purposes. 


14,532. 


14,567, C. A. Hates. London. An improvement in electro-deposition of 
metals and metallic alloys. 
14,376. С. D. BowkrLr. London. Improvementsin master clocks for operating 


or controlling circuits of electrical dials and similar instruinents. 


14,595, P. JENSEN. London. Improvements in anodes for electrolytic 
purposes. (Н. C. F. Stormer, Norway.) 

14,397. F. V. ANDERSEN, London. Improvements in electric arc lamps. 

June 30, 1896. 

14,442. S. van B. Essick. London. Improvements in and relating to 
telegraphy.* 

14,462. A. J. Воот, London. Improvethents in or relating t» systems 
of electrical distribution. (G. J. Scott aud W. S. Janney, United 
States.)" 

14,465. S. van B. Essick. London. Improvements in telegraphic 
alphabets, * 
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16,464. S. van B. Essex. London. Improvements in telegraphy. 

14,499, F. Stock. London. Improvements in microphones.* 

14,500. Е. Stock. London. An improved call-counter suitable for tele- 
phone exchanges.” | 

July 1, 1896. 

Е. Harrison and J. PROBERT. London. Securing so-called caps 

or “ collars" to the necks of incandescent electric lamp globes. 

14,554, Sremens BROS. AND Co. (Т.'міТЕр). London. А buoy that can be 


14,551. 


sunk or raised electrically from a distance, (Siemens and Halske, 
Germany.) 
14,555. SIEMENS BROS. AND Co. (LIMITED). London. Improvements in 


the process and apparatus for the preparing of iron sheets for 
electrical and maguetical apparatus. (Siemens and Halske, 
Germany.) 
P. E. SEcnÉTAN. Liverpool. Improvements in or connected with 
the arrangement and attachments of electrolytic anodes. 
July 2, 1896. 


Н. J. Dowstnc. Londen. Improvements in apparatus for the 
production of electricity from the waste heat of gas, steam, or 
other heat engines. 

G. Byxa. London. Improvements in electro-gas lighters. 

M. Byxa and Е. G. Bett. London. Improvements in and con- 
nected with electric bells, gonga, and the like. 


14,584. 
14,629. 


14,641. 
14,642. 


. SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uniform price of 
8d. each. 
1895. 


SAYER. Electric, &c., railways. 

CAMPBELL, Measuring electric currents, &c. 
RaLEIOH.  Electroiytic deposition of metals. 
Heyrt. Electric cables or conductors. 
JAHNSSON, Electrical gas igniting devices. 
WasHiNGTON, Covering electric, &c., wires. 


1896. 

Risse. Electric accumulators, 
ENTWisTLE (Smith and another). 
DEVONSH'RE 

systems. 
DEvcNsHIRE (Wirt). ккк electric lamps. 
DgVONSHIRE (Steinmetz). Dynamo electric machines. 
DEVONSHInE (Steinmetz). Distributing electric currents. 
Brewer. Collectingjelectricity from overhead conductors. 


11,498. 
11,817. 
11,944. 
13,459. 
14,403. 
15,134, 


5,506. 
6,981. 
7,883. 


Electrical batteries. 
(Steinmetz and another). Electric railway, &c., 


9,550. 
9,531. 
10,124. 
10,134. 


COMPANIES’ MEETINGS AND REPORTS. 


Eastern Telegraph Company (Limited). 


The forty-eighth half-yearly ordinary general meeting of this Company 
was held yesterday (Thursday), at Winchester House, under the presi- 
dency of the Marquis of Tweeddale. 

The SECRETARY (Mr. George Draper) read the notice calling the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN stated that before dealing with the ordinary business 
of the meeting it was his melancholy duty to refer to the grievous loss 
which the Company had sustained through the death of their late Chair- 
mau. Sir John Pender’s long and active life came to an end on July 7th, 
and with it closed a remarkable career, alike honourable to himself and 
beneficial to his country. They were no doubt aware that Sir John held 
a foremost place in that small body of distinguished men who, believing 
in the feasibility of establishing telegraphic communication between 
England and America, aided in succezsfully laying the first telegraph 
between those two countries. Having accomplished that enterprize 
he turned with characteristic energy and perseverance to the work of 
conferring a like benefit first on our Eastern possessions and later on the 
Continent of Europe. His efforts were crowned with signal success. 
Among the companies formed to carry out this great work none had a 
better record than the Eastern. Founded in 1872, with a capital of 
£3,397,000 and a mileage of 8,862 miles, it had now a capital of over 
£6,000,000, and its cable mileage had increased to 26,352 iniles. It had 
paid quarterly dividends uninterruptedly from that day to thia—never less 
than per cent. and as high as 7 per cent., while its shares commanded a 
premium of betweeu 60 per cent. and 70 per cent. Sir John's services 
received recoguition not only from our Government but from many 
foreign Governments as well The memory of their late Chairman 
would be long remembered as a foremost pioneer of submarine tele- 
graphy, and as one entitled to their gratitude and respect. The 
Directors had done him (the speaker) the great honour to elect him to 
the vacant chair, and it would be his ambition to justify their choice. 
They would have noticed—with, he was sure, entire approval—that Mr. 
John Denison Pender would ocgupy the position of. Deputy-Chairman and 
continue to perform the duties of Managing Director, which he had dis- 
charged with marked ability and advantage to the Company ever aince the 
lamented death of Sir James Anderson. With a Board so composed, and a 
Managing Director so competent, they might feel assured that the affairs of 
the Company would be administered in the future with no less prudence 


attending the working of the half-year to the 50th ult., and remarked tha 
the gross revenue had been £466,093, or an increase of £45,567 over that o 
the corresponding period of 1895. The total ordinary expenses for the same 
period had been £99,152, or an increase of £1,092 over those of the June 
half of the previous year. This increase would, he believed, be considered 
extremely moderate having regard to the large increase in their revenue. . 
The cable repairs had cost £53,955, or £18,775 less. In order to balance 
the capital and capital expenditure accounts, and to enable them more 
fully to invest the amount standing to the credit of reserve fund, they had 
issued Four per Cent. Mortgage Debenture stock, to the amount of 
£110,000, at the substantial premium of £31,908. This premium had been 
carried to the general reserve fund, and more than wiped out the discount 
of £28,105 on the issue of Four per Cent. stock, which was charged against 
the fund in 1885. The International Telegraph Conference, held this year 
at Buda Pesth. only came to an end on Tuesday, and it was too early, 
therefore, to express a definite opinion as to the effect which its decisions 
might have upon the future revenues of the Company. -There would no 
doubt be some loss of revenue, but they did not anticipate that it would 
be important. The reserve fund now amounted to £563,295, ог £43,704 
less than it was six years ago. A reserve fund of £563,295 was totally 
inadequate for a Company like theirs. It had always been their policy to 
reduce rates whenever they saw a reasonable prospect of developing 
traffic sufficient to warrant their doing so. In fulfilling their duty to 
the telegraphing public it must not be overlooked that they had also the 
interesta of their shareholders to consider, and they believed that the 
interests of both were best served by strengthening their reserve fund. 
They would endeavour to build up a substantial reserve fund, but it would 
take some time to carry out this object. "There was no doubt that while 
strengthening the reserve fund they would be able to continue the dividend 
they had been paying hitherto, which he believed would be considered by 
all reasonable persons as very satisfactory. The net result was that they 
were able to pay a dividend and bonus equal to 64 per cent. per annum 
and to carry a very substantial sum to reserve. He concluded by 
moving a resolution for the adoption of the report, the payment of the 
Preference dividend, and the declaration of the dividend and bonus 
recommended on the Ordinary shares. | N 

Tht VICE-CHAIRMAN and MANAGING’ DIRECTOR (Mr. J. 
Denison Pender), in seconding the motion, thanked them for the kind way 
in which they had received the sympathetic remarks of the Chairman with 
regard to his late father, Sir John Pender. 

Mr. JAMES GIBB referred in high terms to the eminent services which 
had been rendered to the cause of telegráphy by the late Chairman, and 
said he wished to move the following resolution :— 

“That thir meeting of shareholders of the Eastern Telegraph Company 
desires to express its sense of the great loss the Company has suffered by the 
death of Sir John Pender, and to tender to Mr. John Denison Pender and 
the other members of the family its sympathy in their bereavement.” 

Mr. HENRY T. BURGESS, who said he had known Sir John for over 
40 years, and who testified to the nuiform courtesy and kindness of the 
deceased gentleman, seconded the motion. А 

Mr. JOHN NEWTON warmly M ire the resolution, remarking that 
the family of their late Chairman had the great satisfaction of knowing 
that his life-work was accomplished. He thought that some national 
memorial should be taken in hand by those who had profited so greatly by 
Sir John Pender's work, and that of other pioneers of submarine cable 
work like the late Cyrus Field and Sir James Anderson. MES 

The CHAIRMAN stated that his colleagues and himself endorsed every 
word that had fallen from the three gentlemen who bad addressed the 
meeting. Mr. Newton had referred to what had suggested itself to the 
mind of almost everyone who was acquainted, however distantly, with Sir 
John Pender. The suggestion was a very proper one, and most acceptable 
to the Directors, who would be very glad to assist in every way possible to 
carry it out. He then put Mr. Gibb's resolution to the meeting, and it 
was carried unanimously. 

The VICE-CHAIRMAN again thanked them for their sympathy, and 
stated that he would place the resolution himself before the family, who 
would appreciate it most deeply. 

The resolution proposed by the Chairman was then unanimously adopted. 

On the motion of Mr. NEWTON, a vote of thanks was afterwards passed 
to the Chairman and Directors. Р 

The CHAIRMAN, ір reply, incidentally stated that he had been for 28 
years a Director of telegraph companies. He was, in fact, the first’ Chair- 
man of a cable to the East—the Anglo-Mediterranean telegraph, which 
proceeded from Malta to Alexandria, and was afterwards absorbed by the 
Eastern Company. 

The proceedings then terminated. 

(A full report of this meeting will appear in our next issue.) 


and success than they had been in the past. He then referred to the = tat 


Telegraph Construction and Maintenance Company 
(Limited). 


The half-yearly general meeting of this Company was held on Tuesday, 
at the offices, 38, Old-Broad-street ; Admiral Sir George H. Richards, 
K.C.B., presiding. 

The MANAGING DIRECTOR (Mr. W. Shuter) read the notice calling 
the meeting. | 

The CHAIRMAN: Gentlemen, we are happy to meet you here again at 
this half-yearly meeting. We have no official business to transact, nor 
have we any figures to place before you; but I dare say Ча, will be very 
anxious to know what work we have done during the first half of the 
year, and, so far as we are able to tell you, what are the prospects before 
us for the second half, Before, however, I offer a few remarks on these 
pointe, I think you will agree with me that it would be a fitting 
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thing that I should refer on this occasion to the great loss that 
submarine telegraphy has recently sustained in the death of Sir John 
Pender—a loss, I think it is not too much to say, which has cast 
a gloom over the whole of the great companies with which he was 
so intimately associated, and which he so long presided over. Of 
course, it will be impossible here, and it would be out of place 
if it were not, that I should enter into any details of Sir John Pender's 
services to ocean telegraphy. This will more properly come from other 
sources, But I think we must not forget here that Sir John Pender was 
the first Chairman of this Company on its formation in 1864. Sir John 
Pender did not leave this Company until he realised that a company 
which made cables and laid them scarcely afforded scope for carrying out 
the great designs which he entertained and which he never swerved from 
during the whole of hia life. These designs, gentlemen, were, as I dare say 
you all know, to encircle the globe with the electric cable. As soon as he 
did realise this he set himself to promote otber great companies, of which 
he became the Chairman and the leading spirit, and it was these 
great English cable companies that so largely carried out his designs. 
He had hoped, and we had all hoped, that he would have lived to complete 
them —if there is such a thing as completion in marine telegraphy ; but that 
was not to be. I thipk itis due to Sir John Pender that we should say from 
this Board that in all the great enterprises that he undertook—and they 
were a great many—-he was never discouraged by any difficulties whatever. 
The greater the difficulties tlie more determined he was to surmount them; 
and he surmounted them, I believe, in à way that bas resulted in great 
benefit to the public, and great benefit to those who were associated with 
him as shareholders, and iu a way that redounded to the credit and advan- 
tege of this country. Well, I should just like to mention two incidents 
which occurred in the career of Sir John Pender. They will show his 
entire faith in submarine telegraphy, and also, 1 think, the sagacity and 
the bold enterprise with which he always met every obstacle that came in 
his way. And I mention these two incidents because we were in a great 


way connected with them ourselves ; and, therefore, I have to but offer the 


least apology for doing so. The first of these was in 1865, when the '* Great 
Eastern" dropped the Atlantic cable at the bottom of the sea in mid 
ocean. That was a time when men's bearts failed them, and there were 
very few, except the most sanguine, who did not despair of the final suc- 
cess of that enterprise. Well, it was Sir John Pender, then the Chairman 
of this Company, who was one of the ten to put down £10,000 each for carrying 
on the work ; and it was by that act, and by their subsequent endeavours, 
that the lost cable was recovered, and a second line was laid across the 
Atlantic, thus ensuring, beyond doubt, the success of marine tele- 
graphy, and ensuring, moreover, the possibility of Sir John Pender's 
great schemes, Well, the second incident I wish to bring to your notice 
is this—you will remember the great disaster which occurred in South 
Africa, when our troops were destroyed in 1879. No sooner had that 
intelligence come to England than Sir John Pender took the initiative 
and entered into negotiations with the Government; and before the end of 
that year Aden was connected with the Cape Colony by a cable nearly 
4,С00 miles in length. 
this work, as well as that of the Atlantic cable, was carried out by this Com- 
pany. I think, perhaps, I have said enough on this melancholy subject. 
Other occasions will arise when fuller justice will be done to Sir John 
Pender's achievements by those who certainly are more entitled to pro- 
nounce on them than Iam; but I am sure you will not think I have 
occupied your time unduly with this slight allusion to Sir John Pender. 
To resume, gentlemen, the remarks with which I commenced this meeting 
as to our work, I may tell you that although we have not carried out any 
large contract so far this year. yet we have received orders from various 
companies and Governmenta for several hundred miles of cable; and, 
although we have completed a good deal of this, we have a good deal still 
to complete, But, perhaps, the most important operations that we have 
performed this year haye been the repaira which we have made in various 
cables, all df which have been very successfully accomplished— notably, 
the repairs to the French Telegraph Company's cable between Brest 
and New York. This cable has been lifted twice, and once repaired 
in deep water in the Western Atlantic. We have two of our ships at 
the present time employed on similar service. There is no occasion to 
mention the names of the cables we have repaired, but they number a 
great many, In regard to other work I have to mention, I am glad to say 
that our general trade all through is considerably better than it was 
during the same period of last year. I am anxious, gentlemen, not to 
overstate any of these works which I have mentioned. Like other things 
cables do not fetch the prices they used to. Ido not say this by way of 
discouragement at all, but I do not wish to overrate the work we are doing. 
Now, as regards the future. It is a very difficult thing to prophesy on subjects 
of this kind unless they are really settled. It is also a difficult and disagree- 
able task to us to refuse information to you who are naturally anxious to 
hear it, and when we believe we have good ground for it. But experience has 
shown that there arealways delays and postponements in these matters, espe- 
cially when you are dealing with foreign countries, over which we have no 
control whatever. And, therefore, we think that it is the wisest and best 
plan in the interests of the Company not to say anything that you are not 
certain of. Moreover, I would remind you, gentlemen, that in work of this 
kind we are not the only participators, and it might not be fitting that we 
should publish the affairs of the other parties concerned to the world, at 
least, until the proper time arrives. I am glad to say we are paying the 
usual dividend of 128. a share, being at the rate of 10 per cent. for the 
year, and I may add that the Directors are perfectly satisfied with the 
present position of the Company. This, gentlemen, is all that I can tell 
you, and, as you are aware, there is no re:olution to submit to this moetiug. 

Mr. CROFT said the attendance at their half-yearly meetings had 
always been small on previous occasions ; but he thought that the larger 
attendance on this occasion was a tribute to the memory of the great man 
to whom the Chairman had referred in such éloquent terms, He was sure 


Perhaps I may be permitted to remind you that, 
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that he should be expressing the feelings of the shareholders who were 
absent, and also of those present, when he said that they cordially endorsed 
all that the Chairman had said a« to the valuable services which Sir John 
Pender had rendered to the cause of ocean telegraphy. E 

Sir H. D. GOOCH also wished to associate himself with all that the 
Chairman had said as to the great werk which Sir John Pender had done 
for his age and his country. 

The proceedings then terminated. 


India Rubber, Gutta Percha and Telegraph Works 


Company (Limited). : 

At a meeting of the shareholders of this Company, held on Tuesday, 
Mr. Matthew Gray presiding, resolutions were submitted by the Directors, 
and passed, making considerable modifications in the Articles of Association, 
in consequence of the certificate given by the auditor to the last set of 
accounts presented to the shareholders. The following is a report of the 
proceedings at Tuesday's meeting : — | 

Mr. COCHRANE thought the meeting must be grateful to those who 
had insisted upon fuller information being given before passing the resolu- 
tions submitted to them. He hoped that due attention had been given to 
the reverse side of the circular the shareholders had received, where they 
would see printed the present Articles of Association which the Directors 
in their wisdom were asking the shareholders to expunge and replace 
by the somewhat insipid and colourless resolutions now before the 
meeting. He was anxious that the shareholders should hear from 
the auditor the grounds on which he had recommended the pro- 
posed alterations in the Articles. It struck him as being very 
singular that for a period of at least 20 years, during which he had been 
connected with the Company, the Directors and the auditors had dis- 
tinctly ignored the very explicit instructions contained in the Articles of 
Association, "They had from the shareholders’ side of the table again and 
again asked for further information, but if they had been a little sharper 
they might have pointed to the Articles and claimed as a legal right the 
information which the Directors had consistently and regularly refused to 
give them. Не was not one of those who thought they should show their 
hand to the world ; yet he thought the Directors had forgotten sometimes 
that they were not the India Rubber Company, and that really they were 
the representatives, and not the controllers, of the proprietors of this Com- 
pany. According to the Articles the Directors were distinctly iustructed 
to lay before the shareholders, in the capital and liabilities account, full 
particulars of the debts and liabilities of the Company, and how they were 
constituted. "That, he need scarcely say, the Directora had systematically 
neglected to do. In their last balance sheet, which was a fair sample of 
the previous ones, they had not the information given them to which they 
were entitled by the Articles. Nearly everything was lumped together. 
He should like to hear from the auditor the grounds on which he proposed 
these alterations in the Articles. mE 

Mr. CLARKE (auditor) explained that he had only audited the accounts 
of this Company personally for three years ; but his partner was the pre- 
vious auditor, and he had followed in his wake. Не raised the question 
about the form of the balance sheet, but it was considered that the words, 
“аз near thereto as circumstances admit” covered the case. He had, 
however, considered it carefully, and had suggested that the matter 
should be brought before the shareholders. He had no special reason 
for making the suggestion except that there was a doubt whether the 
words referred to rendered them free from the necessity of giving certain 
detaile. He had been told that it would be prejudicial to the interests 
of the Company to give the full details, and that was the whole reason wliy 
they had not been given. It was a matter, of course, between the share- 
holders and the Board as to what was to be done. He drew attention 
last time to the fact that the accounts were not quite in accordance with 
the Articles, and he thought there would be no objection raised to the 
proposals now before the shareho!ders. 

The CHAIRMAN : I want to point out to the shareholders that we, 
as a trading company, are bound to give tenders for a great variety of 
material that we manufacture, and it is very desirable that our tenders 
should not be known by our competitors. Some of our competitors have 
bought a few shares in our Company for the purpose, I suppose, of getting 
to know something more about how we manage our business; and it ia, 
therefore, I think, very desirable that the auditor, who makes a full 
inspection of our accounts, should be trusted by our shareholders, and 
also that the shareholdera should have confidence in the Directors. The 
Directors want to manage the business in the interests of the share- 
holders, and we have no other object in withholding from them information 
than that it should not get to our competitors, aud be used to our dis- 
advantage. Other companies in the sime line of business do not give 
nearly so much information as we do in our accounts. We think it would 
be desirable that the Articles of Association should be altered in the 
manner proposed, solely for the purpose of making it unnecessary for us to 
insert in the accounts details which our rivals could use to injure thia 
Company. 


Direct United States Cable Company (Limited). 


The following report of the Directors of this Company for the six months 
ended June 30th last will be presented at the meeting to be held at Win- 
chester House, Old Broad-street, London, on Tuesday next, at 2:30 o'clock :— 

The half-year's revenue, after deducting out-payments, amounted to 
£42,156. 11s. 9d., compared with £37,653. 2s. Ad. for the corresponding 
period of 1895. "The working and other expenses for the same period, 
including income tax, but exclusive of cost of repairs of cables, amounted 
to £19,692. 4s. 2d., leaving a balance of £22,764. 7s. 7d. as the net profit 
of the half-year, making, with £4,148. 14s, 4d. brought forward, a total of 
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£26 913. 1s. 11d. For the corresponding period of 1895 the working 
expenses and other payments amounted to £18,909. Os. 10d. 

Three quarterly interim dividends, amounting to £19,750. 15s., have been 
paid during the financial year, and a final payment of 2з. 6d. per share is 
now proposed, making, with the three interim dividends, 2} per cent. for 
the year, being a total distribution of £27,519. 10s. After transferring 

27.500 to the reserve fund account, the balance of £4,235. 118. 11d. is 
proposed to be carried forward. | 

The Directors record with profound regret the death of their highly- 
esteemed colleague and late Chairman, Sir John Pender, G.C.M.G. Sir 
Jobn Pender had occupied the chair of the Company from the date of its 
incorporation in 1877 until early in the present year, when the precarious 
state of his health compelled him to retire from that position. The 
Directors thereupon invited Mr. E. M. Underdown, Q.C., to assume the 

office of Chairman, which he accep: ed. The vacancy in the Board caused 
by the death of Mr. Charles Meara, in 1894, has been filled by the appoint- 
ment of Mr. John Varley, cne of the largest shareholders in the Company. 

The cable repairs in progress in December last were satisfactorily com- 
pleted early in January at a further cost, including new cable inserted, of 
£8,243. 17s. 14., which has been debited to the reserve fund account, the 
balance of which, with the addition of interest, realised profit and amount 
transferred from revenue account, now stands at £315,969. 48. 1d. 

Mr. John Varley and Mr. E. M. Underdown, Q.C., offer themselves for 
ré-election as Directors, as do the auditors, Messrs. Deloitte, Dever, 
Griffiths and Co., and Messrs. J. and J. Sawyer and Co. 


Li 
f 


Globe Telegraph and Trust Company (Limited). 


The report of the Directors of this Company, to be presented at the 
meeting on Tuesday next at Winchester House, Old Broad street, E.C., at 
1 o'clock, states that. the net revenue for the year, after deduction of 
expenses, amounts to £185,222. 19s. 2d., making with the balance of 
£1,238. 3s. 4d. brought forward a total of £186,461. 2s. 6d. From this 
amount there has been distributed £125,614 Os. 9d. in interim dividende, 
leaving an available balance of £60,847. 1s. 9d. The Directors recommend 
the payment ofa final dividend for the year of 33. per share on the 
Preference shares and of 3s, £d. per share on the Ordinary shares, making 
a total dividend for the year of 6 per cent., less income tax, upon the 
Preference, and 44 per cent., net (against 44 per cent. for the precéding 
year), upon the Ordinary shares, leaving a balance of £948. 8s. 8d. to be 
carried forward. The Directors have deemed it advisable in future to pay 
the interin dividends on October Jlst, January 5186, and April 30th in 
each year : the date of the final dividend remaining unchanged. 

Since the last meeting the remainder of the money resulting from the 
paying off of the Direct Spanish Telegraph Company’s Six per Cent. Deben- 
tures has been re-invested, and a full list of the Company’s investments 
accompanies the report. | 

The Directors deeply rezret to have to report the death, ор the 7th inst., 
of their colleague Sir John Pender, who had been Chairman of the Com- 
pany from the time of its inception, and to whose remarkable energy and 
business capacity so much of the success of this Company has been :due. 
The Directora have appointed as Chairman the Marquis of Tweeddale, who 
has been a Director from: the formation of the Company. 

The retiring Directors, Mr. James Pender, M.P., and Lord Sackville A. 
Cecil, offer themselves for re-election, as do the auditors, Messrs. Deloitte, 
Dever, Griffiths and Co., and Mr. William Griffith, B.A., barrister-at-law. 


National Telephone Company (Limited). 


The following is the report of the Directors for the half-year ended 
June 30th, to be presented at the meeting to be held at the Cannon- street 
Hotel, E. C., on Thursday next, at 1 o'clock :— 


The income for the period amounted to £429,680. 14s. 9d., compared 
with £396,385, 7s. 4d. for the corresponding period of 1895. The working 
expenses amounted to £226,250. 28. 7d., against £207,627. 12s. id., the 
net result for the half-year (after deducting the Post Office royalties 
amounting to £38,958. 10s. 9d.) is a profit balance of £164,472. 1s. 5d., 
compared with £152,321. 14s. ld. The rentals carried forward for unex- 
pired terms of running contracts amount to £438,321, 15s.. as against 
£390,978. 3s. 4d. i 

Out of the balance of £136,612. 4s. 3d. available for distribution, the 
Board recommend the payment of dividends at the rate of 6 per cent. per 
annum, less income tax, on the First and Second Preference shares, 5 per 
cent. per annum, less income tax, on the Third Preference shares, and 
5 per cent. per annum, free of income tax, on the Ordinary shares. The 
Board also propose to transfer £35,000 to the reserve fund, and to carry 
forward the balance of £17,133. 6s. 9d. 

The sum cf £248,537. 8s. has been expended upon additional exchange 
and private lines erected during the half-year. A not inconsiderable pro- 
portion of this outlay is attributable to the substitution of metallic circuits 
for single lines, and the construction of underground work in lieu of over- 
head wires ; both these sources of expenditure having become necessary to 
ensure greater efficiency in the service to subscribers in the more important 
and crowded centres. 

The trunk lines erected by the Company were surrendered to the State 
on April 4th last, in consideration, amongst other things, of the payment 
on the same date of their value as ascertained and fixed by experts after an 
elaburate and prolonged inquiry. This transfer, separating, as it does, the 
conduct of the trunk business from the working of the local exchanges in 
the numerous areas assigned to the Company, has naturally involved some 
inconvenience in connection with the “through” telephone business of 
the country ; but as the authorities of the Post Office and the officers of 
the Company are loyally co-operating with the object of securing to the 


public the most efficient service possible, it is hoped that the inconvenience 
adverted to may be speedily terminated. 

The Directors finally state that they have long had under consideration 
the advisability sod necessity of establishing a pension fund for the benefit 
of the officers, clerks, and others in the service of the Company, and ask 
for the support and sympathy of the shareholders in dealing with the 
matter in a generous spirit. 


City and South London Railway Company. 
The report of the Directors of this Company for the half-year ended 


June 30th, to be submitted to the meeting to be held at Winchester 


House, Old Broad-street, London, on Tuesday next, at 12 o'clock, is as 
follows :— 


The receipts from all sources for the past half-year have amounted to 
£24,910. 188. 9d. and the cost of working has been £15,091. 17s. 10d., 
leaving a profit of £9,909. Os. 11d. Inclusive of the balance brought for- 
ward, the net revenue account shows an aggregate total of £11,158. 5e. 2d. 
After making provision for the debenture and debenture stock interest, a 
balance remains available for dividend of £7,499. 1s. 8d., out of which the 
Directors recommend that the full dividend of 5 per cent. per annum be 
paid on the Preference shares, and that а dividend at the rate of 18 per 
cent. per annum be paid upon the Consolidated Ordinary Stock, leaving a 
balance of £1,072. 53. 6d. to be carried forward to the next account. The 
number of passengers, exclusive of season-ticket holders, carried during 
the half-year was 3,192,672, against 5,172,438 for the December, 1895, 
half-year, and 5,115,199 for the corresponding half-year of 1895, realising 
£24,021. 13s., £23,780. 5s. 7d., and £23,711. 5s. 8d. respectively. 

The exceptionally mild winter, ond the extremely fine weather since 
experienced have, there can be no doubt, militated against the traffic of 
the line ; and it is satisfactory that, in spite of these adverse conditions, 
the returns for the half-year show an increase, both in the number of 
gers carried, and in the amount of receipts. 

The alterations at the City station have proved, as was anticipated, 
of considerable advantage in coping with the traffic in the busy hours 
of the day. The new coaches and the locomotive constructed in the Com- 
pany's own shops, are now in use with satisfactory results. The generating 
plant, locomotives and rolling stock have been well maintained, and are iu 
good working order and efficiency. During the half-year a further sum of 
£8,409 Five per Cent. Terminable Mortgage Bonds has been paid off. The 
erection of the condensing plant is now proceeding rapidiy. This work has 
been somewhat delayed through the anxiety of your Directors to avail 
themselves of the latest improvements with the view of obtaining аз perfect 
an apparatus as possible. Active steps are now in progress for the acquisi- 
tion of the sites required for the stations at London Bridge and Fiusbury 
Pavement, and tendera have been invited for the construction of the works. 

The 20,C00 Five per Cent. Perpetual Preference shares have all been 
placed at a considerable premium, it being stipulated that no dividend 
shall accrue upon those shares until after January 1, 1899, by which time 
it is expected the extension will be finished and open for traffic. 

The Billfor the extension of time for the completion of the worka 
authorised by the Company's Act, 1895 (Islington Extensions), have been 
considerably delayed owing to the opposition to the powers granted by the 
original Act for the acquisition of the site of St. Mary Woolnoth Church. 
This opposition having been overcome, it is hoped, however, that the Bill 
will now meet with no further opposition during its remaining stages. 


Crompton and Co. (Limited). 


The report of the Directors of this Company, to be presented at the 
meeting of shareholdera to be held at Cannon Street Hotel, London, 
E.C., on Monday next, at 3 o'clock p.m., states that by the fire at the 
Chelmsford Worka the offices of the Company were, with the whole of their 
contents, including all the books of account there, and drawings, utterly 
destroyed, and as a consequence the Directors are unable to present the 
usual statement of profit and loss for the past year. The Directors have 
thought it best to have a complete re-valuation made of all the Company's 
property and assets as at March 31st last, and the statement so prepared 
they now submit to the shareholders. The loss of property by the fire has 
been made good by the insurance companies, and the amount has been 
partly re-invested in similar assets, leaving a balance of £26,585, which has 
been placed on deposit to be applied only in restoration. 

Owing to the growth of the business and the demand of the insurance 
companies that the generating station for the lighting of Chelmsford 
should be detached from the manufactory, it has been decided, after 
careful consideration, that it is advisable to construct new works upon a 
more convenient site, and they have, accordingly, purchased nine acres of 
freehold ground adjoining the railway at Chelmsford, and contracts have 
been let for the erection of commodious works with a siding on to the 
railway. The Directors believe that these works, situated on the main 
line of railway and fitted with all modern appliances, will place the Com- 
pany in a far more favourable position for manufacturing economically and 
rapidly than it could ever have attained at the old site. 

The Chelmsford Electric Lighting Company (Limited) is making very 
satisfactory progress. The supply station has hitherto formed part of the 
manufacturing premises of this Company, and a fixed charge per unit 
has been made for current supplied to the Lighting Company. 16 is now, 
however, proposed that the electricity station which is being re-erected 
and equipped after the fire shall be sold outright to the Lighting Com- 
pany, which will thenceforward carry on its own business independently. 

Although the insurance companies have paid for the prop«rty actually 
destroyed by the fire, the consequential damage to the Company has been very 


great. Owing to the serious interruption to the business, and the greatly 
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increased costs of manufacturing in temporary premises since the fire, a 
heavy loss hus been incurred by the Company. 

The statement of accounts now presented shows a balance of £10,051. 
Ов. 114. to the debit of the revenue account, to which must be added 
£1,000 as a provision for doubtful debts ; and, as this loss is entirely owing 
to the exceptional circumstance of the fire, the Directors propose to place 
the amount to a suspense account. ; 

The Directors report that the order book of the Company is so full that 
a larger number of men are employed at Chelmsford than has ever been 
„necessary before, and the prospects for the future аге most satisfactory and 

encouraging. 

Viacount Emlyn has retired from the position of Chairman of the 
Company in consequence of hia having been appointed Chairman of the 
Great Western Railway. The Board have elected Mr. John Trotter to fill 
the vacancy, and a resolution will be submitted confirming this appointment, 

Mr. Carlton F. Tufnell also offers himself for re-election as Director, as 
do the auditors, Messrs. J. Н. Duncan and Co. 


Edison and Swan United Electric Light Company 
(Limited). 


The thirteenth annual report of the Directors for the year ended June 
350th, to be presented at the meeting at the Cannon-street Hotel, E.C., 
on Friday next, at 2 p.m., states that the profit aud loss account, after 
writing down considerable amounts for depreciation of plant and stock, 
shows a credit balance of £27,526. 12s. Od., of which £25,026. 128. 9d. is 
now available for distribution. An interim dividend of 5 per cent. per 
annun having already been paid in respect of the half-year ended Decem- 
ber last, & further payment of 5 per cent. per annum in respect of the 
second half is now recommended ; the balance of £5,352. 14s, 9d. being 
carried forward. Notwithstanding the severe competition now existing in 
the trade, the volume of business during the past year (the report states) 
has been larger than in any former period ; but the increase in the cost of 
material and labour, the lowering of the sale prices of many articles, and 
the check to the Company's manufacture consequent upon the strike at the 
Ponder's End Works in the early part of the year, have somewhat adversely 
affected the results of the year's working. 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
314d. per oz. (July 23rd). Consols (23 per cent.) 1158—1154 for money, 
115,,—113,X for account; 24 per cent. 108—1(8} (July 23rd). Stock 
Exchange Settling Days: Consols, Aug. 4th; Stocks and Shares Con- 
tinuation Days, July 28th and Aug. llth; Ticket Days, July 29th and 
Aug. 12th; Pay Days, July 50th and Aug. 15th ; Mining Share Carry-over 
Days, July 27th and Aug. 10th. 


ALUMINIUM COMPANY (LIMITED).— Letters of allotment in respect of 
the recent issue of Four and a-Quarter First Mortgage Debenture Stock 
of this Company Fave, it is stated, been posted. 


BIRMINGHAM CENTRAL TRAMWAYS COMPANY (LIMITED).— An extra- 
ordinary general meeting of the shareholders of this Company was held at 
Birmingham on Monday, when the agreement for the sale of the Com- 
pany's lines to the Canadian Syndicate was approved. The purchasers 
take over the entire undertaking of the Company in return for a cash pay- 
ment to each holder of a £100 debenture of £100, to each holder of a £10 
Preference share of £10, and to each holder of a £5 Ordinary share of £5, 
plus a bonus of £1 per share, with the option of each debenture-holder of 
taking a corresponding amount of Four per Cent. debentures in the new 
Company, to every Preference shareholder of taking Five per Cent. Prefer- 
ence shares, and to every Ordinary shareholder of taking debentures or 
Preference shares to the amount of the cash due tohim. In addition, 
13,000 Ordinary shares of £6 each in the new Company are to be eet apart 
for the Ordinary shareholders only, to be exchanged at раг, so that each 
Ordinary shareholder may still retain one-third of his present holding in 
the Ordinary share capital of the new Company. 


BROCKIE-PELL ARC LAMP (LIMITED).—A Company under this title 
has been formed, with a capital of £80,000 in £1 shares, to acquire the 
inventions of Messrs. James Brockie and Bennett Peil, for the construction 
of electric arc lamps, with the rights of all improvements which the 
inventors may make or acquire in connection with such lamps, for all 
countries and colonies, with the exception of Canada and the United States. 
The Company further acquires the goodwill attaching to the patents and the 
business connected therewith ; and as the patents under which the lamps 
are made chiefly centre in those of 1895 and 1894, and especially in patents 
of 1895 which have already received provisional protection, it will be seen 
the Company thus acquires a very valuable asset. It is intended early next 
week to invite applications for 50,000 Ordinary shares, payable 5s. per sbare 
on application, 5e. on allotment, and the balance as and when required. Of 
the balance of 30,000 sheres, 25,000 are taken} by the vendo:s and 5,060 
are reserved for future issue. The directorate of the Company is a strong 
one, and includes the Chairman of the Westminster Electric Supply Cor- 
poration (Lord Suffield), the Hon. Reginald Brougham (a Director of the 
London Electric Supply Corporation), and Mr. Bennett Pell, who acts as 
Managing Director, while Mr. James Brockie serves the Company as 
electrician and superintendent of the works which are to be estab- 
lished to manufacture the lamp. The merits of the Brockie-Pell 
arc lamp are too well known to our readers to need recapitula- 


tion here. The lamp has been before the trade for many years, and the 
particulars which will appear in the prospectus about to be issued include 
a list of numerous Government Departments, municipalities, and leading 
electric light supply companies and contracting firms who are users or 
buyers of the lamps. ‘his list is a formidable one, and embraces all 
probable trade users as well as a large number of representative business 
houses who have installed the electric light and have adopted the Brockie- 
Pell lamp, in most cases after careful tests of its suitability for the 
special requirements which the arc light has to fulfil. The fact that Messrs. 
Brockie and Pell have been intimately associated with the manufacture 
of the lamp stands also to the benefit of the new Company, which is 
launched with every prospect of a successful career. The report (dated 
May 18th last) of Dr. John Hopkinson, who is consulting engineer to the 
Company, fully confirins reports previously made-as to the efficiency of 
the lamp. The Company is modestly capitalised, and a copy of the pro- 
spectus which we have seen gives more than usually complete particulars 
regarding the patents, &c. 


CHARING CROSS AND STRAND ELECTRICITY BUPPLY CORPORATION 
(LIMITED).—This Company have, this week, invited subscriptions for 
10,000 Four and a-Half per Cent. Preference shares of £5 each, at par, 
payable 108. per share on application, and £1 10s. on allotment, one 
month after allotment, and two months after allotment. The object of 
this issue is to provide funds to meet the outlay for the erection of a new 
station and machinery at 85, Commercial-road, and also for the laying of 
maius in the Strand district, and for other purposes. The prospectus 
gives statistics which show a progressive revenue derived solely from the 
supply of electrical energy within the parish of St. Martin's-in-the-Fields. 
The lampage, for the half-year to June 30th, shows an increase of 647 lamps 
during the half-year. The list opened and closed on Wednesday last for 
London applications, and on Thursday, at 12 noon, for the country. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED). —The 
traffic returns of this Company for the week ended July 19th were £857, 
against £831 in the corresponding week of 1895, an increase of £26. The 
total receipts for the half-year amount to £2,675, against £2,594 for the 
corresponding period of 1895, an increase of £81. 

KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING COMPANY 
(LIMITED).—The Directors of this Company have declared an interim 
dividend at the rate of 6 per cent. for the past half-year on the Ordinary 
shares, payable August lst, The transfer books are closed till the 31st inst. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 19th inst. amounted to £1,267. The amount 
for the corresponding week last year was £1,226 ; increase, £41. 


LIVERPOOL UNITED TRAMWAYS AND OMNIBUS COMPANY (LIMITED). 
At the meeting of the shareholders on Saturday, the Chairman, S'r David 
Radcliffe, referred at length to the relations of the Company with the 
Corporation. They had been approached by the Health Committee with 
& view to ascertaining whether, if some efficient meaus of mechanical 
traction were proposed by them, they would be prepared to consider the 
question of introducing it on their lines and on the various extensions 
which were asked for by the representatives of the outer districts. The 
Directors were ready to move with the times in the matter of mechanical 
haulage, provided it was perfectly clear that not only the public and the 
Corporation should be benefited, but also that the proprietors should reap 
some advantage, or at least not suffer by so doing. Yet, without any 
alteration in the mode of haulage, and provided the results were equal to 
those of the past thirteen years, they felt that they. were, for 
upwards of eighteen years to come, reasonably safe for a dividend. 
They could not, therefore, agree to imperil their position. With 
regard to mechanical haulage, the systems they had tried up to the 
present had not been a commercial success. He hoped the Corporation 
were on the right lines in getting at something that. they could recommend 
the Company to adopt. If they did obtain anythiog of the kind the 
shareholders and the public generally might rest assured that the Directors 
would soon give it a trial. Now that the Corporation are in possession of 
the electric light works, they could not do better than formulate a scheme 
for the introduction of electric traction on the entire tramway system of 
the city. The Leeds Council are equipping their tramways electrically ; 
the Glasgow and Portsmouth Councils have already decided in favour of 
electric traction; while Swansea, Southampton and other Councils are 
discussing the advisability of adopting electricity. 

METROPOLITAN ELECTRIC SUPPLY COMPANY (LIMITED).—Letters of 
allotment for the recent issue of 12,500 Ordinary shares have been posted 
by this Company. 

8T. JAMES'S AND PALL MALL ELECTRIC LIGHT COMPANY (LIMITED).— 
The share transfer books of this Company are closed till the Sth prox. 

STOCK EXCHANGE NOTICE.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in, and to grant 
à quotation to, the River Plate Electric Light and Traction Company 
(Limited) for the provisional certificates for £125,0C0 Five per Cent. First 
Debenture Stock. 


WEST AFRICAN TELEGRAPH COMPANY (LIMITED). —The numbers are 


published of 123 Five per Cent. Mortgage debentures of £100 each of 


this Company, which were drawn on the 20th instant for payment at par, 
on September lat next, at the National Bank of Scotland, Nicholas-lane, 
E.C., after which date interest ceases. | 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company’s traffic receipts for the week ended 17th July, after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company (Limited), were £2,762. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). .—The 
estimated traffic receipts of this Company for the half-month ended 
July 15th are £1,881, against £1,678 in the corresponding peri: d of 1895, 


e 
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COMPANIES? SHARE LIST. 
емира BANE ХАМЕ wank'a Paion, | Wednesday, | Omer | J е не 
a . '8 PRICE e ^ b 
AMOUNT.| „ OF Ie JULY 15. July 22. YIELDED DEED DUP ENDING JULY 13. 
| TELEGRAPHS. € 8. d Highest Lowest 
31,012,880 Stock 12/0 | Anglo-American ....... $63 ici mr Ga PAN эйе dg Em EUR 59 52 50 52 416 2 | Jan., Apr., July, Oct. 50 25 
‚998, Stock 24/0 Terres. cv e O ee nd ae avin aw ed ar 934 944 9th 954 5419 " " 91) 93} 
Vw Stock 5/0 Go): Deferted- 1... ciececocevevcscicovecs es 9 94 9 9} оа om 9 9 
£173,400 100 4% |*African Direct Teleg. 4% Deb. (Reg. & Bearer) — 100 104 100 104 816 11 | January and July 101 ^e 
£250,000 £1) "P Amazon Telegraph (fally pad 9 10 9 10 Y, 9 ар 

180,000 £10 3 Brazilian 8 o 15 15] 15] 151 4 811 Mar. , June, Oct., Dec. 15 15,*, 
&15,000| 2100 b Do. r Cent. Bonds (2nd Series, 1000) esse]. MER." AME 12 116 4 6 7 | June and December s 8 
19,000,000; 8100 7% i ah Cable Capital Stock ......—....- 190 170 160 170 4 2 4 | Jan., Apr.,July, Oct. T 8 
16,000 10 90 Cuba Submarine ................. EIST РЕТ 8 12) 133 123 13 | 518 6 February and August Р »» 
6,000 10 10 Do. Preference 10 per Cent. RUE AUS SA eae 20 21 20 21 45 8 E 
12,931 6 2 Direct Spanish (fully paid) . . 33 4 3} 4 500 April and October 4 & E^ 
6,000 5 10 Do. Preference 10 per Cent. .....- — 10 10 10 10 411 6 " " > e 
Stock | 4} Do. 44% Debentures of £50 SRN odes. 106% 109% 1077 1107 420 45 . oe 

60,710 20 2/6 Direct United States Cable, 1877 ........ «64 9 4 71 5 4 10} 4 8 0 | Jan., Apr., July, Oct. 5 24 
400,000 10 cc сәбә weave 17 17 17 18} 811 2 as a 173 17} 

70,000 10 6 Do. 6 рег Cent. Preference .... T— 181 19 18} 19 з 3 2 " й АЁ os 

81,297,837 Stock 4 рр. ~ per Cent. Mort. Debenture Stock Реб 131 134 131 131 2 19 10 | May and November 133 1 
102,100 100 5 per ont £ Dabentures, 1899. 106 109 106 109 413 6 | February & Auzust 108] * 
260, 10 2/6 "Pi Extension SU E ah aero 174 18 179 18} 3 16 9 | Jan., Apr., July, Oct. 18 174 
£820,000 Stock 4 Do, - per Cent. Debenture Stock .......... 132 136 132 135 3 0 2 February È August às m 
£54,100 100 5 E MI PP. с. (Austin. Gov. Sub.)Dabs. 190) . 100 — 104 100 10: 416 2 | January and July * we 
£80, 100 5 Eastern and 8. African 6 p. Cent. Mor. Dab., 1950 .. 100 1%: 100 104 416 2 d E 
£300,000 100- 4 Do. 4% Mortgage Debentures, 1909 (regd.) ..| 108 109 106 1090 8 1311 | February & August 1i2 e» 
£200,000 £26 47 * Do. 4% Mauritius Sub. Debs. (regd.) ........ 111% 1147 111% 1147 3 10 8 | May and November e$ a 
180, 10 26 Globe Telegraph and Trust.. een ТҮРҮҮ. 11 114 11 1t 81311 | Jan., Apr., July, Oct. 1! HUE 
180,042 10 6% рә 6 рег Cent. Preference — ——— 174 18 173 18 8 6 9 we í 17 175 
50,000 10 5/0 Great oo p А а аем dene эя e »е во а 23} 21) 93) 944 & £8: ү Jess Ape and J uly - sé 
,000 100 5% Do. 6 per Cent. Debentures, 1883 issua.. shade 105 108 105 108 414 1 | March & September м in 
17,000 25 37/6 ‘Indo waropoen 0 eee ert est dee eee eee 53 53 53 56 49 3 | May and November 511 511 
87,548 10 ee London Piatino-Brazilian ..................... A i : " ae e 
£100,000 100 07 Do. 6per Cent. Dàbentures 111 114 111 114 BT 3 March & September - = 
£100,000 | £100 4%  |*Pacifle European Tel.4% Guar. рэбэ.“ Bed" 1042 . 106 109 103 1ч 812 3 e T: “a 
11,839 - 4/0 Reuter's "PT 7 8 7 8 5 0 0 April and October Тү ri^ 
8,881 |£100 Cert.| £l *3ubmarine Cables Trust 6 per Gent. TP 135 140 137 142 & Т. i ^: bi on 
- 16,609 10 6/0 West African Telegraph ... 5 ME 7 8 6 7 4 5 9 | January and July .. 7h Є: 
£238,300 100 5% |" Do. 6 per Cent. Debentures. (rad.) . nene a 103 106 104 107 415 3 | March & September a» кч 

50,000 10 2/0 West Coast of Amerik. Pn 1 9 1 2 ч. January and July . i: “> 

2150, 000 100 8% Do. 8 per Cant. Dabentures, 108. endo Pis 93 10; 9) 194 114 7 | June and December a * 
88,321 10 0/6 West India and Panama RP LES. 1 1 1 T. eh * a x 
81,503 10 6 Do. 6 per Cent 1st Preference . «9 060066 66x 11} ll 11 12 5 0 0 | May and November 11 lly, 

4,669 10 05 . Do. 6 per Cent. 2ad Preference 9 10 9} 10} 5 14 3 ce sa 9 а 
£89,000 100 5% |' Do. 5 per Cent. Debentures, 1917 (red. ) i 107 110 108 111 410 6 June and December А ө. 

61,248 15 5/3 Western and Brazillan. . = 8} 9} 8} 9} 417 7 | May and November 9} 8} 

83,129 di 8/9 ~ 6 per Cant. Cumulative Preferred .... . 6} 71 6} 7 538 M n d 

83,122 7 1 Do. DaferredOvcdinary .,... T y 2} 2} 2} 3 * A es Уу; 

£165,200 100 6 ? E 872 Cent. Debs., Series “ A" 1010 105 10) 105 109 5 12 11 | February & August = a 

62086, 109 6 ' Mort. Debs., Series ** B" 1910.. pat 105 1509 105 109 5 12 11 Ру % f ‘ot Р 

$1,177,000 | $1,000 7 а Union 7% Ist Mort. (Baildiu z) Bonds. | 110 115 110 115 6 210 | May and November " os 

164,300 £100 6 Do. 6 per Cent. Sterling Bonds (red.) . 102 105 1м 107 5 14 10 | March & September РА ШР 

TELEPHONES. " " si ] 

44,000 5 9 Chill Telephone (fully paid) . .. + .. m 
224 850 10 14. Consolidated Telephone Const. & Manufacturing xd А ўз к P i: May and November = — 
171,501 n 1/0 Orlental Telephone and Electric (fully pe v 1 514 8. | Yearly 29 ww - - 
484,597 5 3/0 National as TUM 7 7 7 74 8 910 | June aud December 742 Tis 

15,00) 10 6% ar "Cant. ‘Camatative “st Prof. ВР 17 19 , 19 83 2 | " i, " — 

16,009 10 67 B se Oumalstive 2ud Pref. (fully pald).. 16 17 13 17 810 7 " n T e. 
119,231 5 2/6 Do. 6% Non-Cumalative 3rd Pref. .......... 63 74 63 74 310 2 - T} 614 

1,103,000 Stock 84% |* Do. D3benture Stock, 31Z (red.) 105 108 107 11) 219 3 | January and July 108 105} 

63,0 5 4/0 United River Plate . я werde 8 4l 8 4} 414 2 | July i. ae $e 

£146,733 | Stock 5% [ Do. 6 por Cent. Dabenture Stosk(red.) . BA Ra d 10 103 101 103 411 4 Jang anl July. à - ee 

ELECTRICITY d Ing (ely paid) U m ү 15} РЫР УТУ Г 

40,000 £10 10 City of 1 727 Electric Lighting (fully ps aS "eri & st de 

40,000 10 000 D>. 6% Camalative Pref. Каву paid).... „ха 161 17{ 16 17 819 7 | JanuaryandJaly.. | 17 — 

* Stock 5% A Do. 5% 3 1 age а бвал РРР "A39. +. у 133 137 318 € | June and Dso:moec | 13i) " 

900 £5 za lectric Supply о. for Spain... -. „ m — | .. - 
£30,000 £5 8'0 Charing Cross & Strani Electricity Supply Corp. . 8l 8} 8} 8ї Р = 81 81, 
£57,400 £109 5% D». 5 par Cant. Dabantures,1909 . . — фе - — = 

24,675 28 * County of London & Brush Prov. Ord. (al paid) 8} 9) 8} Hi 38 | a 9 * 
210.000 £10 5 4h D». Pref, (fully paid) ...... sose xi} 18 13} 134 13 4. . ~ 13j, 135, 

8,322 25 А. Wu ſe-to-House Electric .. .. - — os — - РА 
,000 £5 a Kensington & Knightsbridge El. Light t (tatiy pal p " 1) а => | à = à 

10,020 £5 6 * Do. Ist Pref. Cumulative (fany ра г - January and July .. "i en 

45,000 £5 РЕ, Liverpool Electric Supply (fully pad aĝ " А - ES a 
111,000 6 .. | London Blectric Supp pply.. "E P ou 1 1} . - -. T 

19,900 £10 Б Metropolitan Жоао apply (fully pad) is! 1% 13} 13} 14 2-17 | — 13} 13, 

£1500] Stock 417 [ Do. 43% Debs ........een nn nmm а 119 121 119 12 813 4 | Jun3 and Dacamber Р a 

452 £10 4/0 Notting Hill ен атана нйн а ЗУЛ ЛА 19 10} 10} 111 55 ЫТ RE D 
ee - s Rand Electric ... STUDENT осе кажа 18 1j prem. 13 19 prem 75 * 5 = 

19,932 £5 5/3 St. James and Pall Mall res TTEA ORT 11} 123 12 13 Рр еа 12 ed 

20,00) 25 7% Do. 7 per Cant. Preferen a us 9} 10} 9} 10} 8 6 8 ab A * 

59,90) 5 416 Westminster Electric Supply (tally paid). . 10} 11 11 12 218 4 an 11} 1017 

ELECTRIC MANUFACTURING, 4. COMPANIES. 

90,000 8 1/8 Brush Electrical Engineering .. di 1 18 1 1} T m 1 lj, 

90,000 2 8 Do. 6 per Cant. Pref. Non- Cumulative ...... 1 1g 18 1$ 5 | E 1g e 

£125,000 | Stock 41 Do. 4} рэг Cent. Dabantures.. 112 115 112 115 819 8 | March & Sap'amber e 

28,1 5 8/0 Crompton and Co., 7 per Cent. Салате’ Prat.. 2 P 2 21 T January and July .. one 

59,261 5 1/6 Edison and Swan United (* A" Swan) (£3 paid) .. 1 2 11 2l 6 13 | February & Auzust T m 

£111,000 Stock 43% D». 44% Mortgage Dabenture Stock J. 103 105 103 106 4 5 1 | January and July .. ae = 

& :3,0:0 £5 * Electric and General Invest. Ordinary (£1 paid) .. a ә» 5 - — 
110,000 2 Ps Bilectrico ConsirucHon 7.0.0266 o e e e b cues 1 14 1} 18 T - — z 
12,845 2 293 D». 7 рэг Cent. Cumulative Pref. ........ 2 8 24 3 413 4 | September ........ a - 
91,195 2 10/0 Elmore's Patent Copper Depositing ........... 9 i 4 1 - = * T 

, 5 8 Fowler-Waring Cables (fully paid 2% та - e$ at T 

50,000 10 5/0 | India Rubber, Gutta Percha, &2., Works ......xl 21 23 21 23 4 611 | February & August 2) 21 

#2 10,000 100 .. |* Do. 4 per Cent. Dabontures .... .—........| 105 108 105 103 5 14 1 | March & September - es 

15,995 £10 T (nternational Okonite Ordinary ............ eese T m - - - — 

16,000 £10 | Do. 8 per Cent. Preference 2s J 80 December and June EX dà 

20,000 £5 £5 У inchester Edison-Swan ' A" (£1 101. paid) . ü , > са — 

37,350 12 12/0 | Telegraph Construction and Maintenance ...... xd 87 40 87 40 4 710 | Marchand July. 49 383 

£150,000 100 gy |*. Do, &per Cont. Bonds. са orere eei deos 102 105 102 105 415 3 January aad July . Y EK 

87,514 £5 s Woodhouse and Rawson Ordinary (£1 15s. pald).. AA ‘ 2 oe i: - 

41,098 £5 zs Do. Preference (fully раій).................. = aa T Ж os 

£100,000 10 100 W. Т. Henley's Telegraph Works Ordiuary........ 17} 18} Y 284 410 1 March & Səptember 18] $ 

830,000 10 70 Do. 7 per Cent. Preferonco ................ 17 18 171 13} 8 15 ИШЛЕ | : T 

£50, Stock 44% Do. 44% Mortgage Debentare Stock.. 103 114 109 114 4 0 0 Februwy & August . .. 
RAILWAYS лмо TRAMWAYS. ; 

£630,000 | Stock 14% | Clty end South London Rallway Con. Ordy. ...... 41 40 45 47 213 2 January and July .. 45] 45 

7,650 10 bz Do. 5% Perpetual Preferenc 14} 14 141] 15i 3 6 5 T T T e 

410,171 | Stock 4% Do. Perpetual Dobentur -= «= = ne =». ~» 135 137 185 137 218 5 | May aud November os - 

87,500 £10 8 Li ary ool аи U 13] 14 131) 14, АА ОШ — i ка 

10,000 10 n». РЕОН шж Anf АБ ALGO Ink АТР! 17 173 2 16 10 | - Š = 
125,000 Btock 1 Do. 4 C/ ood rec Me ar m, 96 1127; 1144 112 LLE} 8 910 | January and Jaly . os = 


* In calculating the yield on this security, allowance has been made for accrued interest but not for redemption. 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


. This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 
Small Space, 

Small Cost, 

High Efficiency, 

Perfect 

Governing. 
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49, Queen Victoria Street, | —— 
LONDON, Е.С. 


- PRICE 7s. 6d., post free, 8s. 8d. ; abroad 98. 
“THE ELECTRICIAN” 


ELECTRICAL 250. DIRECTORY 


The Big Biue Book. 


Nearly 700 pages of closely printed, carefully revised and up-to-date 
Directorial Matter. 

Over 500 pages of Valuable Editorial Matter, the greater portion 
Original and Specially Compiled for this Book. 


0900000 


COMPARISO "meten or rore EOPEGIALLY INVITED. 


— ————M—— — — 


OF ALL BOOKSELLERS AT HOME OR ABROAD, AND OF 
"THE ELECTRICIAN" PRINTING AND PUBLISHING CO., Limited, 1, 2 and 8, Salisbury Court, Fleet Street, London, RC. 
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THE EASTERN TELEGRAPH. COMPANY'S SYSTEM AND ITS GENERAL 
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CONNECTIONS. 
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— des" 221 CABLE COMMUNICATIONS an ( ee 
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THE | 
IN CONNECTION WITH THE | (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. | D 


By DIRECT TRIPLICATE CABLES, to орап, Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. C 

. Telegrams should be sent from the Company's Stations — 
LONDON-—!!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. | 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Chio, Syra, Candia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens, Cephalonia, Santa Maura, Tinos, Andros, Zea, and 
| ац the Gree ands. 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
| Main Sections. 


In sending Telegrams from Postal Stations CC 22 these words being signalled gratuitously b 
care should be taken to mark them— v LA. HA STH RIN, the Postal] Authorities. 2 


Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 
37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES, 
Winchester House, 60, Old Broad Street, E.O By Order, GEORGE DRAPER, Secretary. 
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TELEPHONE No. 16,077. TELEGRAMS: ‘INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1850), 


Etcotrical Auctioneers, Valuers, 
^ AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. |. 


ITY AND GUILDS OF LONDON INSTITUTE. 


SESSION 1896-97. 


THE COURSES OF INSTRUCTION ` IN ENGINEERING AND CHEMISTRY 
at the Institute's Colleges commence in October, and cover a period of two to 
three years. The MATRICULATION EXAMINATION of the Central Technieal 
College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition-road, S. W.), a College for Higher Technical Instruction for Students not 
under 16 years of age preparing to become Civil, Mechanical or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. 

THE MATRICULATION EXAMINATION will be held on September 21st to 24th, 
and the new Session will commence on October st. 

Professors :—O. Henrici, LL. D., F. R. S. (Ma hematics) : W. C. Unwin, F.R.S. 
M. I. C. E. (Civil and Mechanical Engineering); W. E. Ayrton, F. K . (Physica and 
Electrical Engineering); H. E. Armstrong, Ph. D., Y R. 87 (Chemistry). 


CITY AND GUILDS TECHNICAL COLLEGE, PINSBURY 
(Leonard-street, City-road, E.C.) The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for Students not under 14 years of age, preparing to 
enfer Mechanical or Electrical Engineerin ring and Chemical Industries. 

THE ENTRANCE EXAMINATION be held on September 22nd, and the new 
Session will commence on October 6th. 
Professors :—8. P. Thompson, D.Sc., F. R. S. (Electrical Engineering) ; .R. Meldola, 
F. R. S. (Chemistry). 
‘ JOHN WATNEY, Hon. ecretary 
City and Guilds of. London Institute 
Gresham'College, Basinghall-street, Е.С. 


(UNIVERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURAL DEPARTMENT, 
Assisted by Өс Education Board of London County Council and by the 
Carpenters’ Company. 
з NEC SESSION 1896-7. 
THE COURSES OF INSTRUCTION IN MECHANICAL, CIVIL, AND ELEC- 
TRICAL ENGINEERING AND ARCHITECTURE commence on OCTOBER 6th. 
They are arranged to cover periods of two and three years. 


Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
tion, and of the Fees, may be obtained from the Secretary. 


PROFESSORS :— 


Mechanical Engineering ...... T. Hudson Beate, M. I. C. E. 
Electrical Engineering J. A. Fleming, F. R. S. 

Civil Engineering L. F. Vernon ио M.I.C.E. 
Architecture.............. .. T. Roger Smith, F. R. I. B. A. 
Physics ...................... G. Carey Foster, F R. S. 

Chemistry ........... ........ W. Ramsay, F.R.S. 

Applied Mathematics ........ K. Pearson, F.R.8. 

Economic Geology ............ T. G. Bonney, F. R. S. 
Mathematics.................. M. J. M. Hill, F. R. S. 


The new wing of the College, opened by H. R. H. the Duke of Connaught in May, 
1893, contains spacious mechanical and electrical engineering laboratories, work- 
sho оре, drawing office, museum, and lecture theatres. 

e laboratories are fitted with all the best appliances for practical work, and for 
research work of the most advanced character. 


HERIOT.WATT COLLEGE, EDINBURGH. 


F. GRANT OGILVIE, M.A., B.Sc., F.R.S.E., PRINCIPAL. 


DAY CLASSES—SESSION 1896-97. 
The BESSION extends from TUESDAY, 6th OCTOBER, 1896, to FRIDAY, 
- 4th JUNE, 1897. 
These Classes provide Courses of Study extending over one or more years, suitable 
for students who have previously passed through the curriculum of a secondary 


echool. The prin пора Courses аге :—Physical and Chemical, Mechanical Engineer- 
ing and Electti Engineering. There are also Classes in French, German, 
Drawing, and Practice of Commerce. 


Claas Fees from Kl. 1s; to #4. 48. Session Fee, £10. 10s. 

There is also a Preparatory Course of Instruction for Agricultural Students. 
Session Fee, £5.' 5s. 

An Extract from the Calendar of the Сое, givin pardonan of the Day 
Classes, and of the various Appliances, Laboratories, an orkshops available for 
instruction, may bp had on application to the Librarian, at the College, or to- the 
Treasurer of ТРА Heriot’ 8 V uat. 


Treasurer's Chambers, 20, York-place, 
Edinburgh; 91st J uly, 1890. 


NIVERSITY COLLEGE OF NORTH WALES, 
_ BANGOR. 


ELECTRICAL ENGINEERING. 


Professor ANDREW GRAY, LL. D., F.R.S., will begin in October next a systematic 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 


ELECTEICITY. 
ius Physical Laboratory is fully equipped with a Compound Steam Engine, 
8 Transformer, Secondary Battery, and the most approved modern Measur- 
ing 1 Instruments for all branches of Electrical Engines 
boratory fees at the rate of £1. 1s. per term for six hours per week. 
| Composition fee for all College Lectures for the Session, £10. 
Applications for Calendar, Prospectus, and general information to be made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


DAVID LEWIS, Treasurer: 


X1X 
2 Gold Medals. 


SILLA, 


Manufacturer of 


E STANLEY 


. DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Telegrams, ‘‘ Turnstile London. Ц Telephone, 65188 


SOUTH- -WEST LONDON POLYTECHNIC INSTITUTE, 


MANRESA ROAD; 'CHELSEA, S.W. 


(Near Chelsea Town Hall. Nearest railway stations, South Kensington and 
a Sloane Square. ) i 


Princtpal—HERBERT TOMLINSON, В.А. F. R. S. 


TECHNICAL DAY CLASSES in Mechanical and Electrical 
Engineering will be commenced on SEPTEMBER 29th, 1896. 

The Full Course will extend over a period of at least two years. 

Fee for complete course, £15 per annum. | 


For further particulars apply to the Secretary. 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY 


LIMITED, ` 
GUARAN TEES FIDE LIT. 
Rend for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &o., &с. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY IN SURAN CEi 


Head Office: 49, CHANCERY LANE, LONDON, W.C. 


BRITISH ELECTRIC TRACTION (PIONEER) C0., 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.O. 
Chairman—Sir CHARLES RIVERS WILSON, 6. C. M. G., C. B. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 


the requirements of each locality. 
Address communications to E. GARCKE, Managing Director. 


THE ELECTRICAL and GENERAL ENGINEERING 


COLLEGE (PENYWERN HOUSE). 


3454, Penywern Road, HARRIS COURT, S.W 


G. W. de TUNZELMANN, B.Sc., M. l. E. E. 
C. CAPITO, M. i. E. E., M.I.M.E. 


— INS 


Principal: 
Senior Instructor: 


PAA 


EXTENSIVESLABORATORIES, DYNAMO ROOM, STEAM ENGINE. 


- ENGINEERING WORKSHOP with MAOHINE TOOLS, 
PATTERN SHOP, &c. 


DOULTON:CO., 


MANUFACTURERS. OF 


eee 


FOR MELTING 


Malleable Iron, 
Steel, Antimony, 
Gold, Silver, em. 


De pui; 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS. 


XA DOS EVE. LONDON, S. H. 
C 


(ARUCIBLES 


* DE 
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APPOINTMENTS VACANT. WANTED, and FOR SALE. 
CORPORATION OF SUN DERLAND. PLATINUM UTENSILS, SORAP, LAMP TOPS.—Bost 
prices given by Derby and Co., 44, Clerkenwell-road, London, E. C. N.B.— | 
The CORPORATION require the services of an ELECTRICAL ENGINEER to act | Platinum so 


ав Resident Engineer at their Electric Lighting Station, and to design and super- 
extensions of their station plant and mains. 


intend ap Any extensions of the 
station buildings will be designed and carried out after consultation with him by 
the Borough or other Engineer. ә 


A Schedule of Duties can be obtained on application to the nndersigned. 

It is essential that candidates should have been properly trained both as mechani- 
cal and electrical engineers, have a full knowledge of both the three-wire continuous- 
current And the high-tension alternating-current system, and have had central 
station experience. 

The candidate selected will be expected to enter upon his duties by the 1st day of 
Bii ode next. 

anvaseing is prohibited. 

The engagement wil! be for four years certain from the date of the engineer enter- 
ing upon his duties, subject to the option of the Corporation to determine it by 
three months’ previous notice in writing expiring at the end of the first year. The 
salary will be for the first year £300, second year £350, third and fourth years £400 

r annum. 

V Subject as aforesaid the engagement to continue after the fourth year at the 
salary of £400 per annum, with the right of either party to determine it at the ex- 
piration of three months’ previous notice in тиип. Е : 

Applications, stating age, Station experience, an accompanies by original testi- 
monials, to be addreased to the undersigned, endorsed ‘‘ Application for Electrical 
Engineer," and to be delivered at the Town Clerk's Department, Town Hall, Sunder- 
land, not later than TUESDAY, the 4th Augas рсе 

y order, 
FRAS. M. BOWEY, Town Clerk. 

Town Hall, Sunderland, 17th July, 1896. 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
. UPON-TYNE. : 

The COUNCIL invite applicatione for the post of ASSISTANT LECTURER and 

DEMONSTRATOR in PHYSICS. The stipend attached to the appointment is £120 
annum. 

v Duties will commence on October 1st next. 

Applications and testimonials must be sent on or before August 29th to the under- 
signed, from whom further particulars may be obtained. 

H. F. STOCEDALE, Secretary. 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXOHANGE, are inserted in THE ELEoTRICIAN ” at the following low rates: 

` Three Lines and Under 1s. 6d. 
Per Line After 


Nine Words to the Line. 


SITUATIONS VACANT AND WANTED. 


HEMIST.—WANTED, competent Analytical Chemist. 
Thorough Electrical knowledge ыша CC ADD with full particulars, 
“А. C., Electrician Office, Salisbury-court, Fleet-street, C. 


STIMATE CLERK.—WANTED, by large firm of Elec- 

trical Engineers in the North of England, thoroughly competent man to take 

c e of estimating and 1 department. Previous knowledge essential. 
Apply, E. C., Electrician Office, Salisbury- court, Fleet- street, E. C. 


RAVELLER WANTED, experienced Man having good 
connection with the Electrical Trade in North of England.— Apply, T. W.,“ 
Electrician Office, Salisbury - court, Fleet-street, London, E. C. 


TRAVELLER, to sell Electrical Fittings in Provinces, on 


salary and commission. Must have good connection and references. — Apply, 
UNIVERSAL ELECTRICAL FITTINGS Co., Ltd., Suffolk-road, Sheffield. 


-—— 


HE JOURNAL OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS. 
Edited by F. H. WEBB, Secretary. 

PART No. 124. —Containing the following Papers : “EXPERIMENTAL TESTS ON 
THE INFLUENCE OF THE SHAPE OF THE APPLIED POTENTIAL DIFFER- 
ENCE WAVE ON IRON LOSSES OF TRANSFORMERS,” by STAN BRETON 
C. PERCY TAYLOR (Students) and JAMES MARK Bakr; "T 
WATER POWER, ESPECIALLY WITH A SMALL FALL, WITH SOME 
EXAMPLES OF PLANTS FOR THE GENERATION OF ELECTRICAL ENERGY,” 

ALPH. STEIGER, with full Report of the Discussions thereon; also a Classified 
of Articles on Electricity and Magnetism appearing їр the Principal Technical 
Journals during the month of May, and Abstracts from some of the more important 
of thém.—Price THREE SHILLINGS AND SIXPENCE. 
E. & F. N. SPON, 125, Strand, W.C. 


Manufacturer of 
ELECTRICAL AND PHYSICAL“ 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
CATALOGUES FREE. 


В.А. STANDARD SCREW THREAD 


DIES, 8 SCREWS, 
SCREW- f APS CHASERS, 
PLATES, l 9, &c. 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 
LEHMANN Bros., late TH. LEHMANN, 
Original Maker of the above Thread, 

38, Hampshire Street, Torriano Avenue, LONDON, N.W. | 


LEY 
UTILISATION OF - 


FOR SALE.—A BARGAIN. Nearly new, pair of COM- 


POUND AUTOMATIC EXPANSION ENGINES, by Fowler, Leeds, 15in. and 

24in. cylinders, 240 B.H.P., 140 В.Р. 

SE УШАМ COMPOUND ENGINES, GG, each 1410. low-pressure cylinder , G: to. 
Several other HIGH-SPEED ENGINES for dynamo driving, from 95 to 100 H.P. 
LOWRIE-PARKER ALTERNATING CURRENT DYNAMO, 70 kilowatts, E.M.F. 

2,000 volts, 10,000 alternations at 480 revolutions per minute, and exciter for same. 

THOMAS JOHNSON, Prescott-street, Wigan. 


ACCUMULATOR CHARGING.—C. H. CATHCART: 


and CO., having plant tally ee for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E.C. (Telephone No. 65,266.) 


LECTRICIANS.—NOTICE to EMPLOYERS.— Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books, 
Etndly send us particulars of any VACANCIES you may have. wei can introduce 
you, free of charge, to the best men now at liberty. 
1 CHAS. RIC ON and CO., Engineers Bureau, 842, Strand, 
ndon, W. 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 
others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN See nvestments can obtain personally 
(or through the solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed.—Address, CHAS. RICHARDSON and CO., 842, Strand, London, W.C. 


HOLDEN-D’ARSONVAL 


GALVANOMETER 
a 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


Sensitive. 
Portable. 
8 Dead Beat. 
UNAFFECTED BY VIBRATION. 
66 10 0. £5 00. £4 0 0. 


J. PITKIN, 56, кеа Lion sc, cLERKENWELL, E b. 


C. WV. TREACHER & CO. 
165, Queen Victoria Street, London, E.C. 
Mánufaoturing Elootriolans, 
ELECTRICAL SUPPLIES of Every. Kind. 


CHEAPEST HOUSE IN THE TRADE. 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free. 


Price td.) DAILY (Price Ads-- 


TENDERS ano CONTRACTS. 


The New London Daily Paper. 


Cofttains :— 

ALL THE CONTRAOTS OF THE DAY. 
Including :— 

THE ELECTRICAL AND ENGINEERING 


REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers 


Subseriptions:—3 months, оз. 9d. ; 6 months, 19s. 6d. ; 12 mon 
post free. Single Coples id., free id. "dose 
ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, 
LONDON, E.C. 


I 
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| WM Mit NNN 


| M VIAM 0 


|SIN NCLE can 


(SYSTEM BERTHOUD, BOREL and OO., 


. abo. J CORTAILLOD, SWITZERLAND. 


— ——— Á— 1009 00606 


reve» LEAD-COVERED GABLES ^: ms 
r TELEPHONE, TELEGRAPH, ONO 


As used at VIHA. Innsbruck, Lucerne, "Vevey, 
Montreux, Cologne, Monaco, &c. 


SOCIÉTÉ D'EXPLOITATION DES CABLES p 


Price 1s., post free Is. ad. Annual Subscription, 12s. Od. post frée, abroad 14s. 


“THE ENGINEERING MAGAZINE:” 


An American Monthly Periodical, marae an extensive sale and containing popularly-written critical articles on Electrical Engineering and Socia 
Subjects by leading writers. 


CONTERYS OF THE JULY ISSUE (No. 4, Vol. XI.). 


THE CAUSE AND REMEDY FOR BUSINESS DEPRESSION Edward Atkinson. RECENT IMPROVEMENTS IN GOLD MILLING. II.—H. M. Chance. 
THE TURNING POINT IN RAILWAY REFORMS—M. E. Ingalls. MODERN MACHINE SHOP ECONOMICS. IV.—Horace L. Arnold. 
THE ¥ILTRATION OF MUNICIPAL WATER SUPPLIES Rudolph Hering. THE ARCHITECTURE OF HOME-MAKING—C. E. Benton. 
THE UTILIZATION OF ANTHRACITE CULM —BEdward Н. Williams, jun JAPAN’S INVASION OF THE COMMERCIAL WORLD—A. R, Foote. 
THE DIRECT PRODUCTION OF ELECTRICITY FROM COAL—G. Н. ‘Stockbridge. A PRACTICAL EXPOSITION OF ELECTRIC LIGHTING—W. A. Anthony. 


Each issue of the Magazine also contains— 
A Complete index of the Contents of the World’s Technical Press. 


THs ENGINEERING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the- 
Magazine from the Commencement will be forwarded post free on request. 


A Speolmen Baok Number will be forwardod on reeht of Gd. to defray postage, &o. 


European Agent: GEO. TUCKER, Publisher, THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd. 


SALISBURY COURT, FLEET STREET, LONDON, E. c. 
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This List will be added to from time to time. 


SPECIAL OFFER. 
‘The Electrician " Printing and Publishing Company, Limited, stock an immense quantity of the best Technical 
Books (both elementary and advanced), some of which from time to time become slightly soiled, or there are 
other reasons (chiefly storage requirements) which necessitate their clearance. The Company have the 


following, which they desire to clear at the prices below, post free; abroad add 10 per cent. for portare. 
A special discount of 5 per cent, on orders exceeding £2 in value, and of 10 per cent. on orders of 25 and 


upwards. This offer is made subject to the Books in the List шшш unsold. Remittance must accompany order, unless 


an account 18 open. 
Published G Offered G 


The Alternate-Current Transformer, in Theory and Practice. Vol. І. First Edition в. d. g. 
(A few copies only) 76. 5 
Armature Windings of Electric Machines. By PansuanL aa деше Very slightly ROHOG > 80 о... 24 
Thompson's Dynamo Electric Machinery. Latest Edition. slightly soiled 24 0 . 21 
The Telegraphist's Guide. By James BELL 5 -— SE tly soiled . 1 6 1 
Magnetic Induction in Iron and other Metals.. . . ditto 10 6 9 
The Work of Hertz and Some of his Successors. By OLIVER J. Lopce ‘Slightly, soiled nett 2 6 2 
Practical Notes for Electrical Students. By KrewwEnLv and WinkiwsoN 6 6 5 
Manufacture of Electric Light Carbons ... i T Slightly poned 1 6 . 1 
Primers of Electricity. By Housrow. Bound paper t boards  ... ditto 16 о 
Lodge’s Modern Views of Electricity ... sce .. ditto 6 6 5 
Kempe’s Electrical Engineer's Pocket Book  ... oat . ditto 5 0 4 
Induction Coils. By Bonney ditto 8 0 2 
Electric Motor and Its Kpplication. By Marr and Werzier ditto 12 6 .. 11 
Electromagnetic Theory. By OLIVER Heavisive . | ditto is fas 8 .. 12 6 .. 10 
Badt’s Well-known Handbooks ... ditto "T . each) 4 6 8 
Dynamo Tender’s Handbook. Bell Hanger’s Handbook. Incandescent Wiring Handbook. ° 
Geipel and Kilgour’s Electrical Engineering Pocket Book ... ditto ... das . nett 7 6 6 
Electric Lamps and Electric Lighting. By Dr. J. Н. Fiemme ditto zi cn we UO. „+ 5 
Incandescent Lamp and Its Manufacture. By G. S. Ram  ... ditto тв. 6 
Drum Armatures and Commutators. By Е. М. WrvwourH ... ditto тв. в 
Bromley Holmes’ Electric Light Popularly Explained . . Unsoiled ... 10 0 
Maycock's First Book of Electricity and Magnetism... .. ditto 2 6 2 
Standard Electrical Dictionary. Ву Dr. T. O’Connor SLOANE ditto 12 6 ... 10 
Soap Bubbles. By C. Уккхох Boys m . ditto 26. 1 
Bedell and Crehore’s Alternating Curre nts . ditto — ... 11 0 . 9 
Boult's Comprehensive шешен ие в Tables for Electric Conductors 5 0 8 
Urquhart’s Electric Lighting T колой Te T o8: 5 
Urquhart's Electrio Ship Lighting ET dus is ditto 76.. 5 
Urquhart's Dynamo Construction id ecco os v4 ditto 7 ᷣ 6 5 
Urquhart’s Electric а Fitting г iss id . . ditto 5 0... 4 
Verity's Electrici ай Date ; "AEN .. ditto 16. 1 
Guide to Electric ign By Воттоме И . ditto 10 . 0 
Burch's Manual of Electrical Science .... ` "T NE . . ditto зо... 2 
Routledge’s Ready Reckoner''  .. Tm EU .. ditto 2 6 1 
Reid’s Patent Indexed Ready Reckoner | DES ox .. ditto 2 6 2 
Trotter's Wiring Slide Rule т a Gi ditto 2 6 2 
May's Po heed mstructor .. 5... 0 a ma Slightly soiled 26. 2 
May’s Be oe: On card. bs d 20 1 
Ds . For pocket. . ae 995 2 6 2 
3 3 qae of "Eleotrio Conduotors. On eard. 20 1 
ditto For poor 2 в. 2 
W. Mud. R. Wiring Tables. Paper. И е 10. 0 
Volumes XXVI, XXVIII., XXXI, XXXIV., o ot as ‘The Electrician " ... " .. Slightly soiled... 12 6 ... 10 
Volume XXXV, ‘ditto ... uf je. ditto . 17 6 . 15 


The following 1 s have been oleared, and are no longer on offer :— 
Inventions, Researches and Writings of Nikola Tesla. 
The Alternate-Current Transformer. By J. A. Fiemme. Vol. II. 
Spinning Tops. By Prof. Joun Perry. 
“The Electrician " Electrical Trades Directory and Handbook for 1896. 
“The Electrician” Primers. Both Volumes. 
Primary Batteries. By Cannanr. 
Карр в Alternate Currents. 

W. and R. Wiring Tables. Mounted and glazed in cloth case for pocket. 

Electricity v. Gas. By STENT. 
Vols. XXVII., XXIX., XXX., XXXII. and XXXIII. of „The Electrician." 


"THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LIMITED, 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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"SOLE MAKER OF BURSTALL'S BEAUTIFUL 
GALVANOMETER SCALE AND LAMP. 


RICKS S 


PATENT 


BATTERY HYDROMETERS, 


FIG. 1 has four different coloured beads, indicating different gravities, and 
the correct gravity is shown on the bead which floats nearest the centre of 
the tube. It has a hooked top, so that it may hang inside the accumulator, 


kr Г Se BA gl aS Ye сур шт ЕШ 
29 „и: 82 69 40 20 2 æ 60 60 10020 40 6 80 208 


Фф and is excessively simple and absolutely reliable. 

5 Price only 4s. 6d. = fz ei 
— S © 5 

8 FIG. 2 is loaded with shot at one end, and has the scale clearly marked in & 3 — 

— its stem. It is made to float in the battery, and is in extensive use by "m 

t Electric Companies, E- 

s Price Es. E 

д Ета. 8. This beautiful Instrument (designed by Mr. Keating) has a pure oreen i Fes 

T white enamel glass stem, which is open at the top, and there is a hole at the i 

Ф ! bottom of the stem through which the fluid enters as it sinks in the test jar. u- Che 

> It therefore differs materially from all other Hydrometers, and gives such a — 

"i splendid open scale that reading is rendered exceptionally easy and distinct. swe J| - ngo 

g Price 4s. 6d. c4 

5 i209 f 1200 


8, 9 & 10, Hatton Garden, London, E.C. ai 


Late 


PARIS —— 


„€ Cyclone Electric fan Jules RICHARD (uui mias 


) 


ү] Ё Наѕ been proved by the highest authorities ч 
be the Most Efficient in the Market. 


- MATTHEWS & YATES, 3 


‘Swinton, MANCHESTER. | 


THE INDIAN AND EASTERN ENGINEER, 


AN HUSA ЕЮ nee: JOURNAL 


Electric Measuring Instruments. 


Ammeters, Joltmeters, Wattmeters 


(SELF-RECORDING AND INDICATING). 


Self- Recording and other Instruments for all Scientific 


ENGINEERS IN INDIA AND- THE EAST. and Industrial Purposes. 


The INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise іп 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 

RATE OF SUBSCRIPTION (payable in advance, including a copy of | 
the INDIAN AND EASTERN ENGINEERS DIARY, and posia ge Ji 

INDIAN RATE, eariy- Rs.20 | ENGLISH RATE, Yearly .. 
Published at 37, Canning 6 | 
LONDON OFFICE: 28, Victoria Street, Westminster, S.W. 


— PRICE Ts. 6d., post free, 8з. 3d. ; abroad 9s. 
“THE ELECTRICIAN" 


ШШ === | 


Sole Wholesale Agents, 
97, Hatton Garden, 


TELEGRAPHIO ADDRESS : 


"LEVIATHAN LONDON.’ Formerly 40, Furnival St., Holborn. 


AND HANDBOOK, 1896 


(Bstablished 1882.) 


1 


IAA 


Samples and Stock at JOSEPH LEVI & CO., 


LONDON, E1.C. 


Nearly 700 pages of closely printed, carefully revised and up-to-date 


Directorial Matter. 


Over 500 pages of Valuable Editorial Matter, the greater portion 


Original and Specially Compiled for this Book. 


COMPARISO sn 


with any similar Publicatlon 
(British or Foreign) 


OF ALL BOOKSELLERS AT HOME OR ABROAD, AND OF 


"THE ELECTRICIAN " PRINTING AND PUBLISH'XG CO., Limited, 1 2 and 3. Salisbury Court, Fleet Street, London, E. C. 


^^ ESPECIALLY INVITED. 
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Use “Blackley Tape” 


Sole Manutacturers, ИА 


CONNOLLY BROTHERS, 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


тов тнк @ EFFICIENT ” 
PROTECTION 


of Insulated 
Wire Joints. 


Does not Stick to or 
Dirty the Fingers. 


Telephone No, 2361. Telegraphic Address: Connollys Blackley.” 8 А н 
ORDERS EXECUTED FROM STOCK. No Solution 
AGENCY: C. F. QUICHE, 72, Finsbury Pawement, Е.С. Required. 


LONDON 


„PRITCHETT ACCUMULATORS 


PLANTÉ TYPE, 


From the ELECTRICAL STANDARDIZING INSTITUTION, TWO From Messrs. Е. Н, ROYCE & C0., Ltd,, 
LONDON. MANCHESTER. 

“Тһе Cells we use for standardising purposes were “ We have very great pleasure in testi- 
supplied to us by yourselves in September, 1892, and RECENT fying to the excellence of your Accumu- 
have been in constant use ever since. lators. We have, during the last few 

“The normal maximum output was stated to be 250 ears, purchased a very considerable 


y 
amperes per cell, that is, nearly 18 amperes per positive TESTIM NIALS number of you as you know; and have 
plate nine inches square, but we sometimes discharge 0 s. always considered them, as we do now, 
them for short periods at three times this rate, so that the best in the market owing to 
each positive plate gives 54 amperes ; indeed, they are very great mechanical strength and 
occasionally deliberately short-circuited. Up to the large surface of the plates. 
present time no repairs have been needed, and they Price Lists and If it would be of service to you ab 
continue to do their work satisfactorily. Trade Ter any time, we have no doubt we could 
“ You agreed to supply us with Cells which could be race тегиз get many of our customers using these 
practically short-circuited without undue deterioration, on Application. Accumulators to give equally strong te- 
and thís we consider you have done." timony as to their excellent features." 


PRITCHETTS & GOLD, 31, Soho Sq., LONDON, W. 


15 Plate 560 Amp.-hour Cell in Glass Box Б Agents for Great. Messrs, VENNER & SILLAR, 10, Delahay Street, WESTMINSTER. 


On page vit. 


DAVEY, РАХМАМ CO. 


EIN GINEEES, OCoOoLCcHtEiS TE Et. 


London Office: 78 (late 138), QUEEN VICTORIA STREET, E.C. : 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


wem: Steady Running Engines for Electric Lighting. 


CATALOGUES, 


| Crompton E o. » Syl Imnortant 3 


PRICE LISTS, ESTIMATES, TELEGRAPHIC ADDRESS: 


PHOTOS, &c. "PAXMAN COLCHESTER.” 


POSET FREE. 


Da 
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Improved Portable Steam Engine, with Dynamo attached, forming 
Coupled Horizontal Engine, & portable electric light plaut. Single cylinder 4 to 12 h.p. ; double Horizontal High Pressure Coupled Compound 
40 to 1,000 Н.Р, cylinder. 8 to 25 h.p. ; compound, 8 to 30 h.p. nominal. Engine. 12 to 1,000 H.P. 


Lin ter ci 
~ а. А. SD 
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Prick SIXPENCE. 
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TRE Judicial Committee of the Privy Council has refused 
to sanction the prolongation of the W. LAxs patent, No. 4,901 
of 1882, and the patent therefore expires on October 14th next. 
Their lordships were unable to arrive at the conclusion that 
this patent had produced an inadequate reward, and upon 
this ground alone their judgment was based. The only 
Opposition raised against the petition for prolongation 
came from the Crown, and the ATTORNEY-GENERAL, while 
admitting the high merits of the invention concerned, insisted 
that the profits made by the WiLLANs лмо Rosson Company 
during the past thirteen or fourteen years represented a large 
reward, which could not be dissociated from the patentees' 
interest in this patent. Mr. FrETcHER Mouton ably pressed 
upon the notice of their lordships the fact that, through the 
belated interest which the public has taken in electric lighting, 
many of the earlier years of the patent were passed in compara- 
tive unprofitableness. But the supreme position which the 
WiLLANs engine has since gained for itself caused the 
Committee to turn their blind eye upon its early struggles. 


WE are inelined to think that, after all, this judgment will 
do no injury to WILLANS anp Rosinson LIMITED. The real 
` master patent is that which controls the central valve, and 
this will hold the market for the engine for another three 
years. It makes little or no difference whether the engine is 
fitted with a patent air-buffer or with an air-buffer that is not 
under patent protection, so long as the exclusive right to 
manufacture the tout ensemble is retained, as it will be for 
some time to come. Meanwhile it must be somewhat 
satisfactory to electrical engineers to reflect that it is 
entirely by reason of the recent development of the 
electric supply industry that this engineering manufacturing 
eoncern has been able to make such an excellent showing in 
regard to profits, even when these are averaged over a period 
of fourteen years. 


— з 


Tur investing public is said to be at its wits’ end to find 
suitable investments for its superfluous cash, and the electrical 
industry has this week made two modest attempts to ease the 
strain. On Monday subscriptions were asked for Brockie-Pell 
_ Are Lamp (Limited), This concern has been formed to take 
over ihe business of manufagturing this excellent and well - 
known lamp from Messrs. Fonxso anb Puurs, and to 
aequire all the related patents. The capital of Brockie-Pell 


Arc Lamp (Limited) has been fixed at £80,000, of which the 
vendors take £60,000 (payable as to £30,000 in cash). Those 
responsible for the prospectus hold out hopes of “ а total 
dividend of at least 174 per cent. per annum.” We sin- 
cerely trust that this sanguine anticipation will be realised, 
and that the basis of the business will be broadened as 
soon as possible, since a company engaged in the manu- 
facture of a single article is peculiarly subject to vicissitudes 
of fortune. On Wednesday Callender’s Cable and Construc- 
tion Company came before the public. The objects of this 
enterprise are to acquire the--well-known and well-established 
business of Callender’s Bitumen, Telegraph and Waterproof 
Company, which it does for £100,000 in Ordinary shares, and 
to raise £90,000 in Four and a-Half per Cent. Debentures, of 
which £40,000 are to be allotted to. the old Company in 
exchange for its debentures, only the modest balance of 
£50,000 being offered to the public at 108, with a view to 
provide for extension of premises and plant. No vaticinations 
are made as to the future, but ample figures are given to 
enable anyone at all conversant with the position and busi- 
ness of the old concern to make his own deductions. The 
thoroughly straightforward start of Callender’s Cable and 
Construction Company is a good omen. The money asked 
for was, we are informed, in both cases well subscribed. - 


a 


Tue delightful tangle into which patentees, patent officials 
and judges can work themselves by a full and free use of the 
system of ‘‘interferences’’ permitted by the Patent Laws of 
the United States is well brought out in an article on ** The 
Berliner Controversy," to be found elsewhere in the present 
issue. With us officials have little or no power to retard or 
hasten the granting of a patent. An interested outsider has 
to take the matter up himself if he wishes to prevent a 
patent being sealed, and it is necessary for him to have 
an extraordinarily strong case to succeed in his object, 
the maxim which would appear to govern the Comptroller 
and the Law Officers being, when in doubt grant the 
patent." And this is a custom based on common sense. 
If a grant be refused, an applicant for a patent is left entirely 
without remedy. The validity of a patent, on the other hand, 
can always be contested at any time in the course of its fitful 
existence. In short, our disinclination to stop the issue of 
patents is part and parcel of our general system of allowing 
the value and validity of patents to be tested in fair fight in 
the open. We do not suggest that there are no drawbacks to 
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this free and easy method of granting patents; but we have 
. yet to learn wherein lie the overwhelming advantages of the 
more pedantic procedure which obtains across the Atlantic. 


Our contemporary, the Engineer, has struck a true note in 
the question of smoke abatement in manufacturing cities, 
Practically it is this: smoky chimneys pay! It is easy enough 
to stop a furnace from developing smoke ; no elaborate patent 
contrivances are necessary ; it is sufficient to admit the proper 
quantity of air through the upper part of the fire door. 
Manufacturers know how to do it; they could easily do it if 
they chose ; but they will not, because the boilers would pro- 
duce less steam and work less economically, from a commercial 
point of view. Our contemporary admits—what indeed. no 
engineer could intelligently deny—that there are particular 
instances where smoke prevention has been accompanied by 
enhanced economy ; we could name a good many instances 


ourselves. But the generality of furnaces and the generality 


of bituminous steam coals do not admit of absolutely smoke- 
less firing without impaired working. The high price of 
smokeless anthracite coals, caused by the excessive demand 
which their smokeless combustion encourages, bears us out in 


this conclusion. 
— — 


Tue problem of smoke prevention therefore resolves itself 
into & revolution in the methods of obtaining power in fac- 
tories. Coal-fired boilers and smokeless cities are mutually 
exclusive quantities. Either some alternative method of raising 
steam, or else some totally different source of power than 
steam, must be adopted. The Engineer suggests the former 
of these, and thinks that “ the only way out of the difficulty 
lies in gas firing." No doubt furnaces for metallurgical and 
allied processes might advantageously be fired by gas; but 

. we very much doubt if this is a satisfactory solution where it 
is а matter of obtaining power. We are more disposed to 
regard the abolition of steam, and the substitution of the gas 
engine or the electric motor, as a more probable solution. 
— | 

A curious instance of the way in which the results of an 
investigation have to be modified when their exact meaning 
is understood is furnished by some recent work of CHRISTIANSEN 
upon the contact difference of potential between mercury jets 
and various metals. А fine stream of mercury falls through 
a gas-jacket, and is caught in an iron dish below. The 
metals, in the form of strips, are placed within the jacket, 
one on each side of the stream. CHRISTIANSEN supposed that 
an electrometer connected between the mercury reservoir and 
the dish, to which the plates were connected, measured the 
contact difference of potential between the jet and the plates, 
and drew up tables giving numerical values corresponding to 
various gases in the stream-space, and with different amalgams 
as the material of the stream. WESENDONc k, in a short Paper 
in Wied. Annaler, 58, eritieises these results, and shows that 
they are quite invalidated by the neglect of the electrification of 
the ambient air or gas by the falling drops of mercury. The 
investigation may not, of itself, be of much importance, and 
the criticism may not turn out to be justified by direct 
observation ; the question at issue, however, affords a striking 
example, and one which is much wanted just now, of the caro 


which ought to be taken in assuring ourselves of the 
significance of a deflected instrument, before we give to its 
readings a crystallised meaning. With a very slight alteration 
of Huxtey we can say, An electrical measuring instrument 
may be compared to a mill of exquisite workmanship, which 
grinds you stuff of any degree of fineness; but, nevertheless, 
what you get out depends upon what you put in; and as the 
grandest mill in the world will not extract wheat-flour from 
peascods, so pages of formule will not get a definite result 
from loose data.“ 
————— n UI — e ——————— 


Scientific Honours.—M. Berthelot has received (not as ex- 
Minister for Foreign Affairs but as chemist) the Grand Cross 
of the Legion of Honour. | | 

A Curious Research.—In the Electrical World of New York 
Mr. F. Bedell and Mr. J. E. Boyd have recently described their 
researches on the “ Effects of Hysteresis and Foucault Currents 
on Polar Diagrams.” 

South-West London Polytechnic Institute.— The technical 
day classes in Mechanical and Electrical Engineering of this 
Institute commence on September 29th. Some additional 
particulars will be found in another column. 

University College, London.—The 1896-7 Session com- 
mences on October 6th. Particulars of the courses (arranged 
to cover two and three years) in electrical, mechanical and civil 
engineering, &c., appear in our advertisement columns. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19, 1835 Te -— ds 
Monte Alegre—Santarem.......... May 5,1896 ... — 
Lourenco Marques Durban July 13,1896 .. July 25, 1896. 
Nagasaki— Gutzla fl.. July 22,1896 ... — 
Gibraltar— Tangier.................. July 28, 1896 — 


The Production and Utilisation of Ozone.—On page 403 of 
ourlast issue we described and commented upon the ozone- 
generating apparatus of the Electrio Ozone Syndicate (Limited). 
Mr. Andreoli, the inventor of these devices, takes exception to 
our remarks, and -has addressed us a lengthy letter on the 
subject, which we have been compelled to hold over until our 
next issue. 

Baker street and Waterloo Electric Railway.—Lord Mor 
ley's Committee of the House of Lords has passed the Bill 
sanctioning an extension of the authorised Baker-street and 
Waterloo Railway, so as to plase this railway in connection with 
the London terminus of the Manchester, Sheffield and Lincoln- 
shire Railway Company. For this purpose additional share and 
loan capital is sanctioned to the extent of £100,000. This Bill 
has now been sanctioned by both Houses. 

Plant for Electrolytic Work.—The Westinghouse Electric 
and Manufacturing Company, says the Engineering and Mining 
Journal, recently shipped eight carloads of electric apparatus to 
the Boston and Montana Consolidated Copper and Silver Mining 
Company for electrolytic purposes. The shipment comprised 
two 1,100 н.р. generators, each delivering 4,500 amperes аб 
180 volts. The Westinghouse Company has also recently 
furnished the Anaconda Copper Mining Company with seven 
360 н.р. generators, also for electrolytic work. 

The Telegraph in the Nile Oampaign.—In a letter dated 
Ferkeh, June 28th, the Times correspondent stated that the 
telegraph had reached Suarda, The non-insulated wire is nob 
suspended on posts, but is merely laid on the dry desert sand. 
Captain Manifold, R.E., who has with such creditable rapidity 
placed the base in telegraphic communication with the advanced 
post, states that never before has an attempt been made to 
telegraph with a Morse instrument along so great a length of 
wire laid on the bare ground. 

Priority and Coal Dust —We have received from Prof, 
Galloway a printed communication, in which he endeavours to 
establish against certain rivals his claim to priority in the 
matter of having first thought of coal-dust as a cause of 
explosion in collieries. It is hardly an interesting matter, such 
a question as this; it would be much more to the point if Prof, 
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Galloway or someone else could establish a claim to priority in 
the matter of a successful meang of preventing explosion in 
collieries, whether of coal-dust or other explosive. 
Money-making Push Buttons.—An American electrician, 
finding it hard to make money as a wireman, has invented & 
bicycle track, 100ft. Jong and 10ft. wide, over which are 
distributed a number of electric push buttons. The buttons 
are depressed by a cycle passing over them, and actuate a row 
of annunciators. The public is invited, for a consideration, to 
ride over the track, and the rider who is successful in depressing 
all the buttons gets 50 cents. It is expected that this will 
become a popular amusement at? seaside and other pleasure 


Dangerous Trades.—The Departmental Committee ap- 
pointed to inquire into certain dangerous trades have just 
issued an interim report, covering 33 pages. Although the 
Committee were directed to investigate the conditions of work 
in “electric generating works,” it has not been found possible 
to include in the present publication the Committee’s “ obser- 
vations and recommendations” under this head. The only 
remarks made by the Committee which are of immediate inte- 
rest to the electrical industry are those (covering five pages) 
on india-rubber works. 

Lightning.—A thunderstorm occurred at Kirton Lindsey, 


North Lincolnshire, on Thursday afternoon last week. During 


the progress of a local cricket match a flash of lightning 
knocked down three men, seriously injuring one. According 
to a Reuter telegram dated Rome, July 29th, the Italian coast 
defence ship “ Roma” was struck by lightning, and set on fire. 
As the flame seemed likely to reach the powder magazine, and 
also threatened to attack the coast defence ship “ Palestro,” 
which was filled with explosives, it was found necessary to sink 
the Roma by means of two torpedoes. Of all structures in 
the world, one would have thought an iron-clad at sea the 
least likely to suffer damage by lightning. 


Explosiveness of Oil Lamps.—Sir Henry Roscoe, in giving 
evidence recently before the Committee on Petroleum, stated 
that he had experimented with three.oils, viz., White Rose, Tea 
Rose, and Royal Daylight, and two kinds of. lamp were used. 
After describing several experiments, Sir Henry Roscoe said 
that the general conclusions he had arrived at were, first of all, 
that the flash point was too low ; second, that it was not pos- 
sible to fix a practical flash point so high that all danger from 
fire could be avoided ; third, that if the flash point were raised 
to 100deg. or 105deg., a considerable diminution in the number 
of accidents from explosion and fire might confidently be looked 
for ; and, fourth, that the alteration suggested would not mate- 
rially diminish the quantity of oil imported or alter the price. 

The Professorship of Mechanics at Finsbury Technical 
Oollege.—Mr. W. E. Dalby, who, as we announced in our last 
issue, has been appointed by the Executive Committee of the 
City and Guilds of London Institute to the Professorship of 
Mechanics and Applied Mathematics at the Institute’s Tech- 
nical College, Finsbury, rendered vacant by the resignation of 
Prof. Perry, has been since 1891 University Demonstrator of 
Mechanism and Applied Mechanics at Cambridge. Mr. Dalby 
served a seven years’ apprenticeship in the locomotive works of 
the Great Eastern Railway and gained a Whitworth Scholarship 
in 1883. In 1884 he entered the service of the London and 
North Western Railway; graduated B.Sc. London in 1890, 
and in 1894 received the full degree of M.A. honoris oausd from 
the University of Cambridge. 

The Electrical Inspector to the Commissioners of Sewers.— 
At the last meeting of the City Commissioners of Sewers, Mr. 
Voysey, Electrical Inspector, addressed a letter to the Court, 
giving certain reasons why he should be designated “ Elec- 
trical Engineer,” in addition to Electrical Inspector. He said 
in 1894 he was appointed to the position of Electrical Inspector, 
and since then he had been called upon to advise the Streets 
Committee upon electrical matters connected with the lighting 
of the minor streets, a question to which he had devoted much 
time and attention; while in other directions many of his 
increased duties were outside the office of Electrical Inspector. 
During the six years prior to his appointment the fees of a 
consulting electrical engineer had amounted to £1,200, or an 


— 


average of £200 per annum, which had been saved by an 
extension of his duties. The question was referred to the 
Streets Committee. 

Electric Transmission at Soignies.—The Soignies quarries, 
in Belgium, are worked with electrical power, generated in a 
central-power station. The generating plant comprises three 
Cornish boilers with Galloway tubes, a 350 Н.Р. compound low- 
Speed engine, and two dynamos. One of the dynamos deyelops 
continuous current at 125 volts, and has a maximum output of 
300 amperes. This machine is used for lighting purposes. The 
other dynamo is an Oerlikon three-phase alternator, developing 
about 200 н.р. for the motor circuits. From the power house 
there radiate three motor circuits, 650fc., 700ft. and 2,300ft. 
in length respectively. At present there are four motors of 24 
Н P. each, one of 18 H.P., and one of 9 H.P., used for running 
sand-saws and diamond-saws. The Soignies quarries are said 
to bethe first example in Belgium of the useof three-phase power. 


The Students of the Institution of Electrical Engineers.— 


Mr. G. €. Allingham, hon. sec. Students’ Committee, announces 


that a party of students and their friends will leave London on 
the evening of Saturday, August 29th, and arrive at Bale on 
the following evening. It is proposed to spend one day at Bile, 
one at Schaffhausen, three at Zurich, one at Lucerne, and three 
at Geneva. The party wil probably leave Switzerland on 
Wednesday, September 9th, but arrangements can be made for 
any who wish to extend their visit beyond that date, as the 
railway tickets are available for 25 days. Arrangement: can 
also be made to return by steamboat down the Rhine, which 
would take about two days, and would cost about £2. 10s. 
extra. Students who are already in Switzerland can join the 
party at Bále. Mr. Webb is endeavouring to obtain permission 
for the students to inspect a number of the most important 
electrical works and installations in Switzerland. There are 
still a few vacancies in the party. 

A Oombination Jointless Rail—4A continuous rail with 
joints every 10ft. but without welding is something of a 
paradox, says the Street Railway Review of May 15th. The 
rail is made in three sections, the part embracing the web and 
flanges being split vertically through the web and the tread 
being in a separate piece. The parts are rolled in 3Oft. 
lengths, and overlap each other one-third of their length. The 
tread section is held between the other two par's by a dove- 
tail joint, and the two lower or web and flange sections are 
riveted together to constitute a practically integral rail. It is 
claimed for the rail that the same results are secured as would 
be the case with an absolutely continuous rail, that all welding, 
bonding and the use of fish-plates and bolts are done away 
with, and that the cost of maintenance is greatly reduced, since 
а worn-out tread section can be replaced with a new one by 
simply shearing off the rivet heads and separating the base 
sections, making virtually a new rail at the cost of one section. 


The Cost of Electric Light and Power. For the past three 
months an interesting isolated plant has been in operation at 
Messrs. J. Snook and Co., of Nottingham. This plant includes 
a 60 н.р. water-tube boiler, two 25 н.р. engines, one 500 light 
dynamo, one dynamo capable of supplying 25 н.р. for the 
motors, four 6 н.р. electric motors, five electric fans, six electric 
irons, &c. The whole of the operations of lighting, ironing, 
heating, and ventilating in this establishment are carried on 
electrically. The cost of generating power for all these varied 
operations during the past three months has been very carefully 
noted, and after allowing ten per cent. for depreciation and all 
charges for wages, coal, water, oil, and sundries, the cost of 
generating amounts to one penny per unit. The whole of this 
installation was designed and laid down by Messrs. Lea and 
Warren, of Kettering. The working of this plant is being 
watched with considerable interest by manufacturers; and as 
showing their appreciation of the result obtained, Messrs. 
Snook have given a further order. 

A Three-Leaf Electroscope.—In a recent communication to 
the Académie des Sciences M. L. Benoist described a simple 
improvement made by him in the gold-leaf electroscope, with a 
view to an increase of its sensitiveness. M. Benoist merely 
employs three leaves in lieu of two. When the electroscope is 
charged the central leaf remains rigidly vertical, whilst the 
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‘two outer ones diverge equally on either side of it. The 
sensitiveness of such an instrument is markedly greater than 
that of an ordinary two-leaf electroscope, each of the outer 
leaves being repelled four times more powerfully by the central 
leaf than by the opposed leaf, so that the same divergence is 
obtained with a smaller charge, and that is so, although the 
charge is divided between three leaves. A simple calculation 
shows that for small angles the sensitiveness is something like 
50 per cent. greater than that of a two-leaf instrument, and a 
general formula shows that the relative sensitiveness increases 
-as the angle of divergence becomes greater. In a two-leaf 
-electroscope the sensitiveness becomes zero at about 90deg. 
from the vertical. With a three-leaf apparatus the limiting 
angle is 120deg. 


The London County Council and Municipal Electric Lighting 
Loans.—At the weekly meeting of the London County Council 
-on Tuesday the Finance Committee reported that they had con- 
sidered the application from the Hampstead Vestry for a loan 
of £30,000 for electric lighting works. Тһе Vestry had sub- 
mitted a statement showing that the expenditure up to March 
.25th last in connection with the electric light works at 
Finchley-road had amounted to £62,294 (including £10,214 
for buildings) As the Vestry desired that the repayment of 
the loan might be spread over 42 years it was requisite that 
special conditions as to maintenance of the plant and against 
future borrowing in respect of the works should be imposed. 
They accordingly recommended that it be notified to the 
‘Vestry of Hampstead that as they have elected to spread the 
whole of the initial cost of the electric light installation over 
42 years, the Council will decline to give its sanction to the 
raising of any loan to replace plant and machinery which may 
‘be necessary during the currency of the loan, and will expect 
the Vestry to provide for all renewals required during that 
period out of a sinking fund to be provided for that purpose 
-or from maintenance account. The recommendation was 
agreed to. 

The Brush Oompanys New Engine Works.—The new tool 
shop now being built by the Brush Electrical Engineering Com- 
, pany for the purpose of building Raworth’s Universal Engine,” 

forms, says the Engtneer, the fourth of the same class which 
bave been built for the Company by Mr. Arthur Faulks, of 
‘Loughborough. In width the shop consists of three bays of 
16ft., with a line shaft under each row of columns; to permit 
of this arrangement each column is carried on a cast-iron bridge, 
giving sufficient opening to allow the line shaft to pass through, 
and the shaft races are wide and deep enough to accommodate 
30in. pulleys. For carrying the counter-shafts a 12in. by 4in. 
beam is run between the pillars at a height of 10ft. бір. above 
the floor; this serves well for light tools, but for the heavier 
tools it has to be strengthened by stays attached to the crane 
girders. "The travelling cranes are all of the hand chain class, 
and are very light and cheap in construction. Those in the 
centre bay lift five tons, and those in the side bays two tons. 
The principal dimensions of the building are as follows : Length, 
150ft. ; width, 48ft.; height under gutter, 16ft.; height of 
crane rail, 13ft. ; cubic capacity, 136,000 cubic feet. The cost 
complete, exclusive of shafting and cranes, comes to about 4d. 
per cubic foot. 

The London Polytechnics.—During the last few weeks, says 
the London Technical Education Gazette, the recreative side of 
the Northampton Institute has been opened to members of 
the City Polytechnic, and it is intended that the educational 
classes shall be commenced in October next. The Birkbeck 
Institution has made a new departure in the appointment of an 
educational Principal, who will give nearly the whole of his 
time to the development of the day and evening classes. The 
choice of the governors fell on Prof. G. Armitage Smith, and 
the Board has approved his appointment in accordance with 
its published regulations. The South-West London Polytechnic 
has made arrangements for the establishment of day classes in 
engineering and other technical subjects, on the same lines as 
the classes at the Finsbury Technical College of the City and 
Guilds of London Institute. The classes, like those of the 
Finsbury College, will be preparatory to the course of study 
provided at the Central Technical College in Exhibition-road, 
and the proposals have met with the cordial approval of the 
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London Polytechnic Council, the representatives of the City 
and Guilds of London Institute on the Technical Education 
Board, and of the Principal of the Finsbury College. At the 
Northern Polytechnic arrangements have been made to proceed 
immediately with the erection of the great hall, and the heads 
of the departments of engineering, physics, and chemistry have 
been appointed. The educational work is expected to be com- 
menced in October next. 

Corrosion of Iron by Raw Tar.—In a Paper recently read 
before the Nottingham section of the Society of Chemical 
Industry, Mr. F. J. R. Carulla gives some instances of the 
corrosive action of raw tar on iron. As tar is sometimes used 
for lining and covering iron pipes, which are employed as 
conduits for cables and for other engineering purposes, the 
subject is of interest to engineers. The following is an 
abstract of Mr. Carulla’s Paper:—Coal or gas tar is very 
extensively used for protecting from rust iron surfaces exposed 
to the weather. This is the reason for bringing before you a 
remarkable example of the danger that the careless or ignorant 
use of raw tar as a substitute for paint may entail. Two bolts 
(exhibited) originally 12in. by lin. thiek were so thoroughly 
corroded as to present the appearance of having been soaked 
in some dilute acid for a considerable time. The bolts had 
been in the valve boxes of a pump through which only water 
from a well had been passed. The only explanation is that 
tar residues known to exist on the surface soil have communi- 
cated this undesirable property to the water in the well. A 
chemical examination confirms this. The water was found to 
be basic, which might be expected from its strong smell of 
naphthalene or gas liquor. That this corrosive action was due 
to something communieated by the tar would appear to be 
indicated by the fact that similar bolts in a pump at the same 
works used for raising tar, and that only, also show corrosion 
of a similar character, although not quite so pronounced. The 
bolts in another pump, litting river water in the same place 
show no signs of corrosion. 


Contemporary Electrical Science. —А new theory of electrical 
vacuum discharges is developed by M. P. ре HREN in a Paper 
recently read before the. Belgian Academy and published in the 
Bulletin. The fundamental phenomenon upon which the 
theory is based is that of pith balls dancing up and down 
between two electrified glass plates. Let the pith balls 
decrease in size, their velocity -will increase; let them be 
diminished to the size of molecules of air, and their velocity 
will be some 200,000m. per second, which means a molecular 
temperature of 46 million degrees! Molecules impinging upon 
glass with this velocity will produce waves of excessive 
shortness, and these are the extremely ultra-violet X-rays— 
voilà tout. The author reduces atmospheric electricity to a 
similar source in the solar protuberances, It is just as well 
that he has already made his reputation as a careful experi- 
menter. His colleague, M. DwWELSHAUvERS Dery, sheds further 
light on the question of the reflection of Róntgen rays. He 
comes to the conclusion that there is no such thing, properly 
speaking. It is true that if X-rays are sent through a sensi- 
tive plate on to a plate of tin in contact with it, a photographic 
impression is obtained. But this is intercepted by a piece of 
ruby paper, whereas X-rays are not. Hence the reflected 
waves have different properties, and probably a much greater 
wave length. The case is analogous to that of a black surface, 
which reflects luminous waves in the form of long heat waves. 
The author also found that a layer of collodion interposed in 
the path of the rays increases their photographic effect. To 
diminish exposure, he places a sheet of collodion over the object, 
and a sheet of tin under the plate. The polish of the tin or 
other metal is quite without influence, which shows that there 
is only diffuse reflection. In the Nuovo Cimento, Prof. 
CaRDANI continues his researches on the thermal phenomena 
of derived circuits. His results confirm Lord KELvix's theory. 
BATTELLI and GARBASSO speculate upon the connection between 
cathode amd X-rays. They incline to the belief that they both 
consist of projected particles, the latter having a far higher 
velocity than the former. MaracoL: and Вохасіхт also found 
reflection of X-rays by metallic surfaces, but believe that the 
state of polish made a difference. Their experiments are not 
conclusive on this point. 


THE CAPILLARY ELECTROMETER IN THEORY AND 
PRACTICE.* 


BY GEORGE J. BURCH, M.A. 


(Continued from page 408.) 


Production of Photographie Records. 


The capillary electrometer is essentially the poor man’s 
instrument, costing, even including the price of a microscope, 
less than any other form of electrical measuring instrument of 
equal delicacy. It is also by far the easiest to make. But it 
has certain disadvantages. It is fragile and easily spoilt by 
careless usage, and unless employed for zero methods, requires 
careful calibration against a standard instrument. It has, 
however, one property which outweighs all these disadvan- 
tages, and in virtue of which it stands alone among 
the implements of research. The rapidity with which 
it responds to all changes of potential is so great 
that nothing but photography can render all its move- 
ments visible. It is accordingly this branch of the 
subject to which I have devoted a great deal of my time. 
The form of the instrument is such as to render the production 
of photographic records of its excursions extremely easy. 
The magnified image of the mercury column is projected on 
to a narrow vertical slit, behind which a sensitive plate travels 
with а uniform horizontal motion. It thus forms a continuous 
band of shadow, varying in height according as the position of 
the meniscus changes. But however sharply the top of the 
mercury column may be focussed on the screen, a sudden to- 
and-fro excursion of the meniscus will produce a blur instead 
of a sharp-edged shadow, unless the plate moves through a 


Fig. 5.—Hydraulic Motor. 


space greater than the width of the slit during its occur- 
rence. And if the slit is made very narrow, not only is the 
illumination feeble, but diffraction comes into play and spoils 
the definition. My first improvement consisted in the use of 
cylindrical lens of 25mm. focus placed about 25cm. behind 
the slit. This had two advantages. It concentrated the light 
from a much ,wider slit into a mere line, and it increased the 
working distance between the sensitive plate and the appa- 
ratus. But it necessitated the adoption of a more perfect 
machine for propelling the plate. Driving clocks were found 
to be useless, and I therefore designed the hydraulic motor 
illustrated in Fig. 5. 

A is а brass tube 8cm. in diameter and 110cm. long. It 
has a slot about lem. wide and 45cm. long cut in the middle 
portion. It is flanged at each end, and provided with taps, 
F and G. The piston B is tubular, and has a cup leather 
packing at each end, and a tap C in the middle. To this 
piston B is attached the plate holder D, which is guided at 
its upper part by the brass rod E held parallel to the tube A by 
the wooden framework of the apparatus L, L, M. The tap G 
is connected with the water supply, and a waste-pipe is led 
from F to the nearest sink. The lower end of the waste-pipe 
must be kept constantly under water to prevent the entrance 
of air. For the same reason the supply pipe must be fitted 
with an air trap if the water is taken direct from the main. 
The tap H serves to empty the central portion of the tube A 
ofany water that may leak past the piston heads and of the 
surplus oil used for lubricating it. 


* The right of translation and reproduction is reserved by the author. 
MSS. received October 17, 1895. 
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To use the instrument, close the taps F and G and open the 
middle tap C. The plate-holder D can then be drawn as far 
as it will go to the left hand, the water passing from one end 
of the tube to the other through the hollow piston rod. C 
having been closed the apparatus is ready for action. Тһе 
tap F on the waste pipe is opened more or less according to 
the speed at which the plate is require to travel. When all 
is ready, the tap G is suddenly turned full on. The pressure 
of the water upon one end of the piston is resisted by the 
frietion of the flow through the tap F, and the result is a very 
steady motion of the plate-carrier from left to right. The 
power of the instrument is considerable, and the rate is con- 
stant after the first 2cms. The speed may be varied from 
0-3cm. to бет. per second, by adjusting the tap F, the long 
handle of which comes up against a set screw. 

This machine answered admirably. Electrical phenomena 
lasting from 4sec. to 2min. were recorded by its means, and 
the resulting photographs were perfectly sharp and even. 
But we had not realised with what great rapidity the capillary 
electrometer can respond to changes of potential. 

While examining with a lens one of the physiological 
photographs which will be described later on, I noticed a well- 
marked notch in the commencement of the curve, showing 
that two impulses had been given to the mercury in rapid 
succession, and that it had responded first to one and then to 
the other. It was known that two changes of potential 
difference had actually taken place in the circuit; but the 
interval between them could not possibly be greater than 
O-Olsec. This indicated that the instrument was capable of 
acting much more rapidly than we supposed. I accordingly 
designed a simple experimental arrangement for trying higher 
velocities. It was in the form of a balanced pendulum, and 
carried the plate in a circular arc instead of a straight line. 
This was at first considered a disadvantage ; but shortly after- 
wards I discovered that, owing to a peculiar property of polar 
curves, it was in reality far better for our purpose, as will be 
seen from the description of the mode of measuring the 
photographs. The principle was, therefore, retained, and 
subsequent alterations have been simply improvements of the 
details of the apparatus. 

The Pendulum Apparatus. 

The present arrangement of the photographic apparatus is 
shown diagrammatically in plan in Fig. 6 and in elevation in 
Fig. 7. А is an ordinary 5-inch condenser, in the focus of 
which is placed an arc lamp on an adjustable stand. A tank, 
b, filled with water or alum solution, serves to intercept some of 
the heat rays. Sometimes a second tank containing ammonio- 
sulphate of copper is also used. This effectually stops the 
heat, and does not appreciably diminish the actinic power of 
the light, but makes focussing rather difficult. Next comes 
the microscope, т, with its condenser, and the electrometer. 
This part of the apparatus is situated in a window in the wall 
of the dark room. The microscope, which is fixed to the 
solid stone, occupies half the window, and the other half is 
closed by a door made perfectly light-tight. The electrometer 
is supported on a stand provided with vertical and horizontal 
rack work motion and two tilting adjustments for setting the 
capillary vertical and at right angles to the optic axis. The 
tube of the microscope is fitted with a light-tight joint where 
it passes through the partition W, which it does not touch. 

Inside the dark room the apparatus is attached to the floor, 
and is only connected with the window by a creased paper band, 
which keeps out the light without transmitting mechanical 
vibrations. The rays pass first into & narrow box 50cm. 
long, with a sliding lid, /, and a pane of ruby glass, y, at the 
farther end. By opening the lid, and placing a piece of paper 
in the path of the light, the movements of the mercury can be 
observed, and the ruby glass allows the operator to watch the 
meniscus up to the very moment of the exposure. At the end 
of the box c are the two false slits d, and between them is 
the shutter e. This shutter works on a pivot underneath the 
apparatus, and is connected with the same handle that releases 
the pendulum /. Immediately beyond the false slits are the 
tuning fork and the signal, which will be separately described, 
and close behind them is the true slit ^. This is contained 
in a separate frame, so that it can be removed entirely during 


about 25cm. from the slit. 
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_ focussing and replaced exactly in the centre of the image of 
the mercury column. The width of the slit can be adjusted 
to suit different velocities of the plate. Behind the slit comes 
the cylindrical lens j. This is of 25mm. focus and is placed 
It is provided with an adjust- 
ment for focussing, and is fixed to a slide so that it can be 
drawn up quite out of the path of the light. The plate carrier, 
and focussing screen k, are fixed to the top of the pendulum “. 
Fig. 8 isa diagram of the apparatus for propelling the plate, 
seen from behind. It consists of two parts, viz., the pendulum 
and the automatic key for determining the instant at which 
, an experiment shall commence. The pendulum A is a wooden 
bar 125cm. long by 12cm. wide, which swings by an axis 
at its centre on bearings fixed to the table. To avoid friction 
the shaft is very small, but it is supported on each side of both 
bearings by a solid bracket bolted to A. The bearing nearest 
the pendulum has no cap. The shaft rests upon it, and the 
weight is so arranged that the other end of the shaft, in which 
a V-shaped groove is turned, presses upwards into a semi-cir- 
cular notch in the edge of a brass plate. Thus the pendulum 
can be easily unshipped, and at the same time the plane of its 
movement is always at a fixed distance from the cylindrical 
lens. C is the plate carrier. It is made to hold an ordinary 
dark slide. S is a ground-glass focussing-screen. At the 
lower end of the pendulum is a movable weight, B. This has 
to be fixed so that when the dark slide is in place with a plate 


Fic. 6.—Pendulum Motor. Plan. 
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Side Elevation. 


Fic. 7.—Pendulum Motor. 


in it and the shutter drawn up, the pendulum will rest 
indifferently in any position. The arm D carries a weight, E, 
attached to it by a cord. In the actual instrument the weight 
is replaced by а board, hinged to the table at one end and 
loaded more or less heavily according as a slow or high speed 
is required. 

The action is as follows: the pendulum is held in the 
position shown in the figure by the latch G. When this is 
raised the weight E causes the pendulum to swing over with 
increasing velocity until it rests on the table, just before the 
sensitive plate comes into the line of light. The acceleration 
now ceases, and the pendulum being in neutral equilibrium 
continues to move with a constant angular velocity until 
caught and held by the catch H. To counteract the slight 
retardation due to friction, a small weight, fixed to the bar D, 
is adjusted until the vibrations of a tuning fork, recorded on a 
long negative, measure the same at each end of it. For fast 
rates, up to 150cm. per second, a weight of 2 kilos. is 
employed. For slow speeds the bar A is loaded with equal 
weights at both ends, and the weight E is reduced until it is 
only just sufficient to act with certainty. 

The apparatus is capable of two classes of work, viz., it can 
record a short portion of a series of repeated movements of the 
image, as in investigating dynamo currents, or the vibrations 
of a spring; or it can register the effect of a single excitation 
of a muscle, or of an induced current. For the latter class of 


work it is necessary to have means of determining with great. 
accuracy the exact instant at which the experiment com- 
mences. This is done by the arrangement shown to the left. 
hand in Fig. 8. M is a bar attached to the pendulum A. It 
carries & pin on which rests the light arm J of the automatic 
key. This is furnished with a contact screw, K, dipping into 
а cup of mercury, L. Terminals are provided, by which this 
key is connected with a battery, and with the signal key shown 
on & larger scale in Fig. 9. It is essential that the screw K 
should be connected with the terminal by a flexible wire, and 
not through any rubbing contact. By adjusting K, and then 


Ета. 8.—Pendulum Motor. End Elevation. 


moving the pendulum slowly across by hand, this key may be- 


made to break contact when the plate reaches any desired 
position, with an error of not more than 1mm. It only serves, 
however, to actuate the signal key, which records the exact 
instant of the stimulus in the act of giving it. In Fig. 9, A 
and D are the coils of a small electromagnet, the terminals of 
which, M,, M,, are in circuit with the automatic key. The 


armature C is connected by a piece of watch spring with a 


brass pillar on which is the terminal P,. It rests upon the 


Fic. 9.—Signal Key. 


pole of À by a knife edge, and is just kept from touching D by 
the point of the set-screw D, connected with the terminal P,. 
The end of C, which is very light, but stiff, projects somewhat 
beyond the rest of the instrument. А stop, not shown in the 
figure, prevents the spring from moving the armature more 
than a couple of millimetres away from the pole. 
key is fixed in the position indicated in Figs. 6 and 7, between 
h, and d, so that the end of the armature crosses the slit near 
the upper part. As long as the automatic key is closed, the 


The signal 
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magnets A and B of the signal key hold the armature C 
against the screw D, but directly the plate comes into the 
requisite position, the circuit M, M, is broken and the 
armature springs back, breaking the circuit P, P, and record- 
ing the exact instant of so doing by the sudden drop of its 
shadow upon the sensitive plate. | 

It will be noticed that in this key also there are no rubbing 
contacts, and only one place at which the circuit can be broken. 
I sometimes use a modification in which a spring key is struck 
open by a small hammer connected with an electromagnet. 
But the principle is the same—the shadow of the key itself is 
recorded on the plate. 

It remains to describe the time-marker. This is simply a 
standard fork making 500 double vibrations per second. It is 
fixed horizontally so that the lower prong projects across the 
slit at its upper part, leaving a mere line of light 1mm. long 
above it. The prongs are forced apart by a cam so as to allow 
a block attached to one end of a pivotted lever to be placed 
between them. On pulling the lever the fork is released, and 
vibrates with sufficient amplitude for 15 or 20 seconds. 

To illustrate the working of the machine I will describe the 
process of photographing a normal excursion,” i.e., the 
excursion produced by placing the uncharged electrometer 
suddenly in connection with a constant source of E.M.F. of 
known intensity, e. )., 0:01 volts. | 

The derived circuit of a potentiometer is put.in series 
with the electrometer terminals, and a short-circuit across 
them is connected with the terminals P, and P, of the 
signal key. The arc lamp having been switched on, the lid 
f (Fig. 7) is slid back and a piece of paper placed in the path 
of the light. The pressure-bulb is then raised until the 
meniscus appears in the capillary in the proper position. The 
light-tight door in the window of the dark room is, kept open 
while the electrometer stand is adjusted so that the image of 
the mercury column appears on the shutter in the middle of 
the false slit. The shutter eis then opened, the true slit h 
removed, the cylindrical lens j drawn up out of the way, and 
the pendulum placed so that the magnified image falls on the 
focussing screen S (Fig. 8). The top of the meniscus is then 
focussed as sharply as possible, with the aid of a lens. A 
long rod, not shown in the figure, passes through the partition 
W to the fine adjustment of the microscope. Two pins on 
the end of this rod engage in two large holes in the head of 
ihe screw, which can thus be adjusted with great nicety. 


. When the focussing is finished the rod is drawn back clear of 


the screw. The next step is to replace the slit Л exactly in 
the centre line of the mercury column. Then the cylindrical 
lens is pushed down into its place, and focussed until the 
image of the slit appears upon the screen as a mere line of 
light. | 

It remains to test the circuit. The rider of the potentio- 
meter is first lifted off the wire so as to break the electrometer 
circuit. Placing his finger and thumb on the terminals of the 
electrometer, the operator rubs first one and then the other. 
The meniscus ought to move up and down freely, remaining 
up or down if the fingers are removed, and returning to zero 
sharply when the key is closed. But when the rider is on the 
potentiometer, it ought not to be possible to cause the mercury 
to move by rubbing the terminals, because the circuit is no 
longer open. 

A dark slide containing a plate is now put into the plate- 
holder and the pendulum pushed back into the position shown 
in Fig. 8. This action closes the automatic key, so that on 
raising the armature C of the signal key (Fig 9) it will be 
held by the magnet. The short-circuit of the potentiometer 
being now closed, no charge should enter the electrometer, 
and accordingly there should be no movement of the meniscus 
on opening the electrometer key. It remains to set the tuning 
fork by placing the block between its prongs. The light-tight 
door is closed, the sliding lid shut to, and the shutter of the 
dark slide drawn up. The tuning fork is made to sound, and 
a second later the handle of the latch G (Fig. 8) is raised. 
This opens the exposing shutter and at the same time releases 
the pendulum, which swings over. The automatic key releases 
the signal. key, and this in its turn breaks the short circuit of 
ihe potentiometer, the current from which flows into the 


electrometer and charges it, the shadow of the moving 
meniscus forming a curved band upon the sensitive plate. 

As soon as the operator hears the clash of the pendulum 
against the catch H, he lowers the handle, thus closing the 
exposing shutter, and removes the sensitive plate. 

After the first adjusment, very little attention is needed, 
save an occasional glance at the focussing screen, and plates 
can be exposed almost as quickly as in an ordinary camera. 

It should be pointed out that the actual form of the 
apparatus was determined by the position in which it had to 
be erected. І do not confine myself to the pendulum motion. 
I have also made a portable camera in which the sensitive 
plate is attached to a disc which for very high speeds is made 
to revolve continuously. It is provided with an arrangement 
for giving the exposure as soon as the requisite velocity is 
attaimed. Details of this machine wil be communicated 
hereafter. 

(To be continued.) 


AN ELECTRIC FREQUENCY TELLER. 
BY ALBERT CAMPBELL, B.A. 


Few persons who carry out tests with alternating currents 
taken from the mains of supply companies realise the extent 
to which the frequency of such currents may vary ; and it may 
surprise many to hear that variations of five or ten per cent. 
within a few hours (or even minutes) are common even in the 
case of steady running companies. In many tests such varia- 
tions, if not taken account of, would seriously affect the results. 
To get over this difficulty I have devised a simple and portable 
instrument for the direct measurement of frequency. 


P 


A ү” a в 


Fic. 1. 


The principle I employ depends on resonance, and is illus- 
trated in Fig. 1. In this, AB is a steel strip or reed which, 
by means of suitable driving gear, can be moved back and 
forwards through the clamp, C, while a rack and pinion con- 
nected with the end, B, show on the scale of the instrument 
the variation in the length of A, which is the end free to 
vibrate. 

Near the vibrator, A, is fixed an electromagnet, M, with 
well laminated core, excited by a small current from the 
supply circuit to be tested.* The length of A is continuously 
varied, until it is thrown into strong vibration by the alter- 
nating field due to M. This takes place when the vibrator 
is of such a length that it naturally vibrates with a frequency 
double that of the current in M, and the resonance is indicated 
by a loud note given out. The exact point of maximum 
resonance is more easily observed by using an adjustable part, 
P, which can be set so that it jars against the vibrator only 
when the latter reaches its greatest amplitude. 

Fig. 2 gives an outside view of one of the instruments in 
which the range extends from 40 to 150 co per second. The 
milled head at the top has to be turned until a loud note is 
obtained, and the frequency is then read off directly on the 
dial. As the adjustment can be made in a second or two, 
the instrument can follow quick changes in the frequency. 
By its help I have often watched the variations in speed 
while the alternators at the central station are being synchro- 
nised. By means of the milled head at the side of the 
instrument, the jarring piece, P, can be adjusted so as to get 

* Since writing the above I find that Profs. Ayrton and Perry some years 


ago suggested the use of an adjustable magnetic tongue, but the idea was 
never embodied in an actual iustrument, 
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sharply defined readings. It is easy to obtain readings definite 
to less than a half per cent. 

The range of the type shown in Fig. 2 is suitable for all 
the ordinary frequencies used in practice, but, by varying the 
magnifying gear, scales either much more open or of much 
longer range may be obtained. Figs. 8 and 4 show the scales 
of two actual instruments. It will be noticed that in Fig. 8 
the scale goes more than twice round the dial. 


ннн: 


Fia. 2. 


In the instrument as described above it will be seen that 
ihe vibrator is not polarised. The note obtained is thus 
an octave higher than if a polarised strip were used, and this 
is of great advantage at the lower frequencies, for their own 
notes are not во distinct ; besides, in this way we dispense with 
. permanent magnets or auxiliary direct current circuits. 

It will be found that some of the instruments respond 
faintly when the pointer is set to read a frequency twice that 


Еа. 3. 


of the actual frequency ; other multiples may even be obset ved. 
Now quite recently“ Stumpf has shown by experiment that 


а tuning-fork cannot be set into sympathetic vibration by 


multiples or sub-multiples of its pitch. It is clear that the 
overtones which sometimes show themselves in the instrament 
even when the alternator gives a pure sine curve electromotive 
force are due to the iron core of the electro-magnet which 
modifies the wave form. By putting in circuit with the 


* Wied. Ann., LVIL, pp. 660-681, 1896. 


eleetro-magnet enough non-inductive resistance to swamp the 
inductance, we can, if desired, get rid of those harmonics 
which do not occur in the wave form of the alternator. 

The instrument works with unidirectional pulsating currents 
as well as with alternating ones. It can, thérefore, be used 
a8 an accurate speed indicator. For this purpose a commu- 


140 


Fic. 4. 


tator is mounted on the shaft whose speed is required, and 
a direct current made and broken by this commutator is led 
to the instrument, which may be at any distance. 


JOHNSON AND STEELE AUTOMATIC ** POTENTIAL” 
ARRESTER. 


This instrument is the invention of Messrs. W. Claude John- 
son and L. J. Steele, and is manufactured by Mesars. Johnson 
and Phillips. It is employed for automatically arresting the 
rise of potential such as is induced on breaking the field- 
magnet circuit of a dynamo or other circuit of high self- 


Connections for Potential Arrester; 


induttion, the electromotive forte in such a case belhg, as ‘is 
well known, sometimes sufficiently high to break down the 
insulation of the coils or of conductors and instruments con- 
nected to the circuit. The device is, as shown, connected as a 
shunt to thd inductive circuit, arid consists of two carbon discs 
mounted ide by side on а slate base. These discs are pressed 
tówards each other by springs; but between them is inter: 
osed a strip of mica of suitably adjusted thickness, which, not 
being so wide as the faces of the discs, leaves a small air space 
between them. A safety fuse is provided, which, in case of & 
permanent circuit being established between the discs, will give 
way, and thus prevent short-cireuiting the field. The discs can: 
be turned on their axes, so as to present towards each other 
fresh portions of their peripheries, which are cleaned by metal 
scrapers that bear against them. If the field circuit of a 
dynamo is broken accidentally, or otherwise, the difference of 
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potential at its terminals will rise to an amount sufficient to 
produce a spark between the two discs, and this spark will last 
until the field has gradually died down. In some cases, espe- 
cially when breaking the field circuit of large multipolar 
machines or alternators, the spark is seen to last as long as 
20 to 30 seconds. 

Mesers. Johnson and Phillips have supplied a large number of 
these instruments, which have been found to work satisfactorily. 


THE BERLINER CONTROVERSY.* 


BY W. CLYDE JONES. 


There is perhaps no question which at the present time is of 
more importance to the telephone industry than the Berliner con- 
troversy now pending before the Supreme Court of the United 
pe on appeal from the Circuit Court of Appeals of the First 

ircuit. 

It is important to the company which owns the patent, as a 
decision favourable to the patent may ensure an exclusive monopoly 
of the microphone or constant contact transmitter until the year 
1908; it is of importance to competing telephone companies, as 
such a decision would necessitate the employment during that 
period of the magneto-transmitter ; while the annulment of the 
patent would leave the microphone transmitter open to the world. 

On June 4, 1877, Emile Berliner filed an application for a patent 
on an improved form of telephone; and after a pendency of over 
14 years, the patent was issued November 17, 1891, No. 463,569. 
The first and second claims of the patent cover broadly the variable 
pressure transmitter, and read as follows :— 

* 1. The method of producing in a circuit electrical undulations 
similar in form to sound waves by causing the sound waves to vary 
the pressure between electrodes in constant contact, so as to 
strengthen and weaken the contact, and thereby increase and 
diminish the resistance of the circuit, substantially as described. 

**2. Anelectric speaking telephone transmitter operated by sound 
waves, and consisting of a plate sensitive to sound waves, electrodes 
in constant contact with each other, and forming part of a circuit 
which includes a battery or other source of electric energy, and 
adapted to increase and decrease the resistance of the electric circuit 
bythevariations in pressure between them, caused by the vibrational 
movement of said sensative plate." 

February 13, 1893, a Bill was filed by the Attorney- 
General against the American Bell Telephone Company and 
Emile Berliner to annul the patent on the ground that the 
Commissioner of Patents had exceeded his powers in the issuance 
of the patent, and that the defendants had been guilty of fraud 
or misconduct in delaying the issuance of the patent. By the 
sifting process to which the case has been subjected by the 
Courts, all charges of fraud have been dismissed from the case, and 
the controversy has settled down to two main subjects of inquiry : 
first, as to whether the patent is void for illegal delay in ite 
issuance, whether caused by an unauthorised act of the Commis- 
sioner of Patents, or misconduct on the part of the assignee of the 
patent in not prosecuting the application with due diligence ; and, 
second, whether the patent is void because a prior patent was 
granted upon the same application to the same applicant for the 
same invention. 

The Berliner application was placed in interference with the 
applications of Bell, Gray, Edison and Voelker, the Bell and Gra 
applications claiming broadly the method of transmitting speec 
by the production of undulatory currents, while Edison claimed 
the carbon microphone and Voelker the microphone broadly. 
Berliner’s claims related to the variable pressure microphone. 
that time there was a rule of procedure of the Patent Office 

roviding that when two or more applications show the same 
invention they should be placed in interference, though they may 
not claim the same subject-matter. 
embodied the broad idea of speech transmission by undulatory 
currents, and was therefore adjudged to conflict with the Bell and 
ie Bel rca which broadly claimed this invention. The 
Voelker application claimed the microphone transmitter, and was 
therefore placed in interference; and the Edison application, 
though limitéd to the carbon transmitter, showed the microphone 
broadly, and was therefore placed in interference. The deter- 
mination of these interferences occupied considerable time, and it 
was not until March 3, 1885, that a final decision was reached 
awarding the broad claims upon the microphone to Berliner as 
against Voelker, who was claiming the same structure. It had 
been previously adjudged that Bell was entitled to the broad claims 
on the art of telephony as against Gray, who alone of those in 
interference was contesting this broad claim. Bell and Gray were 


thus eliminated from the controversy over the microphone. Edison 
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The Berlinér microphone: 


was adjudged to be the inventor of the carbon microphone, thus 
leaving Berliner and Voelker the only contestants for the mioro- 
ern transmitter broadly considered ; and by this decision of 

rch 3, 1885, priority was awarded to Berliner, so that had there 
been no other obstacle to the issuance of the Berliner patent, it 
would have issued at this time. 

On July 26, 1880, however, Daniel Drawbaugh filed an appli- 
cation in which he claimed not only the broad art of telephony 
as claimed by Bell and Gray, but also the magneto-telephone of 
Bell, the microphone of Berliner and the carbon microphone of 
Edison. Drawbaugh claimed to have made his invention as early 
as 1867, and offered to submit proofs of the fact. The application 
was filed too late to be involved in interference with Bell, Gray, 
Berliner, Edison and Voelker; but, in addition, there was an 
objection to the Drawbaugh application which prevented its imme- 
date consideration. 

The statute which provides for the grant of letters patent states 
that à patent shall not be granted upon an invention which has been 
in public use for two years prior to the date of theapplication. The 
Courts had held that the prior two years' use, either with or with- 
out the consent of the applicant, was sufficient to prevent the 
grant of the patent. Edison's carbon microphone was introduced 
into public use in the spring of 1878, and before July was in use to 
а considerable extent, so that at the date of filing of the Draw- 
baugh application the microphone had been in public use for more 
than two years, and such use was thus a bar to the grant of a patent 
to Drawbaugh. The examiner rejected the Drawbaugh application 
on the ground of two years' public use, and this decision Draw- 
baugh contested. 

According to the rules of procedure of the Patent Office, an 
application must be in such condition as to be considered allowable 
before it will be placed in interference with a conflicting applica- 
tion, so that the Drawbaugh application could not be placed in 


interference with any other application until the objection to two 


years' public use had been overcome. 

At about the time that the Drawbaugh application was filed, 
it was assigned to the People's Telephone Company, of New 
York ; and on October 20, 1880, the American Bell Telephone 
Company brought suit against this company for the infringement 
of the Bell patents. The People’s Telephone Company set up as 
a defence to this suit the prior invention of the telephone by 
Drawbaugh, and as the vigour and earnestness with which both 
parties prepared and presented their cases in this suit promised 
to definitely settle the question as to whether Bell or Drawbaugh 
was the inventor of the art of telephony, and as to whether 
Berliner or Drawbaugh was the inventor of the microphone, the 
Commissioner of Patents decided that the quickest and surest way 
of determining the rights of Berliner and Drawbaugh in reference 
to the microphone was to await the decision of the Court. 

On December 5, 1884, Judge Wallace rendered a decision in this. 
suit in favour of Bell as the prior inventor. On December 4, 
1885, upon further argument and additional proofs Judge Wallace 
rendered a second decision in favour of Bell An appeal was taken 
from this decision to the Supreme Court of the United States, and 
on March 19, 1888, a decision was rendered in favour of Bell. The 

uestion as to whether Berliner or Drawbaugh was the inventor of 
the microphone was at the same time determined, as Drawbaugh's 
claims rested upon the truth or falsity of his story, which was held 
by the Supreme Court to be a fabrication. 

In May, 1888, the Berliner application was rejected on Berliner's. 
intermediate patents and on the ground that his original applica- 
tion was insufficient, This objection was overcome February 25, 
1889, and the Berliner application was ready for issuance, but for 
the fact that the Drawbaugh application was still pending, though 
rejected because of two years prior use, which rejection Draw- 
baugh was still contesting. Public use proceedings had been 
instituted by the Patent Office, and on October 28, 1891, the Com- 
missioner of Patents affirmed the final rejection of the Drawbaugh 
application on two years' public use. On the following day, 

ctober 29, 1891, the Berliner patent issued. 

It is claimed on behalf of the Government that the suspension 
of the Berliner application, pending the decision in the Supreme. 
Court in the suit against the People's Telephone oR Was. 
an unauthorised act of the Commissioner, and that the Bell Com- 
pany was guilty of misconduct in submitting to such suspension, 
the effect of which unauthorised act of the Commissioner and mis- 
conduct on the part of the owner of the patent is to render the 
Berliner patent void ab initio. Likewise it is claimed that the 
delay after the decision of the Supreme Court, excepting the period 
during which the Berliner application was rejected, was an 
unauthorised act of the Commissioner and misconduct on the part 
of the owner of the patent. The application was suspended during 
this period because the Drawbaugh application had not been 
technically rejected finally and in accordance with the Patent Office 
procedure on the ground of two years’ public use, and it is alleged 


.| that since it was evident that the public use preceding would result 


in the final rejection of the Drawbaugh application, there was no 
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necessity of withholding the Berliner patent, and that this act of 
withholding the patent by the Commissioner and the acquiescence 
in such delay by the Bell Company render the patent void. 

Judge Carpenter, of the Circuit Court of the First Circuit, before 
whom the case was initially heard, stated the case as follows : 


The proposition is that the Bell Company intentionally delayed 
the prosecution of the Berliner application, and the issue of the 
Berliner patent, for the purpose and with the result of prolonging 
their control of the art of telephony, which would cease with the 
expiration of the Bell patent in 1893; and that they did this by 
submitting to delays on the part of the officers of the Patent Office, 
which delays they, the Bell Company, had it in their power to 

revent, and refrained from preventing, for an unlawful purpose. 

his conduct is alleged to constitute a fraud practised upon the 
public through the Commissioner of Patents and his assistants. 
And it is claimed that the patent so obtained by such fraud may 
be and should be annulled by the decree of the Court on the 
authority of United States v. American Bell Telephone Company, 
128 U.S. 315, because there is no substantial difference between a 
fraud practised ypon the Commissioner as an agent, and a fraud 
practised upon the public with the Commissioner’s connivance or 


uiescence. 

"^The Circuit Court of Appeals remarked that this view of the 
case practically reduced the inquiry to that of whether the American 
Bell Telephone Company submitted to delays which it was in its 
power to prevent, and refrained from preventing for an unlawful 
purpose, the unlawful purpose being the expectancy of a prolonged 
monopoly by the delays in the Patent Oftice. The Court then 
criticised this position, saying that to lay down the proposition 
that acquiescence in the delay of a public official who is bound to 
perform a certain act, involves an unlawful purpose because it may 
result to the advantage of the applicant, omits an important 
element; that if the applicant is under no obligation touching 
the delay, there is no rule of law by which it can be said that, 
because he may receive an incidental benefit therefrom, his pur- 
pose in relation thereto is unlawful, since a man's motive will not 
make wrongful an act which in itself is not wrongful. (Heald v. 
Carey, 11 C. B. 977, 993.) 

The Court also discussed the question in view of the principle 
of legal ethics that every man is bound to enjoy his own in such a 
manner as not to interfere with a like enjoyment of their own by 
others. On this principle it was contended that the acquiescence 
of the Bell Company in the delays in the Patent Office was liable 
to work injury to the rights of the public by prolonging the 
monopoly of the microphone, thus withholding from the public 
the right to use the microphone; that the Bell Company was, 
therefore, under obligation to use the highest degree of diligence 
in prosecuting the application and avoiding delays, and that the 
Bell Company should, therefore, have taken every possible means 
known to the law for hastening the issue of the patent, failing in 
which the patent was for this reason void. "The Court held that 
an applicant is not responsible for the highest degree of diligence 
in the prosecution of an application, nor is it necessary to invoke 
every means known to the law to speed the issuance of the patent. 

The Circuit Court held that the patent was also void because of 
the issuance of à prior patent to Berliner for the same invention. 
The Circuit Court of Appeals dismissed this point of inquiry 
on the ground that the Commissioner of Patents in issuing the 
later patent knew of the earlier patent, and therefore adjudged 
that the later patent would be valid notwithstanding the earlier 
patent. As the error complained of was thus alleged to be a 
mistake of judgment as distinguished from an unathorised act, 
which latter alone could render a patent or grant void аб initio, 
the inquiry was not properly before the Court. If the officer 
acted beyond his power and outeide the scope of his office, the 
patent or grant would be void from the beginning; but if be 
acted within his powers and within the scope of his office anc 
made a mistake in judgment or opinion, decreeing the later patent 
to be properly issued, the patent could not be declared void in a 
proceeding founded upon the unauthorised acts of the officer, 
although it might be declared invalid upon proceedings instituted 
to determine the correctness or error of the oflicer in making his 
decision. In the case of patents, where one patent is alleged to 
be invalid because of prior issuance of a patent for the same inven- 
tion, the question may be tested in an infringement suit. 

Should the Supreme Court, therefore, affirm the decision of 
the Circuit Court of Appeals, the effect will be to say that the 
Berliner patent is not void because of any unauthorised acts of 
the Commissioner of Patents or because of any acts of omission 
or misconduct of the Bell Company, and will leave undecided the 
question whether or not the Berliner patent of 1891 is void because 
of the issue of the Berliner patent of 1880. Should the Bell 
Company then bring suit against an infringer upon the Berliner 
patent the prior patent would be set up as a defence and the 
effect of the earlier patent would be determined. It is therefore 
possible that the decision of the Supreme Court, which is being 
awaited with so much anxiety, may ‘not settle the question. 


Though the Supreme Court should declare that the patent was 
regularly granted it may leave the question of the invalidity of the 
patent on the ground of the issuance of the 1880 patent to be 
determined by a protracted infringement suit which may carry the 
first decision directly affecting the competing telephone industry 
into the next century. 

On September 3, 1880, Berliner filed an application as a division 
of his first application, and a patent was granted on this application 
November 2, 1880, numbered 233,969. Subsequent to the inven- 
tion of the microphone transmitter, Berliner found that if an 
undulatory current be passed through two electrodes in constant 
contact the electrodes will become charged as the current rises, 
and the charges, being of like sign, the electrodes will repel each 
other; as the current decreases, the charges decrease and the 
electrodes move together, due to the resiliency of the diaphragm. 
A to-and-fro motion is thus imparted to the diaphragm conforming 
to the current undulations, and the device acts as a telephone 
receiver. The construction of the receiver is identical with that 
of the transmitter, undulatory currents being sent through the 
electrodes in one case to cause the vibration of the diaphragm, 
while a vibratory motion is imparted to the diaphragm in the latter 
case to cause a variation in the pressure of the electrodes and the 
consequent production of an undulatory current. Claims 1, 2 and 
3 of the patent claim the apparatus when used’ as a receiver. 
Claim 4, however, is the claim about which the battle is fought ; 
this claim reads as follows : 

„4. A system of two or more telephone instruments in electrical 
connection with each other, each consisting of two or more poles of 


‘an electrical circuit in contact one with another, either or both 


poles of each instrument being connected with a vibratory. plate, 
so that any vibration which is made at one contact is reproduced 
at the other, substantially as set forth.” 

This claim is not drawn to the receiver alone, as are claims 1, 
2 and 3, nor to the transmitter alone, as are the claims of the 1891 
patent, but are to the combination or system comprising two 
similar instruments, one at each end of the line, so that when one 
party is talking he uses the instrument as a tranamitter while the 
opposite instrument is a receiver, and when the opposite party is 
talking the instruments are reversed and the first now becomes a 
receiver and the second a transmitter. 

It is pointed out by the Bell Company that Berliner made the 
invention of the microphone transmitter in January, and did not 
discover the adaptability of the device as a receiver until April, and 
they argue that he is entitled to one patent for what he did in 
January, and to a second patent for what he did in April, and 
that the 1880 patent covers the invention of April; that is, the 
receiver, while the 1891 patent covers the invention of January, 
that is, the transmitter. But the Government points out that the 
claims of the 1880 patent are not confined to the receiver, but that 
claim 4 contemplates the use of the device as a transmitter. To 
this the Bell Company replies that claim 4 is for a combination of 
a transmitter and a receiver ; that after the invention of the trans- 
mitter, and after the invention of the receiver, the idea was con- 
ceived of employing two instruments, each of which could be 
indiscriminately 89800 either as a transmitter or as a receiver; and 
that the applicant is entitled to three patents or claims, one to the 
device as à transmitter, one to the device as a receiver and a third 
to the combination of the two devices. The Government argues 
that claim 4 is not drawn to cover the combination of а transmitter 
and a receiver as two separate instruments, but that it is drawn 
to cover the combination of two electrode instruments, each of 
which has two functions or modes of operation; first as a trans- 
mitter, and second, as a receiver; that having thus claimed a 
structure having two functions, the applicant cannot afterwards 
take a patent on the same structure to be used for one function 
only ; ibat the 1880 patent claims a structure comprising two 
electrodes in constant contact capable of use as a transmitter and 
also as a receiver, while the 1891 patent claims the same structure, 
but limits its use to that of transmitting speech. T 

The Supreme Court has held (Miller r. Eagle Manufacturing 
Oompany, 151, U.S., 186) that where a patent has been granted 
upon a certain structure having two functions, a subsequent 
patent upon the same structure, but claiming but one o the 
functions, is invalid. The invention related to a spring of peculiar 
shame, which acted upon a plough beam when at a certain height, 
to pitess the same into the ground, while, when the beam was at a 
greater elevation, the spring served to support the beam in an 
elevated position. The earlier patent claimed the spring of the 
peculiar shape, having the function of lifting the plough beam and 
also е function of depressing the plough beam, while the later 
patent [claimed а spring of the same peculiar shape and having the 
lifting unction, no mention being made of the depressing func- 
tion, which in accordance with the later patent could be performed 
by the sme or by a different spring. The later patent was thus 
the broac@er in scope, being limited by the one function, while the 
earlier patent contained a limitation to both functions. It is 
elaimed Nhat the Berliner patents are wholly analogous to the 
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spring patents, the 1880 patent claiming a structure to be used in 
its function of transmitting speech, and also in its function of 
receiving current undulations and reproducing speech, while the 
1891 patent claims the same mechanical structure, but limits its 
use to the transmission of speech only. ; 

If the Supreme Court follows the Circuit Court of Appeals, and 
refuses to discuss this proposition as to the relation of the two 

atenta, the question must wait for a decision until the American 
Bell Telephone Company sues an infringer, should the patent be not 
declared invalid because of unlawful issue. Should the patent be 
declared invalid because of unlawful issue, the controversy will be 
at an end. 


EFFECT OF TEMPERATURE ON INSULATING 
MATERIALS,* 


BY F. SEVER, A. MONELL AND С. І. PERRY. 


In designing electrical apparatus it is often of the greatest 
importance to know the effect of different temperatures on the 
insulation to be used in its construction. Of the many kinds of 
insulation a few of the most common were chosen—i.e., paper, 
cloth, oiled paper and oiled cloth—and the following conclusions 
have been drawn from the result of 102 tests on samples of 
materials which were kindly furnished by several of the most 
prominent manufacturers of electrical machinery. 

The Apparatus.—The heating apparatus consisted of a glass 
cylinder 8in. in diameter and 10in. high, covered at the top and 
bottom with asbestos plates. The lower part of this cylinder was 
occupied by 12 enamel resistance tubes bin. long and 24 ohms each. 
The terminals of these were brought out through the asbestos 
plate. The current in these tubes being controlled by a rheostat, 
the temperature in the cylinder could be varied at pleasure. An 
inch above the heating tubes, and supported by an asbestos collar, 
was а metal plate having holes punched in it to allow the free 
circulation of air in the cylinder. This plate was connected to one 
side of a galvanometer. | 
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Fic, 1.—Apparatus for Testing Effect of Temperature on 
Insulating Materials. 


The insulating material to be tested was wrapped on brass 
cylinders fin. in diameter and Зір. long, the insulation not reach- 
ing quite to the end of the tube. The insulation was then wound 
with No. 26 Brown and Sharpe bare copper wire for a space of 
2kin. Five tubes so wound were then placed on the metal 
plate in the cylinder and their terminals brought up through 
the asbestos cover, and then to a switchboard, in order that any 
tube might Ее thrown into the galvanometer circuit. This arrange- 
ment made it possible to heat five specimens at one time. 

With the above apparatus was used a Thomson high-resistance 
galvanometer, a megohm box and a difference of potential of 500 
volts. The thermometer used was of the nitrogen-filled mercurial 
type, and capable of measuring from 0 to 400°C. When troubled 
with surface leakage, it was eliminated in the following simple 
manner. The diagram shows the connections while testing a tube, 
and also the leakage shunt. It will be seen from the diagram 
(Fig. 1) that all of the current going through the galvanometer 
must pass from the dynamo to the brass cylinder, and thence 
through the insulation to coil À and on through the galvanometer. 
Any current tending to leak over the surface of the insulation from 
the brass cylinder to coil A will be intercepted and shunted past 
the galvanometer by coils B B. 

During the investigation many different specimens of paper, 
oiled cloth, &c., varying greatly in thickness and composition, were 
tested, and it was found that each class has its characteristic pro- 
perties strongly marked. We will now proceed to the discussion 
of each particular class. 


* Paper read before the American Institute of Electrical Engineers. 


Plain Paper. —In this clase 40 specimens were tested. After the 
resistance at the temperature of the air (22°C.) was carefully noted, 
the temperature was gradually increased (100deg. in one-half hour) 
and readings taken every 10deg. up to 80deg., and from there on 
every 20deg. Fig. 2 shows a curve which is characteristic of prac- 
tically all kinds of plain paper. It should be noticed, however, 
that in general the resistance of papers that are not protected from 
moisture falls between 22deg. and 50deg., and then rises Sie : 
until at 75deg. it has attained a maximum resistance. It should 
also be noted that this temperature of 7ödeg. is very constant for 
all kinds of paper. From 75deg. upward the resistance falls rapidly, 
and at 150deg. is but a small fraction of ita initial resistance. 

The initial resistance of paper protected from moisture by japan 
(Fig. 3) is very high, but falls rapidly with the increase of tem- 

rature, as is the case with all material protected from moisture 

see oiled paper and oiled cloth). Hence we see that all paper 
having a porous structure, and therefore containing more moisture, 
has a lower initial resistance than the protected paper, but is 
affected by heat much less than the latter. This would lead to the 
conclusion that there are two phenomena taking place. First the 


Fic. 2.— Plain Red Paper 0:009in. 


driving off of the moisture, which tends to increase the resistance, 
and secondly, some change (not a mechanical deterioration) in the 
material, dependent on the temperature, and which may be called 
the temperature coefficient. This temperature coefficient tends to 
lower the resistance with increase of temperature. 

Examining the several curves shown, we see that the initial 
resistance of unprotected papers is low on account of the presence 
of moisture. Now, on gradually increasing the temperature, the 
resistance falls during the first 20 or 30 degrees, because the effect 
of the temperature coefficient predominates during this period and 
before the material is warm enough to start the evaporation of the 
moisture it contains. This, however, lasts but а short time, ав the 
result of the evaporation is to increase the resistance very rapidly, 
until, at 75 degrees, the temporature coefficient again asserts itself, 
and the resistance rapidly falls. 

In the case of japanned papers (Fig. 3), the initial resistance is 
very high, due to the absence of moisture ; but on being heated 
the resistance drops rapidly as the small quantity of water con- 
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tained is evaporated off so slowly that it has very little counter- 
acting effect on the temperature coefticient. Paper does not seem 
to deteriorate mechanically at less than 180deg. ; above this point 
the material begins to carbonise. At 230deg. a peculiar pheno- 
menon takes place. The material, after possessing a very low 
resistance from 175deg. upward, would at about 230deg. suddenly 
increase greatly in resistance and immediately after break down. 
This may be caused by some molecular rearrangement taking place 
at that temperature, which changes the resistance of the material. 
Other cases wherein the resistance of a body changes at a certain tem- 
perature are wel] known. Inthe phenomenon of **recálescence " а 
piece of iron or steel, after having been heated to a bright redness and 
allowed to cool slowly, will, at à certain stage of the cooling pro- 
oess, receive a sudden check. Heat being generated in the metal as 
a result of the change which the molecular construction suffers at 
the critical point, the cooling is arrested and the temperature and 
resistance rise, though the loss by radiation is still going on. The 
experiments of F. Kohlrausch and Hopkinson have also shown 
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that the critical temperature is marked by a sudden change in the 
coefficient which expresses the effect of temperature on the elec- 
trical resistance of iron. This is also true of nickel. It would 
seem that paper insulation has a critical temperature somewhat 
analogous to that of iron, steel and nickel, but, of course, the 
characteristics of the materials are too different for any close 
similarity. 

Plain C.oth. — Under this head 20 specimens were tested, includ- 
ing canvas, linen, and muslin of different thicknesses. The action 
of this material (Fig. 4) is much the same as that of paper, Fig. 2. 
The initial resistance is lower, as it contains more moisture than 
is the case with paper. For the same reason, when the moisture 
evaporates off, the increase over the initial resistance is greater 
than with paper. By reference to the curves of paper and cloth 
it will be noticed that their resistance varies in the same manner. 
‘For cloth, as for paper, the maximum resistance is at 75°C. The 
material does not begin to carbonise until at a temperature of 
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180°C., and even beyond that point it loses its mechanical strength 
very slowly until past 220deg. The explanation for the resistance 
of cloth varying as it does, is exactly similar to that for paper. 

Oiled Paper.—In this class 14 tests were made on papers of 
different thicknesses. With the single exception of one specimen, 
the resistance of which was very high, the initial resistance was 
ower than in the case of piper. (Compare Figs. 2and б.) On 
increasing the temperature tho resistance fell rapidly, the curve 
being much the same as that for japanned paper. The reason for 
the sudden decrease in resistance is the same as that for japanned 
paper. Oiled paper deteriorates mechanically at a lower tempera- 
ture than paper or cloth, commencing to blacken at so low a tem- 
perature as 120°C. 

Oiled Cloth. — In this class 28 specimens of oiled silk, muslin, and 
linen of various thicknesses were tested. The initial resistance of 
this material is much lower than that of paper, and on increasing 
the temperature the resistance falls rapidly, the shape of the curve, 
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Fig. 6, corresponding to those of japanned and oiled paper, the 
reason for the sudden decroase in resistance undoubtedly being the 
same as for the japanned and oiled paper. The insulation begins 
to char at about 120°C. 

General Conclusions.—In the foregoing discussion there are some 
main points to which it is necessary to draw attention. These 
are :— 

(а) That paper is a better insulation, and withstands increase in 
labs dnd: much better than cloth (shellac and varnish were not 
used in any of the experiments), oiled paper, or oiled cloth. 

(b) That paper and cloth have a maximum resistance when first 
859 70 at about 75°C., and are not injured mechanically under 

(c) That the point of maximum resistance for paper and cloth 
(in this case 75°C.) depends on the rapidity with which the tem- 
perature is increased. Here the authors would like to suggest that 


if the material were kept at a constant temperature until all the 
moisture had been evaporated, the resistance of the material would 
then be its true resistance at that temperature. 

(d) That all give a high resistance after cooling, but have little 
mechanical strength. Oiled paper and oiled cloth, however, after 
having been heated to 220°C. and allowed to cool, not only have a 
high resistance, but become so firmly fixed to the brass cylinders 
that it was found necessary to remove them with a file. 

(e) That it would be well to bake paper and cloth insulation to 
140°C. before applying varnish or shellac. 

(f) Referring to Fig. 3, it will be seen that on decreasing the 
temperature the resistance increased, but the second curve does 
not by any means coincide with the first. On further experiment- 
ing in this direction it was found that there is no temperature at 
which the curve with falling temperature coincides with the first. 
This may be due to more moisture being driven out at higher tem- 
peratures, which is not absorbed by cooling. 

Here it may be well to mention an interesting phenomenon that 
occurred in connection with this investigation. When the tempera- 
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ture has risen above 100°C. the zinc in the brass cylinder begins to 
leave its surface and combine with the copper wire wrapped about 
the insulation, so that the wire has a brass surface and the brass 
cylinder a copper surface. Owing to the limited time at the 
authors’ disposal they were unable to further pursue this investiga- 
tion, but much remains, and any research along this line will be 
found full of theoretical as well as practical interest. 


ON THE ORGANISATION OF AN ELECTRICITY 
WORKS STAFF.* 


BY E. T. RUTHVEN-MURRAY (WORCESTER). 


As the success of an electricity wo:ks depends in no small degree 
upon the staff directly engaged in running the plant, the organi- 
sation of this staff requires considerable judgment on the part of 
those responsible for their engagement. 

No hard and fast rules can be laid down as to the number of 
men necessary on the staff, as this will depend upon the individual 
characteristics of the electricity works. Among other matters to 
be considered, which have a direct bearing upon this, are the size 
of the works, their design, the 6 employed, whether a direct- 
current battery station or an alternating-current supply, and, of 
course, whether the supply is constant or intermittent. Unless 
there be a large demand throughout the night for public lighting, 
or an intermittent demand both by day and by night for motors, 
the small battery station may be able to give a constant supply 
with only one watch of men, whereas the alternating-current 
station will require three eight-hour watches. How many men are 
required for a watch will depend upon the size of the works ; but 
probably it will be necessary to have at least one engineer in 
charge, one driver, and one fireman. The number of men 
necessary will be lessened by careful design of the works; the 
number and sizes of engines and their arrangement, the use of 
mechanical stokers, coal conveyers, and the situation of the coal- 
bunkers. All these details will influence the economical and 
easy working in addition to the size of the staff necessary. One 
has seen stations in which it is only possible for a driver to look 
after one engine, while in othera it is safe and easy for one man to 
take charge of four or six engines running at one time if they are 
properly arranged. The high speed enclosed engine with con- 
tinuous lubrication requires less attendance than any other, and 
there is little doubt that where a large battery of boilers is fitted 
with mechanical stokers the result is to reduce labour and the 
number of firemen required. 


zu Paper read before the Municipal Electrical Assceiation, June 11th. 
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A variety of opinions exists among different engineers as to the 
precise duties one man can perform, and also what men are 


necessary—some considering electricians or engineers in charge’ 


and switchboard attendants superfluous ; while others hold the 
same opinion with regard to greasers, cleaners, and coal-trimmers. 
It is certain that by a proper understanding at the time of 
engagement, especially if one does not take them from over- 
manned stations, men can be obtained who will combine the 
duties in a perfectly satisfactory manner for which in other works 
two men will be employed. It behoves the engineer to be particu- 
larly careful and far-seeing in engaging a staff to keep the wages 
item of the standing charges as low as is consistent with safety ; 
since when the output is small this item is a heavy burden on the 
young station. If a good fitter-driver is engaged and kept on light 
load watches, it will be possible to dispense with a regular fitter 
until the works can afford to keep one, and it should not be 
necessary in the early existence of the works to employ both 
cleaners and greasers—indeed, in some stations these men do not 
exist. Either locomotive or marine engine-drivers and firemen are 
found particularly well suited for service in electricity works, as 
their previous employment seems to give thein steady nerves, and 
this will prove invaluable in emergency. They have also more 
economical ideas of working. 

Regarding assistant engineers, it seems only right and proper to 
employ them, as one can hardly expect either the engine-drivers or 
switchboard attendants to have the necessary technical training 
to enable them to take entire charge of the works during the 
absence of the chief engineer ; moreover, it is obviously necessary 
to give some one man the general responsibility of the proper 
working of the station during each watch. Undoubtedly the best 
men for the post are those who, in addition to having received a 
thorough technical training, have served an apprenticeship in a 
good mechanical workshop. It is admitted that the mechanically 
trained man proves more useful and reliable than the purely 
theoretical electrician. It is unfortunate that the remuneration of 
assistants is not higher than it is, since, if it were, they would be 
inclined to remain longer m the same works than they now feel 
they can with justice to themselves. But this is a matter which 
time will cure ; for, when electricity works are firmly established, 
they will be in an even better financial position than gas. works, 
and it is to be hoped their staffs will be remunerated accordingly. 

In works having a large area of supply, a distribution engineer 
will be required to superintend the outside work, such as the laying 
of mains, the testing and connecting of consumers’ installations, 
and to take the more direct charge of the outside staff of meter- 
readers, jointers, wiremen, and the labourers necessary for opening 
up the streets. It is almost essential, at any rate advantageous, 
that the distribution engineer should have had some station 
experience. Тһе number of outside men required will vary at 
different periods of the year, and in many municipal electricity 
departments arrangements can be made with the surveyor to lend 
labourers whose bare time is charged against the department. 
Notwithstanding that the greater part of the outside expenses go 
to the capital account, such an arrangement is of great assistance 
in reducing wages under this head. 

In organising the staff, it is most important that the engineer 
be allowed to choose or recommend men for appointment, and 
that the men know to whom they are responsible. It is the greatest 
mistake for the committee who have charge of the department, 
not to allow their chief engineer a free hand in this respect, and 
internal troubles in electricity works have often been due to this 
cause. 

DISCUSSION, 


Mr. ALBERT GAY (Islington) thought the subject of the Paper a very 
difficult one to deal with. The local conditions made all the difference as 
to the number of staff employed. It was only advisable to reduce the staff 
consistently with safety. Moreover, a station which was not properly 
manned would cost more for repairs through not being looked after 
properly. It did not necessarily mean that a reduction in the staff meant 
a reduction in the wages, because if they were going to work a man 12 
hours instead of 8 (and 8 hours was quite enough for any man in an 
electric lighting station) he could not work as well as if he had been work- 
ing the shorter number of hours. There was another point in connection 
with the reduction of the staff that he called attention to. It was quite 
possible, perhaps, to run a station in its early stages or in the early houra 
of the morning with say three men, one stoking, one driving the engine and 
another regulating and generally superiutending. But it was not an 
impossible thing for à man to be taken ill, and in the event of that taking 
place it was rather a serious matter if they did not havea spare man on the 
premises, and it was only a wise precaution to have au extra man and 
utilise him as a cleaner during the small hours of the morning. He did 
not believe in fitter-drivers, because a man that could do everything, or 
said he could, generally could do nothing at all properly, and if they 
wanted to keep their machinery in proper order they must have proper men. 

Mr. R. А. DAWBARN thought a place should be built next to the 
central station for the men to reside in, after the principle of the fire 
stations, so that in case of an emergency the men could be called upon. 

Mr. CROSSLAND said there was a general impression among mill. 
owners that any men would do for a fireman. This was a very wrong 


impression, The fireman had a very large influence upon the economy 
upon the station. He (Mr. Crossland) had to make trials of the economy 
of boilers, and he found that the air admission to the boiler was a very 
important question, and the air admission was largely dependent upon the 
care of the fireman. If he was a bit careless and left an open space 
through which they had an air admission, they got a very serious loss, The 
careful control of engines such as were in electric lighting stations 
certainly required great care and ekilful men. 

Mr. W. ARNOT (Glasgow) wanted to speak more especially upon the 
engaging of the staff. One of the most difficult positions an engineer 
could be placed in was to have a man recummended to him and have to 
refuse him, when he came with a good recommendation from a Councillor 
or from men who knew him. He thought all engineers should be strong 
enough to use their own judgment in the matter, and that they should be 
left alone ; they should not be compelled to engage men who came with 
recommendations from outside people. 

Mr. A. B. MOUNTAIN (Huddersfield) could not help thinking that if 
they were going to cut down their staff they were doing a very dangerous 
thing. They might have their chief assistant leave at a moment’s notice, 
and have to find someone to fill his place. He believed in having pupils 
on the premises, who underatood the station, so that one of them could 
take a spare place at a moment's notice. He did not think that an 
engine-driver could be of any use as a fitter in a big station. 

Alderman HIGGINBOTTOM (Manchester) thought that all Com- 
mittees should place implicit confidence and power in their engineer as to 
the engagement of the staff, and they could then hold him responsible. 
They had had considerable trouble over this question in Manchester, 
Matters got to such a pass in Manchester that Dr. John Hopkinson (their 
consulting engineer) said that unless they placed the whole matter in his 
hands and made him responsible for six months, he would withdraw from 
the station and let them get on as best they could. The Committee did во, 
Dr. Hopkinson got rid of the chief man, lent them their present engineer 
on trial for six months, and things had gone on satisfactorily since. They 
gave their resident engineer full power over all the workmen. He thought 
it was a mistake for Councillors to recommend their own friends ; the 
engineer found a difficulty in saying that he could not find work for them, 
or that they were not suitable. If he took a man on outside, aud he did 
not suit, he could at once tell him so, and that he would have to go. If 
Committees would only leave the matter in the hands of the resident 
engineer, they would do a very wise thing. 

Alderinan NORMAN (Cheltenham) thought that any other course 
than that recommended by the last speaker would be an absurdity. His 
Committee would never think of interfering with the staff. They held 
their engineer responsible for everything, and it was much better that a 
Committee should look at in this way and keep the man up to his respon- 
sibilities. 

Councillor PEARSON (Bristol) considered the Electric Lighting Com- 
mittee was responsible to the Town Council for the management of the 
station, and the engineer-in-chief was responsible to the Electric Lighting 
Committee ; but he should no more think of transferring the direct respon- 
sibility of the management of the Bristol station to his own shoulders from 
those of the engineer, than he should think of flying. In his opinion the 
Chairman at the head of an Electric Lighting Committee was responsible, 
for the whole thing. They had a good engineer managing their station, who 
was free from the difficulties with Committees which had been pointed out 
by other speakers, He always told him to please himself about a man, 
whether 2 Councillor recommended him or not. 

Mr. E. T. RUTHVEN MURRAY, in reply, thought he had been mis- 
understood. He did not advise the reduction of a staff, but only the 
greatest care in organising it, so that too many men should not be employed. 
With regard to the last paragraph of his paper to which so many speakers 
had referred, he had had a little trouble in this respect himself, and that 
was the reason he had mentioned it. With regard to fitter-drivers, he only 
suggested that they might be employed during light loads when the station 
cotnmenced to run, and certainly not afterwards. It must not be under- 
stood, when he suggested only three men as being capable of running a 
station, that he was referring to a large station. He was thinking of the 
organisation of the staff when the station commenced work. 


The Magnetic Observatory at Odessa.—The meteorological 
and magnetic observatory of the University of Odessa, says. 
Nature, has for its functions not only the reading of the nume- 
rous instruments with which it is equipped, and the discussion 
of the results observed and registered, but it is intended also. 
to serve as a high school where students of the faculty of 
physics and mathematics can be trained in the work of meteo- 
rology and physical geography. In order to give more 
importance to this course, Prof. Klossovsky has drawn up a 
syllabus, which is printed in the 1895 volume of the * Annales” 
of the observatory at Odessa. The course is divided into three 
parts, the first two of which are devoted to fundamental obser- 
vations, to the installation and study of instruments used in 
meteorology and terrestrial physics, and to the determination 
of various elements. The third course is intended for those 
who propose to take up physical geography or meteorology as 
a special subject. The programme is an admirable outline of 
the work of metcorology and terrestrial physics. 
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THE INSTITUTION BUILDING FUND. 


Not the least valuable of the many results which have 
already followed, or may be expected to follow, from the 
recent stirring of the waters at the Institution of Electrica] 
Engineers is the resolution which was come to at the meeting 
of July 6th, ‘‘ That the Building Fund, which is now but a 
sub-division of the funds of the Institution, shall be made a 
permanent Building Fund, and that the interest accruing from 
such fund or the investments thereof be added to the fund 
trom time to time.“ Every reputable citizen, when he arrives 
at & certain age, bethinks himself of setting up house; and 
it is no less incumbent upon a 25-year-old Society, claiming 
to represent, or wishful to represent, an important and ever- 
growing branch of the engineering industry, that it should 
give up living in lodgings and settle down." Precedent has 
а pernicious power in this realm of England, but when it tells 
in our favour it is as well to make full use of it. Have not 
our generous hosts at No. 25, Great George-street lately spent 
no less a sum than £25,000 to render their local habitation 
more worthy of their name? and has not that comparatively 
youthful but admirably vigorous body, the Institution of 
Mechanical Engineers, also devoted some £28,000 to a 
similar object? Everywhere in this overgrown city of mean 
buildings and depressing streets we see to-day unmistakable 
signs that the reign of the superstition that “ houses 
are built to live in and not to look on” is over, and it 
no longer passes for wit to assert that fine buildings 
should be left to the poets, who can build them out of their 
imaginations at no cost to their pockets. Even the London 
County Council is in labour with quite a grandiose scheme for 
housing itself in a fitting manner; and the strictly business- 
like £ s. d. suggestion that it should turn an honest penny and 
mar the whole idea by letting out the ground floor to shop- 
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keepers was mooted only to be scouted. The psychological 
moment has, therefore, i& would appear, arrived for placing 
the Building Fund of the Institution on a firm footing, and 
for actively pushing towards the goal in view, & building 
which shall be in style, size and site worthy of electrical 
engineers. 

. Large buildings, good architecture, and suitable sites are; 
however, costly desiderata, and none the less so in these days 
when the idea of the Manchester school that architecture 
* means only sound construction and sanitation, and is all 
based upon the drain pipe," has nearly passed away, and when 
land in the neighbourhood of Great George-street is scarcely 
less valuable than in the heart of the City. The electrical 
profession, it will be urged, is by no means a wealthy one, and 
it must consequently content itself with a modest house in a 
back street. We cannot admit the premiss without consider. 
able qualification. Modern electrical engineering, if we take as 
criteria the dividends of manufacturing concerns, the incomes 
of the majority of consultants, or the salaries of central-station 
engineers, has without doubt an impoverished aspect. But it 
must not be forgotten that the Institution of Electrical Engi- 
neers has on its register many representatives of the 
earlier and more profitable industries of telegraphy and 
telephony, not to mention here and there a successful in- 
ventor, and here and there a wealthy manufacturer. There 
was money to be made and money was made before the rush 
came; and to what better object could some of it be devoted 
than to raising in the capital of the Empire a prominent 
and permanent memorial of nineteenth-century electrical 
invention and enterprise? А large London hospital has 
recently represented to the Public that it is in- need of half- 
a-million sterling as an endowment to make good the decrease 
in income due to agricultural depression. The money did not 
flow in freely; and an ingenious individual, who possessed a 
greater sense of irony than of expediency, was moved to 
compile and to publish а list of potential donors, appending 
to the name of each a donation suitable to his means. It is 
needless to say that the potential donors were not converted 
by this ruse into actual donors ; and the general Public, of 
course, took the joke quite seriously, and seeing the move- 
ment so well supported stopped sending in its mites. We do 
not for à moment suggest a similar piece of unbecoming— 
and ineffectual—levity on the part of anyone anxious to 
hasten the natural growth of the Institution Building Fund’; 
but we do suggest that the length of such a list would be 
longer than many imagine, and the sum total of the appro- 
priate donations large enough to enable the Building Fund 
Committee, if any such body exist, to get to work immediately. 
Why, even a “ benevolence ” of a guinea a head levied on the 
2,000 odd members and associates now on the register would 
‘place the Building Fund Committee in a position to imme- 
diately purchase any suitable site in the market, and 
enable them to quietly await the great day when the fund 
shall have received increments from ‘‘ munificent donors" 
and sundry sources sufficient to warrant the commencement 
of building operations. А good site once secured, all the rest 
wil follow in due course, and we sincerely- hope that those 
who have this matter in hand will not allow their views to be 
bounded by what seems immediately possible, but only by what 
is desirable. Englishmen, it has been scornfully said, have 
built like frogs and mice since the thirteenth century ; " and 
now that this reproach is likely to become more remarkable 
for its vigour than for its veracity, it will be a thousand pities 
if fresh point is given to it by the erection of a public building 
lacking in all dignity, though possessing the апы merit, if 
merit it be, of low prime cost. 


Many electrical engineers, no doubt, will ask :—Why do we 
want a building of our own? Have we not the free use of 
the Institution of Civil Engineers ? Are not many of us 
members of that Society? What is the quid pro quo? The 
electrical engineer has done more even than the civil or the 
mechanical or the chemical engineer to revolutionise the 
social world ; he is day labourer in a field the limits of which 
recede like the horizon as he advances ; he is in daily contact 
with phenomena of the profoundest physical interest; no 
sooner does telegraphy, on land or under the ocean, lose 
its first freshness and cease to excite wonder than tele- 
phony revives public and technical interest; no sooner 
does the electric light tend to realise the ideal and be- 
come the poor man’s light, than electric traction and 
electro-chemistry open up long vistas of new work. And on 
the scientific side the perennial youth of electricity is even 
more marked. But, strange to say, the electrical engineer is 
somewhat ashamed to confess himself as such. It is quite 
right that he should be a mechanical engineer first and an 
electrical engineer afterwards ; it is quite right, that is, if the 
formula means that no electrical engineer is complete without 
a sound mechanical training ; but it is quite another thing if 
the phrase be used, as undoubtedly it often is, to convey the 
idea that the speaker is at heart a mechanical engineer, and that 
it is merely due to the sad exigencies of existence that he 
takes up with electrical engineering as an adjuvant means of 
livelihood. There is, in short, among electrical engineers a 
marked lack of proper pride in their profession, though indi- 
vidually they are, of course, by no means inclined to under- 
value themselves. In our opinion no one thing would tend to 
generate a greater feeling of ‘ solidarity " and a higher sense of 
the dignity. of the calling of the electrical engineer than the 
possession of an independent home in a fine building. If the 
Institution of Electrical Engineers had its own lecture theatre, 
its own library and reading-room, its own laboratory, and its 


own museum filled with mementos of the past, many who 


to-day seek to save their respectability by disguising them- 
selves as members of the older branches of the engineering 
profession might be brought to see that there was nothing 
inherently disreputable in applied electricity. 


REVIEWS. 


Electric Lighting: Vol. L—The Generating Plant. By F. B. 
Скоскев, Ph.D. (New York : D. Van Nostrand Company. London: 
E. and F. N. Spon. 1896.) | 

The purpose of the treatise of which the present is the first 
volume seems to be to present a complete summary of the 
mechanical, electrical and commercial considerations involved 
in public and private electric lighting. We use the word 
“ summary " advisedly, as, although the author has evidently 
schemed out his work with careful thought and- arranged 
it in logical order, he does but touch briefly on each of the 
branches with which he deals. This defect, if we may call 
that a defect which was probably part of the author's design, 
is the most prominent feature; and it is generally in those 
places where one naturally looks for detailed information that 
the author exhibits his vaguest and most summary phrase- 
ology. Some compensation is certainly afforded by the 
numerous. references, by footnote, to works where more 
detailed information is to be found. In this, however, we 
are not altogether at peace with the author; for instead of 
acknowledging the various researches and inventions to their 
English or other originators, he merely refers to some one or 
other’s article on the subject, in an American periodical. For 
instance, the ingenious idea of using flywheel boosters on 
electric railways is not credited to the engineer whose fertile 
brain originated it, but is credited to a Mr. John Galt, who 
read a Paper on the subject, in America, in 1894. This 
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custom may enhance the value of the book for American 
readers; but it lessens it to an equal extent for readers who 
have not ready access to American periodical literature. | 

The plan adopted by Mr. Crocker in framing his treatise 
is the simple one of following the natural sequence of the 
plant, from the source of energy to the lamps. It will be 
convenient if we-divide the matter of this first volume, which 
treats of generating plant, into three parts. In the first part 
we may place the introductory matter, which occupies six 
chapters; in the second part, eleven chapters on the sources 
of energy and mechanical plant for utilising energy; and in 
the third part, the remaining eight chapters on dynamos and 
electrical equipment of generating stations. 

Passing briefly in review the introductory chapters, we 
notice that Mr. Crocker treats at some length of such ques- 
tions as the advantages and disadvantages of the electric 
light; the history of electric lighting (from the time of Otto 
von Guericke); various systems of units, metrical and other- 
wise ; the classification of electric lighting systems; and the 
location and erection of station buildings. In the historical 
chapter we are told that “arc lighting in Europe has never 
been particularly popular or extensively used, even up to the 
present day." Nor must we forget to say that in the chapter 
on units Mr. Crocker raises an outcry against the multiplica- 
tion of units, He thinks that it may be the duty of future 
electrical congresses to abolish units and terms which are 
found useless.” | 

Various remote parts of the universe are searched for 
„possible sources of electrical energy," the internal heat of 
the earth being regarded as not impossible. Mr. Crocker has 
doubts about the efficacy of primary batteries, but he holds 
very hopeful views in regard to the thermopile. Though it 
might not compete with the present method for large central 
stations, he writes, it is certainly admirably adapted to 
small isolated plants." We are not so hopeful, but confess 
to having once seen a small isolated glow lamp run by a 
thermopile. It was quite a large thermopile. 

A number of chapters are devoted to mechanical subjects, 
and deal successively with the steam engine, gas engine, water 
turbine and windmill. As regards the relative merits of 
direct-coupled and belt or rope-driven dynamos, the author 
‘leans towards the use of gearing. His arguments in favour 
of this, however, are not very convincing. Firstly, he does 
not believe the dynamo can be designed satisfactorily to run 
at a low speed :— | | 

* It 18 à common thing to hear persons attempt to get around this fact, 
and confuse or deceive themselves by assuming some form of winding or 
other arrangement which will give the same output at a lower speed ; but 
we know that a dynamo running at 250 revolutions per minute will give 
almost exactly twice the output if the speed be increased to 500 revolutions 
per minute." i i 

The fallacy is obvious. A dynamo run at twice the speed 
may possibly give twice the output; but there is no inference 
that a dynamo desiyned to run at twice the speed of another 
dynamo would give twice the output. Nor are Mr. Crocker’s 
arguments against running steam engines at high speeds any 
more convincing :— | 

“The running of an engine above a certain speed is decidedly objection- 
able; since it reduces its efficiency, requires more attention, increases the 
wear and repairs, and consumes more oil. Anyone who has ever had 
experience in running engines at 80 revolutions per minute, and also at 
350 revolutions per minute, realises the enormous difference between the 
two cases in what might be called the comfortable, as well as the economical, 
working of the plant. In fact, any increase in the speed of an engine, even 
if it is only 10 or 20 per cent. above that at which it runs normally, will 
begin to make very perceptible differences in its working." 

Here is another example of the fallacious logic and loose 
phraseology which pervade the book. The author is utterly 
unable to discriminate between an engine that is being run 
too fast and an engine that is designed to run at the higher 
speed. And even where he is fallacious he fails to be explicit. 
He vaguely tells us that to run an engine too fast ‘ will begin 
to make very perceptible differences in its working.” What 
sort of very perceptible differences? Yet, upon such an 
unsound basis as this docs the author place his conclusion 
that the ordinary steam engine and dynamo do not naturally 
agree in speed." Ergo, they must be connected by gearing. 
Was ever so specious and go erroneous an argument raised 
before ? 


LOAD LOSSES IN DYNAMOES. 


BY W. M. MORDEY. 


Before acceding to your request that I should state from my 
own experience how I regarded Mr. Bláthy's recent announce- 
ment of the discovery of a loss in dynamoes* increasing with 
the load, and often of very serious dimensions, I should have pre- 
ferred to have waited for fuller particulars of the tests on which 
he bases his conclusions. His article, unfortunately, is confiuod 
to a general statement containing no details of tests, methods 
of measurement, or other partioulara on which one can form 
an opinion. | 

However, knowing what I do of Mr. Blathy, of his work, 
and of the facilities at his disposal, I do not doubt that when 
full details are received we shall find that he actually has made 
an interesting discovery. And it is with a view to inducing 
him to give such particulara as will enable us to see how this 
load-loss effect is caused, and how it may be prevented, that I 
now write. For I have no information whatever to give from 
my own experience, І have never come across this loss either 
in tests with which I have been connected nor in any pub- 
lished tests of others; nor do I call to mind any refer- 
ences to the subject either in papers or other publi- 
cations ou dynamoes. Possibly my reading has not been 
close enough, and I am prepared to find that the matter 


| has escaped my observation; but until I have my atten- 


tion drawn to the published anticipations, I shall consider 
Mr. Bláthy entitled to the full credit of the discovery. I may 
confess I was a good deal surprised at his article, as, for my 
own part, I had considered that I was placing the losses high 
enough when I added the C?R losses to the no-load losses, 
easily ascertainable by experiment. Ia fact, I have gone 
further than this, and have been under the impression that the 
full-load losses are often somewhat less than the sum of the 
no-load parasitic losses and the C?R loss. That this may be and 
is the case under some circumstances will be readily 
acknowledged by those who can recall instances not only 
of there being no increase of power requirel to drive 
certain dynamoes when the external load was increased, but 
even of cases where the power absorbed actually decreased as 
the external load was increased. I have on previous occasions 
called attention to such instances as illustrating the reaction of 
the working current on the eddy currents, and need only 
mention them now to make it clear that there is no necessity 
in the nature of things for the stray losses to increase with 
the load. 

In matters of this kind one always turns to the classical 
1886 Paper of the Hopkinsons, and in this case with the 
usual result. That Paper gives, in very full detail, tests 
of two Edison-Hopkinson drum-dynamoes, and of two Man- 
chester” Gramme dynamoes. These tests were made by the 
well-known Hopkinson method then first announced, the power 
being circulated, the losses only having to be supplied and 
measured. In the case of the Edison-Hopkinson machines the 
generator was worked at various loads up to about 46,000 
watts, The stray losses are given as follows (see Phil. Trans., 
1886, p. 350, et seq.) 


— 


Output of gene- Stray loss Output of gene- | Stray loss 
rator in watts. in watts. | rator іа watts. in watts. 
4,720 676 41,567 822 
10,678 825 42,086 831 
21,014 935 42,451 | 856 
25,256 691 40,304 | 653 
26,592 657 | 46,242 | 459 
Aud in the Manchester“ machines 
Load. Loss. 
АБО, аугаа 1500 0 289 
£. 5,000................. — 294 


These stray losses, the authors explained, were calculated 
by deducting the power absorbed in the armatures and magnets 
and extraneous resistances from the total power given to the 
combination, as measured by the dynamometer. They must 


* [This peculiar style of spelling has been permitted in this 


particular 
article at the special request of the author. Ed. E.] . 
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therefore include all the energy dissipated in the core of the 
armature, whether in. local currents or in the reversal of its 
magnetisation ; also the energy dissipated in local currents in 
the pole-pieces, if such exist ; also the energy spent in reversing 
the direction of the current in each convolution of the arma- 
ture as they are successively short-circuited by the brushes. 
Farther, it will include the waste in all the connections of the 
machine from the commutator to the terminals and the friction 
of the brushes against the commutator... .. Probably 100 
watts is the limit of error in any of the measurements.” 

The loss was not determined separately for generator cr 
motor. Indeed, it would be difficult to make such a separa- 
tion. Itis half the sum of the total stray loss. It may be 
added that the hysteresis loss alone, estimated from separate 
tests on the iron, is given as 292 watts in the Edison-Hopkinson, 
and 159 watts in the “ Manchester” dynamoes. 

It will be observed that in a range of load from 4,720 to 
46,212 watts there is no evidence of any gradually increasing 
load-loss. The smallest loss was when the largest load was оп; 
and ‘looking to the character of the readings one would be 
inclined to think that the average of the ten readings, which 
gives 740 watts, would probably very closely approximate to 
the actual loss at all loads throughout the range of readings. 
As to my own tests I have already said that I have not come 
across this effect. In testing an alternator by a modification of 
Dr. Hopk;n:on's method, using one half the armature as a m bor 
and the other half as a generator, measuring all the quantities 
electrically, I found no indication of an increasing load loss. 
The figures may be found in the Journal of the Institution of 
Electrical Engineers for 1893. 

I have said enough to show that this load-loss of Mr. 
Bláthy's is not general. It is no doubt capable of explanation 
wken it does occur, and I trust the matter may now be so 
ventilated that it will not be difficult to avoid it. 

It will, of course, be recognised that if there can be a de- 


creasirg load-loss, an increasing load-loss is equally possible. 


A decreasing load-loss may occur in dynamoes where the eddy 
loss at no load is great. An increasing load-loss may occur 


where eddy currents are set up by the armature current acting . 


on masses of metal beyond the reach of the field. 


——— —M——ÓM—— 


ELECTRICALLY OPERATED FACTORIES.* 
| BY H. E. B. CROMPTON. 


Of all the modern applications of electricity probably none is of 
greater importance than its employment for transmitting power in 
factories ; in other words, to take the place of the long lines of 
shafting, pulleys and belts, which distribute the power from the 
steam or water engine or other prime mover to the various machines 
which are to be driven. 

The advantages of electric transmission became evident from the 
first moment when it was noticed that with a current passing through 
& Gramme dynamo, the latter revolved and acted asa motor. Within 
few years of this, almost every electrical engineer had developed 


this convenient arrangement wherever detached machinery had to be | 


supplied with power at a distance from the main shafting. As early 
as 1881 the author supplied to M. Emil Bürgin, of Basle, a pair of 
dynamos to act as generator and motor for transmitting power at 
Schaffhausen, in Germany, and this early example of electric trans- 
mission, from which a combined efficiency of 66 per cent. was 
obtained, remained at work until the year 1890— in fact, until it 
was superseded by a larger scheme. 

In this article it is not proposed to enter on the very extensive 
ground of electric transmission of power to great distances, but to 
consider the simpler problem of using electricity to take the place 
of shafting and belting for distributing power to machines in 
factories of moderate size, and in which the distances over which 
the power has to be transmitted do not exceed a few hundred yards. 

The size and arrangement of factories designed to manufacture 
goods in the most economical manner is governed very largely by 
this distribution of power question. Whenever the old arrange- 
ment of shafting and belting has to be used it matters not what is 
the source of power, whether steam, gas or water, the factories 
must be so laid out that the lines of shafting can be readily driven 
either simultaneously or independently. "This has hitherto been 
carried out in the most perfect manner by laying out all main lines 
of shafting, parallel to one another, by the very limited use of 
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toothed gearing, and by the large use of belting or rope driving, as 
it is found that any arrangement of driving secondary shafting, at 
right angles to a large main line of shafting, through toothed bevel 
gear (although it appears at first sight to be a convenient ono) is, in 
the end, noisy, wasteful in power, and costly to maintain. Even 
with factories so laid out, it is quite usual to find that on account 
of special processes, which, by the rules of the insurance com- 
panies, must be carried out in detached buildings, transmission 
plant, in the shape of wire or cotton ropes, has to be used, and 
such transmissions are, in many respects, unsatisfactory. | 


It was to meet the obvious inconvenience of transmitting 
power to detached tools which could not be readily placed 
in & convenient position to be driven from the main lines 
of shafting, or which required, from the above reasons, to 
be placed in detached buildings, that small plants of electric - 
transmission were first used, and there is no doubt that to the 
increasing employment of such detached transmission plants, 
originally put in solely for convenience, we owe the very wide 
development of electric transmission in factories which has taken: 
place during the last few years. a 

In fact, electric trans: mission, on account of the higher cost of the 
dynamos, conductors and motors, has not come into actual 
competition with the ordinary lines of shafting until a very recent 
period. This has been due to two causes :— First, that the great 
economy attending the use of electric transmission was not at first 
noticed ; and second, that the extended use of electric motors in 
cities where electric supply systems have been, for some years, at 
work, has so greatly increased the demand for them that specia] 

lant has been in many cases put down to turn them out in very 
arge quantities, and consequently at low prices, so that high cost 
of motors no longer is a deterring cause, preventing their wide 
introduction. 

It is very evident that there are cases where a manufacture, such 
as that of explosives, must, for purposes of safety, be carried out 
in a number of detached buildings, and in such cases the employ- 
ment of electric transmission is so evidently the most convenient 
&nd most economical system of supplying power, that its uso has 
been almost universally adopted ; but it is here proposed to show 
that, quite apart from these special cases, there are a very large 
number of factories in which the machinery can be operated elec- 
trically far more economically and conveniently than by the older 
methods hitherto in use. 

The cases in which electric driving tells to great advantage are 
those in which the machines require to be driven intermittently. 
In these instances great economy follows, from the fact that no 
long lines of shafting are required to run idle during the time that 
the machines driven by them are kept waiting for the work to be 
fixed or for other causes. On the other hand, in textile or similar 
factories, where a steady amount of power has to be supplied to 
the machinery throughout the working day, and where the time that 
each machine is thrown out of use forms an insignificant fraction of 
the whole, the above advantage which electricity offers in reducing 
the idle hours of the shafting are but small, but even in these 
extreme cases there are economies to be obtained from electrical 
driving which make it appear probable that electricity may compete 
favourably with other sources of power. 

Let us first take the case of a large engineering works, such as is 
commonly met with in all countries where iron and steel is not only 
produced from the ore, but is also made into castings, forgings and 
finished engineering goods, steam engines, machine tools aud the 
like. In such works, previous to electric transmission, we find the 

wer required for the various processes which deal with the manu- 
аге of Ње raw material scattered over а large area. In the 
great majority of cases steam power is used ; groups of boilers are 
put down at various points, each of which require the services of 
one or more stokers. Again, each group of boilers supplies a 
number of steam engines, some of them of large size, some of them 
small. Thesteam is conveycd to these engines by extended lines of 
steam pipes in which the condensation is very great, and each of 
these detached engines requires the services of an attendant. 

It is needless to remind the technical reader that, worked under 
such conditions, the efficiency of an ordinary steam plant is 
excessively low. No one who has thoughtfully examined the power 
plant of the best arranged ironworks, either in England or on the 
Continent of Europe, can have failed to observe the extremely low 
duty that is obtained from the fuel in the form of horse-power 
actually applied to the work; for not only is the boiler efficiency 
low, but the condensation loss in the steam pipes is excessive, and 
the engines are worked so intermittently that there is no advantage 
obtained in compounding them ; and, further, the difficulties of 
collecting the steam from the scattered exhaust pipes entails such 
complication that, as a rule, the advantages of condensing cannot be 
obtained. In other parts of the same works, where the raw 
material is worked up and where the boilers and engines can. be 
brought nearer to their work, the case is not quite so bad, but 
even there the power plant {generally works at a low rate of 
efficiency, 
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To deal with such a case electrically is an easy task for the 
engineer. He has simply to provide a power house which need 
not be placed very centrally, but the site for which may be chosen 
for the purposes of the easiest and cheapest supply of fuel and 
condensing water, and for the most convenient attendance. From 
this power house he transmits energy exactly in the form in 
which it is required to every class of machinery that is to be 
driven in the works. 

The author does not propose to select any special type of gene- 
rating plant as pre-eminently suited for the power house of such a 
works. In every country we find direct-driving generating plant 
of high efficiency, and in all probability it is only necessary for such 
a power house to select such plant as that which is ordinarily used 
in a well-designed electric light station for the supply of light and 

wer to a large town. It is abundantly evident that in these very 

rge works, where many steam engines have to be used, electric 
transmission offers advantages almost as great as in the case of the 
explosives factories first mentioned. 

We now come to the most common case—a factory of moderate 
-size—where the buildings are of such dimensions that the shafting 
can be driven by not more than two or three steam engines con- 
veniently placed, and where the work is such as that of building 
steam engines or general mechanical construction. 

It is necessary here to digress a little to point out the various 
methods of employing electric motors for driving machinery. In 
order that we may obtain the fullest economical advantages from 
electric transmission to machine tools, we must, as far as possible, 
do away with shafting and belting by supplying an electric motor 
to each machine, so that whenever the tool is not doing useful 
work the motor is completely at rest and no electrical energy is 
used. "This, the most perfect system, has hitherto not been 
adopted to its fullest extent on account of the high cost of small 
motors, so that in the majority of cases it has been found cheaper 
to forego some of this advantage and to group several small 
machines, connecting them by a short line of shafting which is 
driven by a motor. 

This arrangement, which at first sight appears to be far from 
perfect, is not so imperfect as it appears, for the reason that with 
the modern system of manufactures such small tools are driven, 
doing useful work, for a very large share of their total time. This 
is due to the extended use of jigs aud like apparatus for the drilling 
machines, which enable the driller to keep his machine almost con- 
stantly running, or to the use of special stops, combined with 
capstan rests and similar appliances in the smaller sizes of lathes, 
which are usually employed for turning or shaping small articles. 

At the eame time, the reduction in the cost of small motors is 
going on at such a rapid rate as to make it probable that, at no dis- 
tant time, it will bean advantage to supply each of these small tools 
with its own motor : but even at the present time, in electrically 
operated factories, separate motors are, in actual practice, supplied 
to all the large tools and to a very considerable number of the 
medium size tools, especially to drilling machinery which can be 
made portable and so be carried to its work, instead of making it 
necessary to carry the work to the tool The work, it must be 
remembered, is, in some cases, very massive and costly to move. 

Factories in which the whole of the plant is operated electrically 
to the above extent are now becoming common, and from some of 
them it has been possible to obtain data which enable us to show 
with great confidence the very considerable economy which such 
electrical transmission offers. 

Although Prof. Kennedy, the President of the Institution of 
Mechanical Engineers, in his address to that Institution in April, 
1894, considered that in a factory, with the useful work taken at 
100, the total indicated horse-power of the steam engines may be- 
taken at 145, the author finds that this proportion is far too favour- 
able and is true only in the case of a limited number of establish- 
ments where the load is steady throughout the working day. In 
most cases the following figures more closely represent the actual 
atate of affairs :— 


Average useful wor . q . 100 
Average wasted in belts and shafting .................. 75 
Average wasted in engine friction ..................... 60 
Total average indicated horse-power............ 255 


If the author's assumption is approximately correct, and he 
believes it to be so in the majority of cases in works such as we are 
now considering, and if we apply it to a factory which requires an 
average of 500 н.р. net, delivered at the tools, we find the average 
indicated horse-power, which probably would be spread over three 
steam engines, would be 1,175. We find, however, that in order to 
work this plant for 2, 950 hours per annum, taking coalat 12s. aton, the 
coal bill will work out at £2,260, the probable wages bill £1,480, 
the stores £600, and the repairs and depreciation of plant together 
£1,600, making a total cost per annum of £6,000 for 500 net horse- 
power delivered at the tools, or at the rate of £12 per annum per 
horse-power. 

Now, what can we promise by substituting for this arrangement 
a modern electrical equipment? In the first place, although we 


kar — —— —— 


.THE ELECTRICIAN, JULY 31, 1896. 


should still divide our total power between thieə engines, we do во 
only in order to avoid the risks of a breakdown affecting the whole 
establishment. We should make these three engines identical in 
form and size, and we should place them together, so that they could . 
be worked by one attendant. | 

We can claim for modern generating plant thit it can be made 
with certainty to specification to produce the electrical horse-power, 
delivered at the terminals of the various motors, distributed all 
over the works within a radius of 500 yards, with a consumption 
of 2$lb. of coal per hour, and it is easy to show from the actual 
records of Messrs. Siemens, Messrs. Crompton, and others, that 
the proportion of useful work done at the tools may bear to the 
average indicated horse-power of the engines the high proportion 
of 500 : 680, so that the total coal bill in this case would be only 
£1,080; wages, £375; stores, £260; repairs and depreciation, 
£1,300, making & total per annum of £3,000, or £6 per annum per 
net horse-power, which is exactly half the cost of the older system. 

It will be seen that a very large share of the above saving is on 
the labour bill, ànd that consequently, in the cases where fuel is 
exceptionally cheap, the saving would bs diminished ; but even if 
we take fuel at the extremely low price of бз. per ton, the 
correction in the above figures would be only such as to reduce 
the cost of the older system to £10 per annum per net horae-power, 
and in the case of electric transmission, to £5. In this case, too, 
it is here shown, the saving effected may be £2,500 per annum. 


This large margin, which can be well established from the very 
careful data obtained by Messrs. Siemens in a long series of trials 
at their works, and by Messrs. Crompton in a similar series of 
trials at their works, could be probably obtained, though, of course, 
to a small extent, in cases where the machinery is ‘much more 
regularly driven, as, for example, in making textile fabrics. The 
author believes that it is not at all a difficult matter to take the 
cases of a large number of textile factories, which have been fitted 
up recently to be operated by rope driving with the least possible 
transmission loss and at the least possible annual cost of upkeep, 
in which electric transmission could be substituted aud a saving 
shown, but these cases, although interesting, are those which the 
electrical engineer is least likely to be called upon to deal with. 

Apart from the economy in cost of power which can, in most 
cases, be shown to follow on the adoption of electric transmission, 
it is necessary to point out its great convenience. However inge- 
niously the belt.driven gear of machine tools is contrived, it is 
always difficult to keep the shafting and belts clear so as to avoid 
interfering with the lifting appliances in these factories. No such 
difficulty occurs in the case of electric transmission. In all larger 
tools the electric motor should form an integral part of the tool 
itself, and the conductor can be carried to it in such a manner as 
to be completely.out of risk of interference with the gangways or 
the floor or with the lifting appliances overhead. 

In modern factories, where large masses of material have to be 
dealt with, there are many cases where the moving about of a 
heavy casting or forging is, if possible, to be avoided; it is far 
more economical to bring the machine tool up to the work than to 
move the work up to the tool, and this is readily carried out with 
electric transmission. Drilling, shaping and milling machinery can 
be made portable, and can be uad up and fixed to the work by 
the ordinary shop-lifting appliances. As soon as such a tool is in 
position, power can be applied to it from distribution boxes, 
arranged at convenient intervals along the floors or walls of the 
workshop. 

In this way the floor of a large erecting shop can be kept entirely 
free from obstacles or hindrances of any kind, so that large pieces 
of machinery of any class may be erected in the positions most 
convenient for them, and any machining to be done on them can be 
carried on by the tools being brought up to them and operated 
electrically. It can be easily shown that in most cases such an 
arrangement will lead to the reduction of the total number of tools 
required, as well as in the cost of doing the work. 

Further than this, the introduction of electric power all over a 
mechanical workshop is attended with many advantages which 
are now only commencing to be appreciated. Not only can welding, 
brazing, soldering and many similar operations requiring high tem- 
peratures be effected by electrical means in a most certain and 
economical manner without oxidation of the surfaces, but annealing, 
case-hardening and other operations can be effected locally to parts 
of a structure, and results can thus be produced which were quite 
impossible before the introduction of electricity. 

The author does not propose to enter into any lengthy compari- 
son of the various systems of electric transmission that are in use. 
In many cases the electric transmission p'ant has been developed 
from the electric lighting plant originally put down for lighting the 
works, and in such cases direct-current electric motors, worked at 
from 100 to 200 volts, have been found highly satisfactory. The 
only improvements which could be made in the use of these motors 
has been in diminishing, as far as possible, the slight attendance 
required at the commutators and brushes, and the necessity for 
occasionally oiling the bearings. This has prevented direct- 
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current motors from being placed in inaccessible positions, but of 
late the use of multiphase commutatorless motors has enabled them 
to be placed in comparatively inaccessible places ; and now that the 
use of self-oiling bearings, containing oiling rings, has become so 
universal, such motors can be run for many days without attendance 
or even inspection. | 

- The author noticed quite recently, in several of the large Swiss 
engineering works in which electric transmission is used, that a 
favourite position for these commutatorless motors was inside the 
built-up wrought-iron supports which carry the roof and travellers. 
This is a very neat and convenient arrangement, placing the motor, 
as it does, out of all possible reach of injury. These commutator- 
less motors are also frequently used for driving tools of the planing 
machine class, and are then placed out of reach under the level of 
the workshop floor. Some very well arranged examples of this, in 
which multiphase motors are employed to drive planing machines 
ry ME gearing, may be seen in the Oerlikon Works in Switzer- 

nd. 

Although multiphase motors have this considerable advantage of 
requiring so little attention, yet against this must be set the neces- 
sity of carrying three conductors everywhere, with corresponding 
complications in the switching arrangements. Moreover, the 
direct-current system has the advantage that the same generating 

plant can be used for the supply of light and power.and also for 
welding, annealing and similar purposes which cannot be nearly so 
readily carried on when alternating currents are used. 

Although the author has said little about the best form of gene- 
rating machinery to be adopted wherever the energy is supplied 
from a central situation, t.e , a power house, this article would be 
incomplete if it did not indicate to some extent what the author 
believes to be the best practice as regards generating plant. In 
England the experience of the last ten years has been to show that 
the highest results in economical efficiency, combined with low first 
cost of plant, has been obtained by the use of high-speed, direct- 
acting engines of the Willans or similar type, coupled direotly on 
to two or four-pole dynamos. 

Such plant has been largely used for central station electric 
lighting purposes, for generating electricity for metallurgical 
purposes, and also for the power houses of works. There are 
many cases on record where such generating plant is run con- 
tinuously all the year rouud ; that is to say,it is started up on 
New Year's day and is run night and day without stopping the 
engines or dynamos until the following Christmas Day, the 
Christmas week being occupied in cleaning up and preparing for the 
following year's run. In such cases, where the power is supplied 
foz 24 hours, the electric horse-power has been produced with this 
class of machinery at 9 225d., and it is believed that this cost can 
be still further reduced. 

It will be seen that at this price the production of energy for 
distribution throughout the works compares very favourably with 
the lowest cost at which energy has been distributed where water 
power is the prime mover. "This results from the fact tbat the 
interest and depreciation on the capital invested is so much lower 
in the case of the steam plant than in the case of the water-power 
plant, and this difference is sufficient to compensate for the whole 
cost of the fuel used by the steam plant. 

In the ordinary cases, where the plant is not driven night and 
day, but only during the working year of about 2,950 hours, such 
low figures cannot be obtained ; but it is quite possible to approxi- 
mate to them very closely, and to those who wish to operate their 
factories electrically in the best possible manner from an economical 
point of view, the author cen only recommend them to use in their 
power houses plant of this description, which has stood the test of 
several years’ running, and yielded such extraordinary results. 

When such generating plant is used, and under the ordinary 
distribution conditions, where the most distant machines to be 
driven are situated not more than 500 yards from the power house, 
there appears to be ample evidence to show that there are a very 
large number of cases in which the highly favourable results given 
nbove can be reproduced with certainty, and that consequently the 
ficld for this employment of electrical energy is very large indeed, 
and will doubtless soon be generally appreciated at its full value. 


A SAFETY MINING CABLE. 


Messrs. Felten and Guilleaume, of Mülheim-on-the-Rhine, have 
recently brought out a new type of safety mining cable. The 
cable devised by Mr. Ll. B. Atkinson, it will be remembered, con- 
sists of two conductors in parallel, insulated from each other, 
except at the main terminal of the circuit to be protected. "The 
outer, which is to carry the larger part of the current, is of ordinary 
make, but the inner is constructed of fine wire in the form of a 
continuous cylindrical coil. The idea is, that when a fall occurs the 
outer conductor will be cut through, whilst the loosely coiled 
conductor will be simply drawn, so that the entire current will then 


pass through the latter, blowing the magnetic cut-out in circuit 
with it, and transferring the spark from the mine to the engine-room. 

In the Felten and Guilleaume cable, on the other hand, as 
described in L’Electricien, the principal conductor a (Fig. 1) is 
separated by insulating material b from the safety conductor c, the 
whole being covered with an insulating layer d, and enclosed in a 
protecting sheath, v. The main conductor a cor sists of copper or 


some other similarly soft and ductile metal. The safety conductor 
c, on the contrary, is of steel or bronze or some equally stiff metal. 
When by any chance the cable has to submit to excessive tension, 
the safety wire breaks first, and the rupture of this circuit causes 
the armature of an electromagnet to fall, breaking the main circuit. 
How this result is obtained is shown in Fig. 2. The principal 


b 
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circuit H derives its current as usual from a dynamo D, whilst the 
safety circuit S is connected with a battery B, which furnishes 
sufficient current to enable the electromagnet A to sustain its 
armature Al. When the circuit S is broken, the armature A! falls 
away and tho principal circuit is broken. 

When it is expected that a cable will be submitted to crushing, 
it is arranged as in Fig. 3, where the safety wire consists of a 


Еа. 3. 


double ribbon of steel cc’ rolled in a spiral round the principal con- 
ductor a, and separated from it by a layer of insulating material b. 
If the cable is only likely to be exposed to this single form of 
accident, both conductors are of the same metal, but if it is desired 
to avoid the effects of drag, ^ less ductile metal is employed for 
the safety conductor cc' than for the main conductor a. 


Fra. 4. 


By a slight modification, this system can be applied to concentric 
cables, as shown in Fig. 4, where one of the safety conductors 
runs along the axis of the cable, whilst the other, c', is wound round 
in a spiral between the two concentric main conductors a, a“, being 
separated from them by a layer of insulating material, the whole 
being covered by a protecting envelope. i 
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PROF. A. ROITI’S RÓNTGEN TUBE. 


This tube is provided with an aluminium window, and is at the 
same time free from all impurities due to cementing. It consists 
of a cylinder of rather thick glass. One end is drawn out into a 
narrow neck, into which is fused a platinum wire carrying the 
concave aluminium cathode. The other end is open and tapers 
slightly. An aluminium cap serving as the anode is placed over it, 
the glass being ground very carefully so as to fit the cap exactly 


over a zone of about 1 5 m. The connection is kept free from any 
lubricants, the cap being pressed and turned into place. The 
outer edge of the cap may then be cemented with a little white 
wax and olive oil. This tube was a great success. Exhaustion 
could be carried so far that the whole interior of the tube was 
covered with green phosphorescent light. The cap was only 
slightly heated. With sparks of 20cm. in air, the author obtained 
good photographs of the bones of his hand in 30 seconds. With 


the aid of a fluorescent backing, the exposure could, no doubt, be 
still further reduced. 


ON A WINDING FOR MOTOR GENERATORS.* 


BY P. M. HELDT. 


When it is desired to transform a continuous current into an 
alternating current an ordinary continuous-current motor is pro- 
vided with a pair of collecting rings connected to diametrically 
opposite points of the armature winding, in case the machine is 
bipolar, or to corresponding points where the machine is multipolar. 

When such a machine is attached to a continuous-current circuit 
of E volts, the maximum of the alternating E.M.F. between the 
two rings is E, and if the pole-pieces be so shaped as to give а 
sine furm of E. M.F. curve, the virtual E.M.F. between the rings 


will be 72 or about seven-tcnths of the continuous E. M. F. The 


output of such a machine is about the same as if it were driven 
mechanically and at the same speed. 


When the alternating E. M. F. must have some particular value 


different from 72 it js usual to provide the armature with two 


different windings, one for the continuous and one for the alter- 
nating current. 


E. M. 


* From the Electrical World of New York. 


windings will be in opposition. The reason for connecting the 
windings in opposition is that in a motor armature the current flows 
in opposition to the induced E. M. F., while the induced E. M. F. of 
the secondary, in order to raise the voltage of the current, must be 
in unison with it, or nearly so. In Fig. 2 the directions of the 
induced E. M. F.’s at some particular instant are indicated. 

The number of turns to the primary wiuding is determined by 
the speed of the machine or the frequency desired. The rise in 
voltage required fixes the number of secondary turns. Let E be 
the voltage of the direct current, E, the effective alternating 
voltage, and Np and Ns the number of turns to the primary and 
secondary respectively. Then 


N,-N, (E) 


It is, however, not necessary to have the two halves of the 
secondary in parallel like the primary. In a small machine for 
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high voltage it would be advantageous to have the two halves in 
series, because with double the size and half the number of turns 
of wire the work of winding and the space taken up by the 
insulation would be reduced. The formula for the secondary turns 


now becomes N,-N, ( A2 E, ES 


Fig. 3 illustrates this method of connecting the windings. 

This method of winding may be equally well applied where it is 
desired to obtain multiphase currents from a continuous current. 
Fig. 4 shows a diagram of the winding for three-phase currents. 

Here the secondary consists of three coils, each connected with 
one terminal to a point of the primary winding and with tho other 
to one of the contact rings. Let E, represent here the effective 


difference of potential between two of the secondary terminals, 
N, the number of turns of one secondary coil and N, the total 
The alternating E.M.F. developed in one branch 


primary turns. 


Fie. д. 


of the primary winding is g E. The E. M. F. added by the 
secondary winding is therefore (E, — Jd Е). This is the resultant 
of two E.M.F.’s induced in adjacent coils. They differ in phase 
by 120deg. The components have the same value as the resultant. 
The maximum Е. М.Е. induced in one of the secondary coils 
is (/ EA – JI E). Remembering that the primary has its two 
halves in parallel we find 
К; 2 Ea Ji i E) 


S,-N,( = 


For a two-phase machine the winding is essentially the same as 
for a three-phase machine. The number of turns to each of the 
four secondary coils is _ 

N. N, ( y2 E, T 3 
4 


E 


Whenever the value of N, is negative the secondary coils must be 
connected in the opposite way from that shown in the diagrams. 
This winding is also applied to alternatinz contin 1ous converters. 
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THE RIETH RAIL BOND. 


The Street Railway Review, of Chicago, describes and gives the 
accompanying illustrations of the Rieth rail bond for electric tram- 
ways and railways. The method of constructing this bond employs 


the expanded tube principle for securing good contact in the rail 
web, while the bond being at the samo time short and thick, it can 
be put inside the angle bars of a joint. The accompanying illus- 


Fig. 2.—Rieth Bond. Transverse section. 


trations show the bond and its manner of fastening. It is made of 
nearly pure cast copper. In fastening it in the rail web it is first 
expanded to fit the hole by driving in the expander D. Then 


Fig. 3.—Method of Fastening Rieth Bond. 


the clamp C is put in position as shown, and by driving the tool S 
the bond is both upset and expanded to a perfect electrical and 
mechanical fit. 


BOOKS RECEIVED. 
Memorandum and Articles of Association of the Institution of 
Electrical Engineers. (London: E. and F. N. Spon, 1896). 


List of Officers and Members of the Institution of Electrical 
Eugineers, corrected to June 30, 1896. | 


Journal of the Institution of Electrical Engineers, Vol. XXV., 
No. 194. (London: E. and Е. N. Spon, 1896. Price 3s. 6d.) 


AMERICAN NOTES. 


(FROM OUR OWN OORRESPONDENT.) 


New York, July 17, 1896. 


The New York Telephone Company.—The incorporation 
of this Company, which was noted in a recent letter, and the 
object of which was kept a profound mystery to all except 
those in the innermost circles, has shown its hand. The Metro- 
politan Telephone and Telegraph Company, which operated the 
telephone system in New York city, announced recently that 
the New York Telephone Company had taken over the entire 
property, franchises, contracts, &c., of the Metropolitan Com- 
pany, and would henceforth conduct the business as it had been 
previously conducted under the old management. The transfer 
to the New York Telephone Company included the Westchester 
Telephone Company, whose territory extended outside of New 
York city within a radius of 33 miles northward from New 
York City Hall, excepting Long Islan i and Staten Island. The 
object of the copsolidation is stated to be to acquire increased 
capital for future extensioas and for improvements in existing 
service. 


Overcrowding Trolley Oars.—On June 7th last a heavily- 
crowded car on the Nassau Electric Railway, Brooklyn, while 
ascending & steep grade in that city, became unmanageable 
by reason of the trolley jumping from the wire and the failure 
of the brakes to work. The result was the return of the car 
down the hill with unchecked speed, with disastrous con- 
sequences. "The car was wrecked, and one boy instantly killed 
and several other persons injured. One of them died a few 
days afterwards from injuries received. This accident aroused 
so much indignation that the Railroad Commissioners took the 
matter up and made an investigation into the cause. The 
Commission has just made its report,.and in the decision the 
Commissioners say that while the immediate cause of the 
accident was the trolley wheel leaving the wire, they are of 
opinion that the primary cause was the overcrowded condition 
of the car. At the examination, the officers of the railway 
company, had sought to lay the blame upon the motorman, 
claiming that he did not first apply the hand brake. The 
Commission, however, states that the evidence shows that the 
motorman did apply the hand brake as soon as the trolley 
wheel jumped the wire. In their recommendations the Board 
lays out some suggestions to be followed by electric and eable 
railway compauies. They recommend that cars should not be 
allowed to proceed as long as persons are standing upon the 
side steps and refuse to get off the car or stand in the aisles. 
They also recommend that all cars operated on a grade of five 
per cent. or more should be equipped with an auxiliary brake, 
or with some appliance which may be used by the conductor 
or motorman for stopping the car. They refer to a simple device 
used by the Albany Railway Company, Albany, N.Y., which 
consists of a so-called dog attached to a chain running up 
through the resr platform of the car, by which it is held up 
when not in use. The dog is always dropped by the conduc- 
tor before ascending a hill, and materially aids in hclding the 
car when а stop is made on a hill. 


220-Volt Lamps.—The use of high-voltage lamps in this 
country is evidently growing in favour, and thus far experience 
has shown them to be giving very satisfactory results, as far as 
efficiency, durability and light-giving power are concerned. In 
Minnesota, Wisconsin, Michigan and Iowa there are plants 
operated on the 220-volt system and using these lamps. The 
plants are giving satisfactory service, and some plants have 
been extended by the purchase of additional machinery. Many 
of them are operated iu connection with the town water works 
system, and most of them are owned by municipalities. In 
the east there is only one 220-volt plaut, and that is in the 
New York Custom House. This plant was installed in the 
spring of this year, and is working with perfect satisfaction. 
The Custom House building was originally wired for the three- 
wire system, and when the new plant was put in the wiring was 
overhauled to adapt it to the new conditions. The building is 
wired for 1,600 lights, although not more than 600 are used on 
au average. А storage battery plant is being installed here, and 
will be charged during the daytime. The battery will supply 


E 2 


452 


THE ELECTRICIAN, JULY 31, 1896. 


current necessary for the limited amount of light needed 
in the building at night time. The battery plant will consist 
of 130 cells of type E 15 chloride accumulators, having a total 
capacity of 72 kilowatt hours. А motor-driven booster of 4 
kilowatt capacity will be installed for the purpose of raising 
the potential sufficiently to charge the battery when the 
power is available during the day time. The generating 
plant consists of three units of equal size and capacity, and as 
the two Sprague elevators in the building are operated at 220 
volts, the elevator system and the lighting system are prac- 
tically interchangeable on the switchboard with reference to 
the generating unite, that is, any one of the three units can be 
used on a light or power circuit, This plant is attracting a 
great deal of attention on account of its extreme flexibility, and 
was designed originally to operate both power and lighting 
from one machine, but this plan was not carried out. 


Electricity at the Christian Endeavour Convention.—The 
Christian Eudeavour Society, which held its Convention in 
Washington, D.C., last week, and at which 20,000 members 
were in attendance, held its meeting in tbree*immense tents 
erected for the purpose on the large open space at the back of 
the White House and near the great Washington monument. 
The lighting of these tents presented a difficult problem, which 
was, however, solved by the aid of electricity. Each tent con- 
tained 28 arc lights, for which 10,000ft. of wire was required. 
Besides the electric light equipment there was a complete tele- 
phone system, which required 18,000ft. of telephone wire, and a 
complete bell alarm signal wire system with 20,000ft. of wire. 
Each of the tents was, by means of tlie telephone and bell 
signal systems, placed in instant communication with each 
other, so that it was possible for the manager to control the 
proceedings, and know what was going on in all, from any 
given point. On the centre pole of each tent a large electric 
bell was used to call Ње: meetings to order, and a loud electric 
buzzer notified excessively long speakers that their time was up, 
each speech being limited to a certain time. The electrical 
features of the convention were unique and very complete. 


Compressed Air Cars.—The use of compressed air cars on 
Some of the surface street railways in this city, which has been 
looked for for some time, has поб as yet materialised. There 
was considerable talk at the, time the innovation was first 
announced, but the matter seems to have dropped from the 
public mind, at least for the time being. President H. H. 
Vreeland, of the Metropolitan Traction Company of New York, 
in a statement made a few days ago, said that it is proposed 
to change the motive power on the Broadway line from cable 
to compressed air, and that the motors are now nearing com- 
pletion, and in a few weeks several of them will be in operation. 
Ít is also proposed to use the same system on the Madison 
Avenue line, which has just been added to the Metropolitan 
Company’s system. 


CORRESPONDENCE, 


— 
NEGATIVE RESISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I am asked my opinion about negative resistance. 
This I take to mean simply that if a body formally obeyed 
Ohm's law Е = RC, and Joule’s law H=RC%, but with R a 
negative instead of a positive quantity, it would possess nega- 
tive resistance. ‘The effects produced by the negativity of R 
(and other quantities) have occupied my attention in certain 
papers, and are interesting and instructive. But I have no 
faith whatever in the permanent existence of a body with 
negative resistance, on account of the general instability. At 
the same time 1 am not prepared to deny that a substance 
might temporarily, and under suitable cireumstances, behave 
88 a negative resistance approximately, especially if it is in a 
state of continuous material change. Whether the arc may 
be conveniently regarded in this light, is not for me to say. 
Ido not know enough about the arc. I prefer gas for per- 
sonal use.— Yours, &c., OLIVER HEAVISIDE. 

July 28, 1896. 


NEGATIVE RESISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: In what follows I am not to be understood as offering 
any remarks on the merits of Messrs. Frith and Rodgers’ 
Paper, as for obvious reasons their Paper should be in the 
hands of those interested in the subject before its methods 
or results are discussed. I therefore reserve anything of this 
sort.I might wish to say. 

As I understand the matter it has been stated that in certain 
cases the electric arc yields electric energy at a rate а А? (a 
positive) to the circuit, when at the same time there is a 
greater rate of contribution E А to the arc by the circuit, in 


( consequence of the existence of a back electromotive force E 


having its seat at the arc. The total rate at which energy is 
given to the arc is, therefore, E A—aA*; and this result 
Prof. Ayrton, with the authors of the Paper, proceeding on 
the analogy of a conductor which contains a back electro- 
motive force Е and a resistance В, and so absorbs energy at 
the rate E A+R A’, prefers to describe by calling the —a the 
** true resistance "' of the arc, so that the true resistance is 
in such cases negative. And Prof. Ayrton urges with con- 


-siderable force that if the result had been throughout what it 


is in another class of cases, an evolution of energy E A +a A? 
(a positive), there would have been no difficulty, and а would 
have been regarded as the resistance of the атс without 
question. 

But ought we to call by the name resistance a quantity 
which in certain cases is positive, corresponding to an evolu- 
tion of energy in the arc, and in other cases is negative, 
corresponding to a yield of energy from the arc to the circuit ? 
It would seem to me preferable, if such is the case, to adopt 
if possible some mode of speaking of the phenomenon which 
cannot confuse the ideas of those who think about and study 
electrical matters; and all risk of this would be avoided if the 
physical facts which the experiments seem to prove (and these, 
after all, are the only things of importance) were described 
without the use of the term “ resistance " at all. 

There can be no question that the term resistance has been 
associated in electrical science (and also in dynamics to a 
considerable extent) with dissipation of energy. The possession 
of resistance R has been attributed to any conductor in which 
energy has been evolved in heat at a rate RA“. The further 
question whether R is or is not independent of the current 
flowing, that is whether or not Ohm’s law is fulfilled, is 
irrelevant. Thus to many the phrase “ negative resistance 
and still more a “ negative true resistance," will appear as 
objectionable as ‘‘ negative dissipation of energy," a mode of 
speaking which is unnecessary and undesirable. 

As to the question of directed quantities, it seems to me 
that what is to be compared with, or distinguished from, an 
adjuvant electromotive force is not the — a of the expression 
EA-aA?, which Messrs. Frith and Rodgers identify with 
their d V/A, but the product of this by the current A. The 
multiplier —« is a scalar which, according to Messrs. Frith 
and Rodgers, is negative in one set of physical circumstances 
and positive in others. What is essential to its scalar quality 
is that a reversal of the current in the circuit should not alter 
its sign. The product —a A, however, has direction and 
changes sign with the current, so that — a А?, or A*« V/d A, 
has, in the same physical circumstances of the arc, still the 
same sign. 

With regard to the nature of resistance, I have long believed, 
what Prof. FitzGerald seems to indicate is his opinion also, 
that we have in an ordinary metallic conductor a back electro- 
motive force due to molecular dynamos, so to speak, which 
are driven by the current and oppose an electromotive force to 
the driving current, which is proportional to that currant. 
The work spent in driving thes» molecular dynamos is dissi- 
pated on the spot in overcoming frictional resistance. Ifa 
metallic conductor, absolutely free from inductance, could be 
detached from a battery and tested with sufficient quickness, 
it might very possibly show polarisation, as does a gas cell or 
an ordinary secondary battery. 

When, however, this electromotive force is not back but 
adjuvant, there might seem to be a difficulty. But imagine a 
motor, on the axle of which, or geared with its axle, is an 
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armature mounted in a field produced by the current driving 
the motor, and all so arranged that when driven by the motor 
this armature runs so as to give an adjuvant electromotive 
force. If the motor run at a constant speed, and the field of 
the connected armature be proportional to the current A, we 
should have a system in which, in consequence of the back 
electromotive force E of the motor and the resistance R of 
the whole arrangement, energy is spent at the rate E A + R A?, 
and, by the action of the armature and field, given back at a 
rate а À?. Further, we should have, for a sufficiently small 
resistance R of this system, the difference of potential V 
between its terminals nearly enough equal to E - Aa; and 
therefore a diminution of V would correspond to an increase 
of current applied without change of speed of the motor. 

May there not, if the experiments are correct and correctly 
interpreted, be something in the are molecularly corresponding 
to this? At any rate, it shows that, as I stated in the dis- 
cussion at the Physical Society when the Paper was read, 
there is no paradox in having a forward electromotive force 
proportional to the current associated with a greater back 
electromotive force which is either constant or varying 
according to another law. 

I would urge again the desirability, in view of the discussion 
which has taken place, and the opinions which have been 
expressed, of not applying the term“ true resistance (even if 
it be, as [ understand it is, quoted from previous experimenters) 
to any quantity measured for the arc, until the physies of the 
subject have been more fully investigated. There is no com- 
pulsion upon us to apply the terms associated with dissipation 
of energy in a case (as Prof. Ayrton has more than once 
described it) in which what goes on is shut up from us. We 
- have till then to suspend judgment as to the phenomena, and 
our descriptive terms in the meantime ought, therefore, not to 
appear, even, to carry with them hypotheses as to what takes 
place; for that appearance, however unintentional, is almost 
certain to mislead. We are all too much led by the nose by 
mere words.—Yours, &c., ANDREW GRAY. 


Bangor, July 26, 1896. 


LEGAL INTELLIGENCE. 


Sea 


The Willans’ and Robinson's Letters Patent. 


The application for the prolongation of Patent No 4,901, granted to the 
late Mr. P. W. Willaus and Mr. M. H. Robinson on October 14, 1882, eame 
before the Privy Council on Wednesday last. The Committee consisted of 
Lords Watson, Macnaghten, Davey and Shand, and Sir Richard Couch. 
Mr. Moulton, Q.C., Mr. R. W. Wallace, Q.C., and Mr. J. C. Graham appeared 
for the petitioners; and the Attorney-General (Sir R. Webster, Q.C., 
M.P.) ond Mr. Sutton appeared for the Treasury. | 

When the case was called the Attorney-General said that the merita of 
the patent seemed to be quite sufficient to justify an extension, if there 
were no other objections arising out of the accounts and upon the amount 
of remuneration. 

Mr. MOULTON said the pstitioners, Willans and Robinson (Limited), 
were a Company formed to take up the business of the inventors. The 
invention related to a development which had been taking place in the 
last few years in steam engines, whereby, instead of having very large 
engines with very massive parts, small engines with small parts were 
employed, which produced power by means of the extreme rapidity with 
which they moved. It was evident that anything which saved the jars 
and vibration very greatly tended to preserve the life of the engine. The 
prejudice against high-speed engines, that they would rack themselves to 
pieces, was well-founded in the earlier forms ; but the invention of the air- 
buffer—the patent for which was the one before the Committee— prevented 
all the knocking and the jara which came from the rapid motion of the engine. 
The invention was particularly applicable to single-acting engines, but at 
the date of the Letters Patent their use was almost in its infancy ; and for 
several years later they were very little used, and no good types of such 
engines comparable with ordioary engines as to economy of steam were 
known. The inventors, after devoting a large amount of time and trouble 
to it, ultimately produced the single-acting engine known as the Willans 
central-valve engine. That engine, fitted with the air-buffer, was now 
extensively used for electric lighting purposes, and had greatly advanced 
the development of the electrical industries. Owing, however, tə the 
absence of demand for engines of this class for several years after the 
granting of the Lettera Pavent—notwithstanding the continued efforts of 
the petitioners to bring the invention into public use—the inventiou did 
not come into any extensive commercial use until recently ; and, therefore, 
neither the petitioners nor the inventors had derived апу adequate benefit 
from it. The petitioners were prepared to show that they had received 
very little over ordinary manufacturing profits during the past 14 years. 
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Lord WATSON : Allowing 5 per cent. on capital, what is the excess 
which you attribute to the inventions! Ps 

Mr. MOULTON replied that allowing 5 per cent. on the capital employed, 
the excess in the 14 years due to the development of the air-buffer and the 
central valve would come to about £24,000. 

Lord DAVEY : Meantime they have created a very valuable business, 
and have created and have still got a very valuable good will. 

Mr. MOULTON said the Act giving their lordships jurisdiction laid stress 
on the fact that the profits were to be profits made by the patentee “ аз 
such." In this case it was impossible for his clients to attribute to the 
air-buffer the whole of the profits, which were the reault of the two inven- 
tions combined. The patents differed in date, and that for the central 
valve went on for two years longer. 

Lord SHAND : It is à very valuable one, and in any case you wou!d 
continue to get profits from that ? 

Mr. MOULTON said that was so. He contended that the inventors 
here had not been adequately remunerated, considering that it had only 
been profitable to them during half the life of the Letters Patent. The 
profits which had been made must not be considered to be all due to one 
patent, because it was the union of the two which made the success. As 
he had said, the whole profits from the two during the 14 years only 
amounted to £24,000, although the engines were pushed and advertised as 
much as possible. | 

Lord WATSON : You have first to ascertain what profit is applicable 
to these two inventions ; and, secondly, what proportion of that profit is 
applicable to each. 

Mr. MOULTON: The central-valve engine was the main patent, 
although its utility and use was very largely duc to the removal of the 
objections to its use by means of the air-buffer. Where there is a patent 
for a particular feature it is very difficult to bring forward anything which 
is reliable as a fair partition of the profits ; but I should suggest that you 
should take one-third as attributable to the air-buffer, and two-thirds as 
attributable to the central valve. 

Lord MACNAGHTEN : You say, then, about £8,000 ? 

Mr. MOULTON: I suggest that. It was the invention of the central 
valve which prevente1 our bringing an overwhelming case, because I think 
it was that which enabled usto make any profit at all. 

The ATTORNEY-GENERAL: Then at the commencement of the pro- 
ceedings, I made an admission I ought not to liave made, if that is so. 

Mr. MOULTON : The central valve is that which led, sooner than it 
would otherwise have come about, to the adoption of the high-speed 
engines, 

Mr. MARK HEATON ROBINSON was then calledand sworn. In reply 
to Mr. Moulton he said he was Chairman of the petitioning Company. 
Single-acting high-speed stationary engines were now a success, and were 
largely used. The effect of the air-buffer was to enable them to be worked 
without injurious shocking. The great credit of the central-valve engine 
was that it was very economical. Down to 1885-6 the chief business of 
the firm was general engineering ; but recently the chief business of the 
Company had been the making of the central-valve engine, and substan- 
tially the profits shown in the accounts came out of the central-valve 
engine. The air-buffer was applied to practically all these engines, but it 
was not the cause of their being economical. They could be used without 
the air-buffer, but not so successfully at high speeds. In his opiaion more 
than 5 per cent. should be deducted from the gross profits as interest on 
capital; 7 or 8 per cent. was mentioned in the Company's prospectus. So 
far as the accounts were concerned, it was absolutely impossible to separate 
theair-buffer from the central valve. It was practically essential that 
high-speed engines should be single-acting engines, and the air-buff:r was 
specially suitable for those. 

Croes-examined by the ATTORNEY-GENERAL: He was very sorry 
that the papers in the case omitted to state that the bulk of the profits 
shown iu the accounts was earned by the central-valve patent. А con- 
siderable portion of the commercial value of the engine depended upon the 
air-buffer. There were two patents for the centra! valve, one granted in 
1884 and the other in 1885, and they held the market for tbat cla:s of 
engine. When the first Company was formed to take over the business, 
Mr. Willans and himself received about £12,C00 for the good will and for 
their interest as patentees ; and upon the reconstitution of the Company 
a sum of £8,00) was paid under an award by an arbitrator to the 
Directora of the old Company, of which he got about £41,500. People did 
not come to them to ask for a Willans’ valve or a Willans’ air-buffer ; the 
command of the patents enabled them to command the orders for the 
entire enginea. 

The ATTORNEY-GENERAL said his admission on the merits was 
made on the assumption that the accounts related only to the air-buffer 
patent. As that was disclaimed, and it was stated that the accounts 
related also to the central valve, he should ask their lordships t» deal 
with the case as a whole. 

. Mr. MOULTON said he did not propose to call any further evidence. A 
large portion of the profits shown up to 1887 arose from the application of 
the capital to the general engineering business, and no large fraction was 
attributable to the inventions until 1887. Thesum paid by the Company to 
the old firm included the purchase of a large number of patents for electric 
governors, and other matters, and of the goodwill of the business. The total 
amount of the profita from January, 1888, after deducting £15,000 for 
loss by fire, amounted to £85,000 ; deducting £53,000 as the equivalent 
of 5 per cent. interest on the capital, that left £31,000 profit, which was 
equivalent merely to about 3 per cent. on the capital. So far as that 
£31,000 was not ordinary business profits, it had been made by reason of 
the two patents both being used. The importance of the air-buffez was 
enormously great, but probably, fairly considered, the greater importance 
attached to the other inventioos. He said that net for the purpose of 
diminishiag the merit of thie invention, hut to point out its proper station 
in regard to the whole success. In conclusion, he urged that the profits 
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disclosed by the accounts did not afford the adequate remuneration to 
which the inventors were entitled. 

The ATTORNEY-GENERAL said the position of an Attorney-General 
in these cases was an invidious one. Mr. Robinson, who had given his 
evidence with perfect candour and frankness, and most fairly, stated that 
since 1887 the business of the Company had been the manufacture of high- 
8 engines under these patente ; therefore this was not & case in which 
the patentees' profits were merely engrafted on to the manufacturers’ 
profits ; but it was a case in which, to some extent, the manufacturers’ 
profits flowed from the possession of the patents. Mr. Robinson had also 
told them that these patents had enabled them to command the markets 
for these engines, only it was suggested that during the residue of the life 
of the cgntral-valve patent other persons might possibly be able to 
apply the air-cushion patent to other engines. The total profits of the 
patentees had been £12,634 before they formed the Company, and the 
total profits of the Company had been £85,216. It would not be unfair to 
allow 5 per cent. upon the capital, and deducting that from these two 
amounts, that left, roughly speaking, a sum of about £45,000. What part 
of that was to be allocated to the air-cushion ? This was a patent 
which was connected with the central-valve patent, and there was 
not the slightest ground for supposing that the monopoly of the 
central.valve engine would be interfered with during the next two or 

years that that patent had to run. If he puraued his calculation he 
believed he could show tbat something like £17,000 or £18,000 might be 
attributable to the air-cushion patent; but he did not care whether the 
sum taken was £10,000 or £15,000 or £15,000. In any case the patentees 
had been adequately remunerated for what was, comparatively speaking, a 
subordinate invention applied in connection with the central-valve patent. 

After deliberating for a short time in private, 

Lord WATSON said that their lordships were unable to come to the 
conclusion that the patentees had been inadequately remunerated by the 
patent, and that they would accordingly humbly advise Her Majesty that 
the petition ought to be refused. | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Pi kr 
Price Lists, and simular matter should be sent early in the week.] 


SPECIAL NOTIOE-—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 75. 6d., post free 88. 3d. abroad 9s. The book is greatly enlarged, 
is quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 


The following New Books and Editꝛons can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Flect- 
street, London :— 

“THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D.Sc., F.R.S. The New Eorrrox is Now krapy. Price 
Ws. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

LABORATORY NOTES AND Forms.—With the above title, we have ready 
a seb of 40 Elemen and Advanoed Exercises for use in Electri 
Mos sie ик oases, ese have been ырго" by Dr. J. A. Fleming 
and will found of great service to Teachers, Demonstrators, an 
Stadents. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d., ог Зв. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of e (or Advanced) 
Exercises can be ebtained price бв. 6d. nett. e complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be „price ls. each, A full 
prospectus sent post free. | 

‘t SUBMARINE CABLE-LAYING AND REPAIRING."—DBy H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. d. Now READY. 

“Tue Worx or Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. 

ELTorRIO LAMPS AND ELzoTRIO Licatina,” by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is now ready. The book is handsomely bound. 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospectus post free. 


TENDERS IwvrrED.— The Municipal Council of Nova del Rey, 
Spain, require tenders for the concession for the electric light of the 
town for 20 years. Preliminary deposit £200, and if tender 
accepted £400. Offers should reach the Council by August 29th. 4 


———— The Municipal Authorities of Odessa require tenders 
for the electric lighting of the new prison and a portion of the 
suburbs of the town. Tenders must be in by August 13th. 


. The Municipal Authorities of Estepa (Seville), invite 
tenders for the concession for the electric lighting of the town for 
ten years. Tenders to El Secretario del Ayuntamiento de Estepa 
(Seville), Spain. 

The Great Indian Peninsular Railway Company invite 
tenders for telegraph stores. Tenders tothe Secretary (Mr. F. 
Soare), 48, Copthali svenus, London, E.C. 


L. | Company (Limited) voluntarily. 


TENDERS INVITED.— The Bray Town Commissioners require 
tenders for alterations to their electricity station. Tenders to 
the Town Clerk, Town Hall, Bray, Ireland, by August 3rd. 


2 — The Mayoralty of Jassy (Roumania) require tenders 
for an electric light installation at the Frigorific Hall, about to be 
erected. Tenders (in Roumanian or French) must be sent to the 
Office of Worke, Municipal Council, Jassy, by September 4th, 1898 
(August 23rd, old style). 


TENDERS ACCEPTED.—The West Sussex County Council have 
accepted the tender of Messrs. R. Crittall and Co. for wiring and 
for supplying the necessary machinery and fittings for the electric 
lighting of the West Sussex Asylum for £5,228. 7s. 


— ——— In connection with the Leeds electric tramways scheme 
it will be remembered that the City Council originally decided to 
accept Messrs. Crompton and Co.’s tender for the supply of trolley 
wires and attachments at £3,370. This firm, however, withdrew: 

their tender, and Messrs. Siemens Bros. апа Co.’s tender, the next 
lowest, was accepted at £5,620. The latter firm have also decided 
to withdraw ; and the Tramways Committee have now selected 
the tender of Messrs. Laing, Wharton and Down at £5,740 for 
acceptance. 


At the last meeting of the Battersea Vestry the Electric 
Lighting Committee’s report upon the tenders sent in for the 
electric lighting of the municipal buildings was considered. Thirty- 
five tenders were received, and upon the recommendation of the 
consulting electrical engineer (Mr. Robert Hammond) the following 
have been accepted by the Vestry :— 


Boilers and accessories—Measra. Spurr, Inman and Co.. £668 10 0 
Engine house plant —Mesera. Johnson and Phillips 1,080 15 0 

Main switchboard and instruments — Messrs. Laing, Wharton 
ß . XP WERE Y A TIR аа 145 0 0 
Accumulators— Chloride Electrical Storage Syndicate ...... 514 0 0 
Wiring and fittings—Mr. A. Н. Wood .......................... 1,042 15 6 
55,198 18 6 


It was also decided to apply to the London County Council for a 
loan of £4,200, in lieu of the sum of £3,000 previously sanctioned 
by the Vestry for the purpose of defraying the cost of the work. 


The Exeter City Council have accepted the following 
tenders for supplying additional plant at the eleotricity works :— 


Easton, Anderson and Goolden, alternators .............................. £1,320 
Brush Company, three J0-kilowatt and four 10 kilowatt trans- 
err! 8 0 
Babcock and Wilcox (Limited), 500 1. H. p. boil ers 630 
Fowler-Waring Cables Company, 5,650 yards of cable ............... 685 


The Edinburgh Town Council have accepted the tender 
of Mr. John Lownie, Edinburgh, for alterations and additions to 
the electricity supply station, at a cost of £4,397. 


APPOINTMENTS.— Mr. Е. Teague has been appointed resident 
electrical engineer by the Paisley Town Council at a salary of 
£200 per annum. Mr. Teague is at present resident engineer at 
the Coatbridge station of the Scottish House-to-House Electricity 
Company, and prior to his engagement to Coatbridge was engineer 
and manager of the Acme Electric Works. 


The London Commissioners of Sewers have appointed 
Mr. W. Burch, M.I.C.E., resident engineer, to supervise the works 
of the Central London Railway, so far as they affect the streets, 
sewers and subways, at a salary of £6 per week. 


APPOINTMENTS VACANT.— А Demonstrator in Mechanical Engi- 
neering is required at University College, Nottingham. Salary 
£190 per annum. Applications should reach the Secretary by 
August 12th. 

The Sunderland Corporation invite applications for 
the post of resident engineer at their electricity supply station. 
The engagement will be for four years certain, the salary 
being £300 for the first year, £350 for the second year, and 
£400 per annum for the third and fourth years. Further particulars 
appear in our advertisement columns, and applications must be 
sent to the Town Clerk (Mr. Fras. M. Bowey), Town Hall, Sunder- 
land, by Tuesday, the 4th prox. 


EXTENSION oF Works.—Owing to increase of business the Direc- 
tors of Thomas Parker (Limited) have decided to enlarge their 
works at Wednesfield-road, Wolverhampton. The necessary capital 
for the extensions, which include doubling the area of the principal 
workshops, has already been subscribed by the shareholders and 
their friends. 


LiquipaTions.—In consequence of the purchase by the Canadian 
syndicate of the undertaking of the Birmingham Central Tramways 
Company (ouni oei it has been decided to wind up the Company 
voluntarily. Mr. Howard S. Smith has been appointed liquidator. 


It has been decided to wind-up the Pare Carbon 
Mr. P. Holme, 57, Moorgate- 
street, London, E.C., has been appointed liquidator, 
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DISSOLUTION OF PARTNERSHIP.— Messers. John Whitaker, Thos. 
Percival Pollitt and Samuel Heap, trading as manufacturing elec 
tricians, at 18 and 20, Blackfriars-street, Salford, Manchester, have 
dissolved partnership, 


IxsuLATED WIRES AND CaBLes.—A very useful and 7 list 
is just issued by Messrs. Connolly Brothers (Limited), of Blackley, 
Manchester, dealing especially with the wire and cable branch of 
the Company's business. Since the last issue of this list it has 
been considerably extended. Higher qualities of insulation, con- 
centric cables, lead and iron-sheathed cables, cotton and silk- covered 
wire, bell and telephone wires, &c., have been added; and the 
introduction of a systematic method of testing all vulcanised india- 
rubber-covered wires and cables sent out gives the Company confi- 
dence in submitting these goods to the trade. During the past 
year considerable increases have been made in the plant for 
manufacturing these goods, and arrangements have been completed 
for coping promptly with the requirements of an ever-increasing 
circle of customers. It may also be mentioned that Messrs. 
Connolly Brothers have purchased the cotton and silk-covering 
plant until recently owned. by the Okonite Company, and as this 
plant has been thoroughly overhauled and brought up to date, 
large orders for dynamo and instrument wires can now be promptly 
executed. The list is well printed, and the tabulated particulars 
relating to the various types of cables and wires are clearly 
arranged, admitting of easy reference. A useful telegraph code is 
provided in the list for the use of the Company's clients. 

Торов ACCUMULATORS.— We have received from Mr. A. B. 
Pescatore, of 5, Cross-street, Manchester, the representative in 
this country of the well-known Tudor accumulator, the latest list 
of stationary and portable types of this cell. A feature of the list 
is the attention given to the special type of plates for renewals, of 
which a e number have been already supplied for central-station 
work. Included in the list are some illustrations which show very 
clearly the appearance of these cells, improvements in the manu- 
facture of which have enabled the makers to considerably reduce 
the price, especially for stationary cells discharging at from three to 
ten hour rates, the reductions in these cases being calculated to 
reach fully 15 per cent. It is claimed for the new types of portable 
cells that they have been perfected in all details, and can now be 
supplied for tramway work and for all other purposes where a 
highly efficient battery is required. 


* Dor" Wat. Socket.—The accompanying illustration shows 
the Dot” wall socket, made by Mr. A. P. Lundberg, of the 


Bradbury Electrical Works, Kingsland, N. This socket is made 
either in wood, ivory or porcelain. One excellent feature is the 
absence of metal parts at the back ; and the interchangeability of 
the parts is also a recommendation. 


Tne JouRNAL.—Part 124 of the Journal of the Institution of 
Electrical Engineers is now ready, price Зв. 6d. The number con- 
tains the Papers on *' Experimental Tests on the Influence of the 
Shape of the Applied Potential Difference Wave on Iron Losses 
of Transformers," by Messrs. S. Beeton, C. Percy Taylor and J. 
M. Barr; and on ‘‘The Utilisation of Water Power, especially 
with a Small Fall, with Some Examples of Plants for the Generation 
of Electrical Energy," by Mr. Alph. Steiger, together with the 
discussion thereon. 


ASYLUM LION 0. — The tender of Mr. T. Scott Auderson has 
been accepted for the installation of the electric light at the Bath 
and Somerset Asylum. 


BERMONDSEY.—The Vestry have authorised the Electric Light 
Committee to obtain the opinion of a consulting engineer on the 
electric lighting question. The Committee are considering the 
advisability of applying for a Provisional Order, and before coming 
to a decision on the matter they wish to have some reliable figures 
as to the outlay which an electric light installation would involve, 
probable income, &c. 

Bristot.—Colonel Marsh, R.E., held a Local Government Board 
inquiry at Bristol on Wednesday into the application of the Town 
Council to borrow £75,000 for electric light extensions. The Town 
Clerk (Mr. D. Travers Burges), who appeared in support of the 
application, stated that the present loan was required for the exten- 
sion of the existing central station, increasing the plant, and laying 
distributing mains to parts of the city not at present supplied with 
the electric light, but which were within the area covered by their 


Provisional Order. "Three loans had already been raised. namely, 
£66,000 in 1893, £24,000 in 1894, and £10,000 in 1895, making a 
total of £100,000, the whole of which had been spent. The cipa- 
city of the existing plant was equal to 34,000 8 c.p. lights, and 
customers using 32,285 had already been connected or had demanded 
to be supplied. After the last loan of £10,000 for the extension of 
the mains to districts where the light was used by private customers 
they found that a largely increased number could be supplied without 
materially increasing the working expenses. The extensions made 
in 1895 had proved to be a great success, as in April of that year 
the sum of £3,300 had to be provided out of the district rates to 
meet interest, sinking fund, &c.; but no such sum bad been 
provided out of the rates for the subsequent two half-years ; in fact, 
they had been able to pay the sinking fund instalments, as well as 
the interest, entirely out of the income earned by the works. The 
extension now proposed to parts of Clifton, Redland, Cotham, and 
Stapleton-road they hoped would prove equally profitable. Par- 
ticulars of the new buildings were then given by the architect ; and 
the Town Clerk having expressed the hope that the Inspector 
would recommend a longer period than 25 years for the repayment 
of the loan for the buildings (£18,880), the inquiry closed. 

Bupa-PEestH.—A Reuter’s telegram states that during the Inter- 
national Telegraph Conference, just terminated, an agreement was 
concluded between the British and Hungarian Telegraph Depart- 
nents for the establishment of direct telegraphic communication , 
between London and Buda-Pesth. Previous negotiations had 
invariably been unsuccessful. 

CERTIFICATES OF ORIGIN FOR Imports INTO SpAIN.—-In anticipa- 
tion of the growing demand for machinery for electric light and 
traction enterprise in Spain, the following information is of impor- 
tance :—The British Consul at Madrid reports that, owing to the 
commercial estrangement of Germany and Spain, several attempts 
have been made to import German goods into Spain with French 
or Belgian certificates of origin. As a result the Spanish authori- 
ties have caused a very close inspection of such documents to be 
made, and the certificate formerly employed has been held to be 
inadmissible. The new form been communicated to the 
English Chambers of Commerce. If exporters employ a certificate 
issued by a Chamber of Commerce, mayor, or Local Authority, the 
name of the manufacturer as well as the country of origin must be 
given ; but if issued by a collector of customs the name of the 
manufacturer is not necessary, the formal declaration of the 
exporter being deemed sufficient. Great care should be taken to 
see that the proper form is employed, as the Spanish officials are 
extremely punctilious on this point. Most of the electrical plant 
and machinery in Spanish electricity stations has hitherto come 
from Germany. Several of the leading German manufacturers 
have agencies either at Madrid or Barcelona, but British firms 
have now a better opportunity of securing at least a fair share of 
Spanish orders for electrical plant, apparatus and accessories. 

Сновсн LiauTiNG.— St. Mildred's Church, Bread-street, in the 
City of London, is one of the latest churches to be lighted electri- 
cally, the work having been placed in the hands of the Tayler- 
Smith Electric Company, South Molton-street, W. 

Conk.—At the last meeting of the City Council the Waterworks 
Committee recommended the acceptance of the tender of Mesars. 
Porte, Sykes and Co. for the erection of an electric light installation 
at the pumping station, for £187. 5s. The Committee anticipata 
being able to light the station much more efficiently by moans of 
the electric light at à much smaller sum than is at present being 
paid for gas, £110 per annum. The matter has, however, been 
deferred until a city engineer has been appointed. 

CovENTRY.—At Tuesday's meeting of the City Council Mr. West 
moved that Hertford-street, Broadgate, Cross Cheaping, Burges, 
Bishop-street, Smithford-street, High-street, and Earl-street, bo 
lighted electrically. After discussion the motion was rejected. 

EpinsurcH.—As the result of a further discussion on the subject 
of the formation of a special reserve or depreciation fund in connec- 
tion with the electric lighting undertaking, the Town Council have 
remitted the matter to a joint committee of the Electric Lighting, 
Treasurer's, and Law Committees, for further consideration and 
report. 

EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL. The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instrumenta 
or machines, which are not separately specified) from July 15th to 
July 21st, with the ports of destination :— 

Argentinu — Buenos Ayres, £673 (including £211 telegraph material): 
Rosario, 41, 258. Australasia— Brisbane, £120 (telephone material); 
Fremantle, £636 (including £293 telegraph material) ; Melbourne, £12 ; 
Rockhampton, £394 ; Sydney, £32; Wellington, £2,283. | Belgium — 
Brussels, £22; Ostend, £27. Brazil—Rio de Janeiro, £820 (telegraph 
material). British Guiana—Berbice, £11. Ceylon—Colombo, £123. 
Chili—Boca, £194 (including £151 telegraph material). China—Shanghai 
£189. Egypt—-Alexandria, £92 (telephone stores) ; Port Said, £8. Holland 
—Amaterdam £370. . Hong Kong, £15. India—Bombay, £411 ; Kurrachee, 
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£18; Rangoon, £62. Japan — Vokohama, £320. Malta, £111 (telegraph 
material) Norway —Christiania, £43 (telegraph wire). Panama—Santos, 
£25. Russia - St. Petersburg, £8. South Africa—Cape Town, £27; 
Durban, £218 ; East London, £108 ; Port Elizabeth, £60. Sprin— 
Barcelona, £390 (telegraph cable). Straits Setilements—Singapore, £80. 
Sweden— Gothenburg, £560 ;Stockholm, £45. Uruguay—Monte Video, £548. 
Foreign manufactured Electrical Apparatus and Material.— 
Foreign made goods have been re-exported as follows :— 
Australasi:—Auckland, £20 ; Melbourne, £84. | 


. ExETER, — Tho City Council have decided to light Northernhay 
electrically. 


FOREIGN TRADE AND THE CONSULAR SERVICE.—On many occa- 
sions we have referred to the lack of assistance rendered by British 
Consuls and commercial attachés to British trade, and in our issue 
of the 17th inst. called attention to the energetic steps that were 
being takon by the German officials in Japan and the Far East 
to keep the home manufacturers in touch with the requirements 
of nativo traders in these countries. We are therefore glad to 
Jearn that this subject is receiving the attention of the Foreign 
Office. In the House of Commons, on Monday, in reply to 
& question by Sir Howard Vincent, Mr. Curzon announced 
that the Government were giving very attentive consideration 
to the question of British commercial interests abroad, and it had 
been decided to appoint two new commercial attachés—oné to 
Germany, the Netherlands and Scandinavia, to reside at Berlin ; 
the other for Spain and Portugal, to reside at Madrid. The 
commercial attachéship at Paris would in future cover France, 
Belgium and Switzerland, and the commercial attachéship in 
Russia and Western Asia had been reconstituted so as to embrace 
the south-eastern parts of Europe, while Asia had been excluded 
from its sphere. A Consul for Lombardy had been appointed to 
reside at Milan with a special view to the collection of commercial 
information, while the Siamese Consular staff would be increased 
by two new appointments. It was intended to appoint addi- 
tional Consuls in Yunnan to promote the interests of trade in that 
quarter, and several new Consulships were in course of being 
created for the new ports that have been opened to foreign 
trade by the Treaty of Shimonoseki between China and Japan. 
Her Majesty's Cor sul at Canton (Mr. Brennan) had been despatched 
on a special mission of inquiry to the treaty ports of China, Corea 
and Japan, to report upon the manner in which British trade had 
been affected by the recent war. As the outcome of correspondence 
betweeu the Foreign Office and the Association of Chambers of 
Commerce, supplementary instructions were in course of being 
issued to her Majesty's Consuls regarding assistance to trade, the 
collection of samples and information of a commercial nature, and 
in addition more complete arrangements have now been made for 
the immediate publication in the Press of invitations for tenders for 
work abroad. Asa branch of this important subject, arrangements 
have been made for the offieal participation of Great Britain in 
the Exhibitions to be held{next year at Brussels, and in 1900 at Paris, 
and Parliament will be asked to make grants for this purpose. 


FuLHaM (LoNpoN).— The County of London and Brush Pro- 
vincial Company and C. W. Sax notify the Vestry that they intend 
to apply for Provisional Orders for the district. It has been decided 
to oppose both applications. The subject has been before the 
Vestry for the past three years, but nothing has been done. 


GLASOOwW.— At the last meeting of the City Council the minutes 
cf the Health Committee recommended that, '* with the view of 
utilising a portion of the waste power at the various refuse despatch 
works, arrangements be made for laying down an electrical instal- 
lation at each." In reply to Bailie Murray it was stated that the 
probable cost would be £400 or £500. The minutes were agreed to. 
— The Tramway Committee have decided to recommend the 
Town Council to equip the Springburn-Mitchell tramway route on 
the overhead electric traction system. The cost of a three-minute 
service of cars is estimated as follows :— 


Overhead construction and rail bonding ..................... £3,300 

lod gon M Рана е варса арры 2,000 

Generating plaut iode tage RE Ver S EXE e DER е carat 6,000 

lr Dl E 2,200 
15 new motor cars at £550 each .................. £8,250 

Less cust of 15 ordinary cars required and 

hereby superseded, at £145 ..................... 2,175 

— — 6,075 

£19 575 


Hampstead (Lonpon).—The Vestry have decided to try а 
Ferranti automatic device for reducing the loss on transformers in 
one of their transformer chambers, at a cost of £50. 


Hornsey (Lonpon).—In the course of a discussion on the pro- 
posal to erect 36 new gas lamps in the Stroud Green District, at an 
annual eost of £75, Mr. Perrin inquired if it was possible to 
arrange with the Islington Vestry for the electric lighting.of the 


d: trict ; but the Chairman replied that this would be encroaching. 


on the prerogative of the Hornsey Gas Company! Ultimately the 
proposal was carried. | A | 

Носи. —Тһе Electric Light Committee have decided to again 
recommend the Town Council to borrow £42,000 for the erection 
of à vew electricity supply station. 

LEATHERHEAD (SuRBEY).—The District Council have received a 
notice on behalf of a company about to be formed of intention to 
apply for a Provisional Order. 


LEICESTER.— The report of the Gas and Electric Lighting Com- 
mittee for the six months ended June 30th states that the total 
output of electric current froin the generating station during this 
period amounted to 90,786 units, against 29.778 units in the corre- 
sponding period of 1895, an increase of 61,008 units. There were 
211 customers. 

Lerru.—The Town Council will discuss at the next meeting a 
resolution in favour of applying to the Board of Trade for a Pro- 
visional Order. 

Limerick.—Prof. Kennedy has presented his report on the 
electric lighting question. The Town Council are advised to erect 
an electricity supply station, capable of supplying current to about 
3,000 lamps, at the gas works, at an estimated cost of £12,300. 
After discussion the Electric Lighting Committee decided to ask 
Prof. Kennedy to prepare plans aud specifications of a scheme 
suitable for the supply of 4,000 lamps. 

Music HALL Ілантімо. — The Edinburgh Music Hall has recently 
been fitted up for the electric light by Messrs. King and Co., of 
Leith, to the specification of Mr. A. A. Campbell Swinton. The 
lighting of the hall has been arranged so as to give the most 
economical system of control. The lights have been divided up 
into several independent groups, any one of which can be turned 
on or off from the switchboard in the manager's room. The various 
side rooms, entrances, &c., as well as the manager's house, have 
also been wired, the total number of lamps provided for b2ing an 
equivalent of 1,100 16 c. p. 


New Bricuton.—It is stated that proposals have been made by 
a Manchester syndicate for the purchase of the Wallasey tramways, 
with a view to extending the system to New Brighton. The 
syndicate also propose to construct an electric tramway along the 
beach fronting the promenade. 


SHOREDITCH (LONDON).—The Vestry have decided to oppose the 
application of the County of London and Brush Provincial Company 
for a Provisional Order for this district. The object of the appli- 
cation is to obtain powers to carry electric light mains from the 
Company's St. Luke's station through Shoreditch to Hackney. 


STocKToNn-oON-TEES.—The lease of the present tramways expires 
in November next, and negotiations are in progress for the purchase 
of the Stockton Company's uadertaking by a syndicate, who pro- 
pose to equip the lines on the overhead system. The motive power 
at present employed is steam, and the Rural Council intimate their 
willingness to endorse any scheme for the improvement of the 
tramway service. Mr. J. G. W. Aldridge, who is acting for the 
syndicate, has also approached the Thornaby District Council. 


SUNDERLAND. — The estimates of the Electric L'ghting Committee 
for the half-year ending March 31, 1897, show an estimated profit 
of £309, against a deficiency of £450 for thesame period of 1895-6. 
The Committee recently issued a circular to the ratepayers calling 
attention to the reductions made in the charge for current, and to 
the many advantages of electricity for lighting and motive power pur- 

oses. The price has been reduced from 6d. to 5d. per unit 
or lighting, and from 344. to 23d. per unit for electric motors, 
and for heating and cooking purposes, subject to discounts 
ranging from 24 to 20 per cent. The Committee claim that electric 
current at od. a unit will be found to be only slightly dearer than 
gas in Sunderland, light for light; but by economy in use it is 
possible to bring it down to the actual cost of gas, while the absence 
of heat, smoke, dirt, noxious fumes, risk of fire and explosion, 
more than warrants the adoption of the electric light. The Com- 
mittee further point out that the electric motors are steady and 
reliable, with an entire absence of vibration, noise and smell. 


SouTHAMPTON.—The Works Committee have been empowered to 
engage an electric traction expert at a fee of 50 guineas to advise 
them on the probable life of the permanent way of the local 
tramways, its suitability for electric traction, the system of electric 
traction to be adopted, &c. 

Stoke NEgwiNGTON (LoNpoN)— The County of London and 
Brush Provincial Company have notified the Vestry of their inten- 
tion to apply for a Provisional Order for the district. 

Stores Licutinc.—The Masborough Co-op^rative Society have 
decided to introduce the electric light at their central stores, at an 
estimated cost of about £600. 

WELIS.— Another long debate has taken place on the electric 
lighting question. By the casting vote of the Mayor it has been 
decided to proceed with the scheme for the establishment of elec- 
tricity supply works. 
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COMPANIES’ MEETINGS AND REPORTS. 


Eastern Telegraph Company (Limited). 


The forty-eighth half-yearly ordinary general meeting of the Eastern 
Telegraph Company was held on Thursday, July 23, 1896, at Winchester 
House, Old Broad-street, under the presidency of the Most Hon. the 
Marquis of Tweeddale. 

The SECRETARY (Mr. George Draper) read the notice and the minu“ es 
of the last general meeting. 

The CHAIRMAN said: Gentlemen, is it your pleasure that those 
minutes be signed? (Hear, hear.) Having signed the minutes, and the 
report being taken as read, he continued : Gentlemen, before dealing with 
the ordinary business of the meeting it is my melancholy duty to refer to 
the grievous loss which the Company has sustained through the death of 
our late Chairman. His long and active life came to an end on July 7th 
last, aud then closed a remarkable career, alike honourable to himself and 
beneficial to his country. You are no doubt aware that Sir John held a 
prominent—I think I might say a foremost—place in that small body of 
distinguished men who, believing in the feasibility of establishing telegraphic 
communication between England and America, aided in successfully laying 
the first cable between those two countries. Having accomplished that great 
enterprise he turned with characteristic energy and perseverancs to the 
work of conferring similar benefits first on our Eastern possessions and later 
on the Continent of Africa. His efforts were crowned with signal success, 
and he happily lived to see India, China, Australia, Africa and South 
America in direct telegraphic communication with Great Britain. Among 
the companies formed to carry out this great work, none has had a 
better record than the Company whose report is submitted to-day for 


your approval. This Company was founded in 1872, with a capital of 
£3,397,000 and a cable mileage equal to 8,862 miles. It has now a capital 
of over £6,000,000, and its cable mileage has increased in the interval 
to 26,552 1niles. It has paid quarterly dividends uninterruptedly from 
that day to this—never less than 5 per cent. and as high as 7 per cent, 
while its shares command a premium of between 60 and 70 per 
cent. Sir John’s services have been recognised by our Government 
at home and by many foreign Governments as well. These rewards 
were warmly appreciated by him; but I believe that he prized even 
higher the good opinion of those who showed their confidence in him 
by investing in the companies which he controlled, and which found 
repeated expression at our public meetings. I think you will agree with 
me in deploring the loss of a vigorous, capable and far-seeing administra- 
tor one whose name will be long remembered as the foremost pioneer of 
submarine telegraphy, and one whose memory ia entitled to our gratitude 
and our respect. 

Gentlemen, your Directors, in the exercise of their discretion, have 
done me the great honour to elect me to the vacant chair (cheers). I 
need not say that it will be my ambition to justify their choice. Of 
this, at least, Т аш certain—that I shall have the support and assistance of 
colleagues of great ability and unrivalled experience in the particular 
business of the Company. You will have also noticed, I am sure with 
entire satisfaction, that Mr. John Denison Pender will occupy the position 
of Deputy-Chairman, and continue to perform the duties of Managing 
Director (cheers), duties which he has discharged with marked ability and 
entire success ever since the lamented death of Sir James Anderaon. With 
a Board consisting of such gentlemen, and with a Managing Director so 
competent, I think you may be quite satisfied that the affairs of the Company 
will be administered in the future with no less prudence and success than 
they have been in the past. | 

Now, gentlemen, turning to the report and accounts, I propose to 
offer a few observations on the more important figures in them. 
The gross revenue for the half-year under review amounted to 
£466,093, being an increase of no less than £45,567 over that 
of the corresponding period of 1895. A considerable portion of this 
increase was derived from traffic with Australia, more especially with 
West Australia. That is due to the activity which has prevailed in 
Australia in connection with gold mining enterprises. In South Africa 
the state of affairs in the Transvaal temporarily created additional traffic, 
but this has now resumed its normal proportions. The total ordinary 
expenses for the same period amounted to £99,152, or an increase of 
£1,092 as compared with those of the corresponding period of 1895. I 
believe this increase will be deemed moderate when you fairly consider 
the immense increase which has taken place in the traffic. The general 
expenses in London amounted to £9,458, or an increase ou those for the 
corresponding period of 1895 of £556. This increase is partly due to the 
additional staff which, of course, is necessary to be kept with the increase 
in the traffic receipts, and it is also due to the regular augmentation in the 
salaries of our employés every year. These remarks apply to the working 
expenses at stations, which amounted to £82,135, or a siight increase of 
£915. With reference to one very important item, viz., repairs to cables, 
we find that they amounted to £55,955, as against £52,730 in the corre- 
sponding period of [1895, or a decrease of £18,775. Included in this item 
are the expenses of ships, which amounted to £32,372, or a decrease 
of £5,543. The large decrease in the cost of repairs is accounted 
for by the much smaller quantity of cable which it has been found 
necessary to employ in order to repair defective pointa in our 
cables during the half-year. This is, however, a very fluctuating 
item, and we cannot always expect to have the same good fortune 


each half-year as we have had during the past six months. None of 
the other items under the head of expenses call for any particular remark, 
I think. There are slight increases and slight decreases, but they are 
really eo unimportant that I have not thought it necessary to dwell upon 
them. The principal increases and decreases have been referred to, and I 
have endeavoured to explain the reasons for them. | 

In order to balance the capital and capital expenditure accounts, and to 
enable us more fully to invest the amount standing to the credit of reserve 
fund, we have issued Four per Cent. Mortgage Debenture Stock to the 
amount of £110,000, at the substantial premium of £31,908. This 
premium has been carried to the general reserve fund, and more than wipes 
out the discount of £28,105 on the issue of Four per Cent. Stock, which 
was charged against the fund in 1885. In 1883 I daresay some of you may 
remember that we had some difficulty in issuing this stock at 95. In 
1896 we were able to issue a considerable amount at 131—a striking illus- 
tration of the progress which this Company has made during the last 15 
years and the increased confidence shown in it by the investing public. 

You will have seen from the report that the International Telegraph 
Conference was held this year at Buda Pesth. These conferences, which 
occur, a8 some of you are probably aware, every five years, are a source of 
no little anxiety to your Directors, because resolutions are not infrequently 
submitted, which, if adopted, would seriously affect the submarine com- 
panies’ interests, I need hardly assure you that your interests are care- 
fully watched, both by your Directors sud by the principal members of your 
permanent staff. The Conference came to an end the day before yesterday, 
aud it is therefore too early to be able to express a definite opinion as to 
the effect which its decisions may have on the revenue of the Company. 
That there will be some loss on account of traffic it is probable; but I 
think I am justified in raying that tbat loss will not be a very serious 
amount, | 

Gentlemen, you will observe from the accounts that £125,000 has been 
placed to the general reserve fund. Of this, however, £70,000 has been 
taken to defray the balance due on account of the Aden-Bombay cable. 
This closes that account altogether. The whole of the cost has been 
debited to the reserve fund ; and we shall have no further occasion to 
make any contribution on that account. That leaves a net sum of £55,000 
to swell the reserve fund. | . 

Now, gentlemen, in 1890 our reserve fund amounted to £605,999, 
and to-day it amounts to £563,295, or £45,701 less tian it was 
six years ago. A reserve fund of £553,295 is totally inadequate in 
tbe case of a company with a capital of £6,000,009 and a cable 
mileage of over 26,000 miles. It only amounts to 9 per cent.—a 
percentage far too small in view of the number of our cables and the 
demands constantly made on us by the public, especially for lower rates. 
With respect to thia question of rates, it has always been the policy 
of this Company to reduce rates wheuever there was a reasonable 
pro:pect of developing traffic sufficient, to warrant such a step ; but you 
must remember that in fulfilling our duty to the telegraphing public we 
are bound not to overlook the interests of our shareholders, and we believe 
that the interests both of the public and of our shareholders are bound up 
іп the strengthening of our reserve fund. It is а cardinal point in our 
policy to bave a large reserve fund (cheers). You are aware that a reduc- 
tion of rates, while bringing undoubtedly an increase of traffic, necessitates 
the laying of additional cables. In. oder, therefore, to avoid, as far ав 
possible, burdening the Company with additional capital, a substantial 
reserve fund must be maintained. Such a fund we are endeavouring to 
build up, but some time must elapse before it reaches a figure which we 
shall consider adequate for a Company of this importance. In building 
up the reserve fund, however, there ia no reason to doubt that we shall be 
able to continue the dividend we have been paying hitherto, and which, I 
believe, will be considered very satisfactory by all reasonable persons. 
Gentlemen, the net result of our operations during the half-year is tbat 
we are able to recommend a dividend of 2+, ба. a share and a bonus of ðs., 
making, with previous payments, a distribution equal to 64 per cent. for 
the year, and to carry а very substantial sum to the reserve fund. I think 
this is a result which will commend itself to the most exacting of our 
shareholders, and I beg, therefore, to propose the following resolution — 


* That the printed report and uccounts of the Directors to March 31, 1896, 
submi'ted to this meeting, be and the sum: are hereby received aad adopted ; 
that a dividend on the Preference shares of the Company to June 80, 1896, 
at the rate of 6 per cent. per annum, be paid, less income tax ; and that, in 
accordance with the Directors’ recommendation, a dividend be and is now 
declared of 2s. 6d. per share, with a bonus of 38. per share, both free of 
income taz, on the Ordinary shares of the Company, making with previous 
payments by way of dividend on account, a total payment of 6} per cent. on 
tese shares for the year ended March 81, 1896.” | 


The VICE-CHAIRMAN and MANAGING DIRECTOR (Mr. J. Denison 
Pender): I have the pleasure of seconding the motion ; and will you allow 
me in doing so to thank you on behalf of my family aud myself for the 
way in which you received the kind observations made by the Chairman 
with regard to my late father, Sir John Pender ? 

The CHAIRMAN : Gentlemen, if any shareholder has any observation 
to address to me I shall be very glad to hear him. 

Mr. JAMES GIBB: I should like from this side of the table to move a 
resolution with respect to Sir John Pender. Those of us who have been in 
the habit of attending this Company's meetings do not need to be told that Sir 
John Pender had the interests of this Company thoroughly at heart ; but 
I think we may go further than that, and say that not only was he con- 
cerned in the interests of this Company, but that he took a very large and 
statesmaulike view with respect to the question of telegraphy altogether. 
He always told us here that we had to consider not only ourselves, but the 


public, and not merely the: commercial public, for he looked upon the 
wires аз being something mure than a means of commerce—as a means of 


promoting peace, and, by uniting the nations one with another, interesting 
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them one in another. He therefore hoped and believed that he was doing 
a great work tending to the securing of peace in the world. What a wonderful 
thought it is—if familiarity does not kill the power of marvelling —that as 
we open our newspaper morning by morning we see pass before ua, as in 
а panorama, what is taking place in Rhodesia; and then, turning to 
another page, we see, almost as if we were present, what is taking place 
at the Chicago Convention. How can these communications fail to create 
sympathy between people and people? Tbis vast work, which has been 
done in comparatively a few years, has been done very largely by our late 
Chairman ; and I feel, both as members of this Company, as members of 
this great country, and also as members of the human brotherhood, that 
we do well to record to-day our senze of the great work done by Sir John 
Pender. I beg to move— 


* That this meeting of shareholders of the Eastern Telegraph Company 
desires lo express a sense it feels of the great loss the Company has suffered 
by the death of Sir John Pender, and to tender to Mr. John Denison Pender 
and the other members of the family its sympathy in their bercavem nt.” 

Mr. HENRY T. BURGESS: I have known Sir John Pender at these 
mectings perhaps longer than anyone, and I knew him for over forty years. 
1 always found him courteous and kind to everyone ; and certainly he was 
without exception one of the be:t Chairmen I haveever known. I therefore 
second this proposal, although with great regret in many ways, but it is 
one of those things which one must do as occasion requires. I should also 
like to add to what my friend said who proposed thia resolution this 
remark—that. it should be sent in writing to the members of our late 
Chairman'sfamily. I am sure you will all agree with the opening remarks 
of our excellent Chairman. We could not possibly have done better than 
appoint the noble Marquis to the chair, and, to show our appreciation and 
gratitude to his late father, to appoint Mr. John Denison Pender as Deputy- 
Chairman of the Company. 

Mr, JOHN NEWTON : 1 have great pleasure in supporting this motion 
—or the melancholy satisfaction of doing so. I think I can claim a longer 
acquaintance with, and knowledge of, the late Sir John Pender than our 
friend who has just sat down. It is more than forty years since 1 became 
acquainted with him, and Ihave known him in connection with this Company 
as long as it has existed, and some of the previous ones. I wish to join 
with the shareholders present in this expression of their sympathy to the 
family of Sir John Pender, and І ат sure that the thousands of share- 
holders who are absent would be very glad to do so. You, gentlemen, 


who have worked so long with Sir John Pender must feel it a great blow 


to have lost him, but to his family his loss must be a still greater blow. 
They have, however, the great satisfaction of knowing that the life- 
work of Sir John Pender was accomplished, and that he had the extreme 
gratification of being the universally acknowledged head of the enterprise 
which he, to a large extent, had created by his energy. It is more than 
70 or 80 years ago—perhaps it is 100 years ago—since it was thought 
that submarine telegraphy would be made scientifically successful; but 
science would have done nothing without the energy characteristic of such 
men as Sir John Pender, Sir James Anderson, and Mr. Cyrus Field, as well 
as of some others who are happily still living. I think it must be a great 
consolation to our late Chairman's family to know that, and it is also some- 
thing of which the shareholders of this Company may be proud, because it 
was toa certain extent the success of this struggle in the Atlantic which 
brought Sir John Pender to see the future before him with regard to the 
cables in the Est. While we are speaking of Sir John’s work there is one 
matter which I should Jike to call attention to. I think that some 
memorial—some testimonial in some shape—should be taken in hand by 
the shareholders who have profited so immensely by the work he has done, 
although we all know that the greatest monument that could be raised to 
Sir John Pender would fail in ita comparison with the wonderful memorial 
that exists in the success of the Eastern and Eastern Extension Companies. 
It has practically been the long-headedness, the shrewdness, and the great 
capability of our late Chairman that have brought about the success to 
which we have attained. The shareholders must know that these two 
Companies of which he was the head now stand at the pinnacle of gilt- 
edged securities — certainly of the gilt-edged securities outside Government 
Stocks. That is a monument of which his family may be proud, and they 
know that hia name will always be connected with it. I hope tbat some 
lasting memorial of a permanent character may be originated, and it may 
be commended to the Directors to see that it is efficiently and worthily 
carried out. 

The CHAIRMAN : I need hardly say that my colleagues and myself 
agree with every word that has fallen from Mr. Gibb who proposed the 
resolution, from Mr. Burgess who seconded it, as well as with the remarks 
that fell from Mr. Newton. Mr. Newton referred to what has suggested 
itself to the mind of almost everyone who was acquainted, however 
distantly, with Sir John Pender. It is a suggestion which is very proper, 
and it is a very acceptable one to us, and we shall be very glad to assist in 
every way possible in carrying out the suggestion which he has made. I 
believe it will be responded to, as he anticipates, by a large number of 
persons, and that a memorial worthy of Sir John's life and career will be the 
result. The resolution which is actually before you at this moment is— 


“That this meeting of shareholders of the Eastern Telegraph Company 
desires to express a хепзе it. feels of the great loss the Company has suffered 
by the death of Sir John Pend:r, and tenders to Mr. John Denison Pender 
awl the other members of the family its sympathy in their bereavement.” 


That із proposed by Mr. Gibb and seconded by Mr. Burgess, and those 
who are in favour of it will be good enough to signify the same in the 
usual way. Those of a contrary opinion. Carried unanimously. 

Mr. JOHN DENISON PENDER: I have again to thank you for the 
resolution which you have just passed. I shall myself put it before the 
family, who will appreciate it more than anything they could have 
received, for of all the Companies that Sir John was Chairman of, he looked 
upon the Eastern ал being th: Company, and the beginning of the whole. 


The CHAIRMAN then put the resolution for the adoption of the report 
and accounts, which was carried unanimously. 

Mr. NEWTON: I beg to move a vote of thanks to the Chairman for 
presiding. I think we may congratula‘e ourselves that we have a very 
able succeasor to the late Sir John Pender in the person of the Marquis of 
Tweeddale as Chairman of the Company ; and we may also congratulate 
ourselves that the Directors have thought proper to continue to identify 
the name of Pender with our Company by appointing Mr. John Denison 
Pender as Vice-Chairman and Managing Director. I believe we may feel 
confident that we shall have good results from the energetic discharge of 
his duties in that position. I now beg to propose a vote of thanks to the 
Chairman and Directors for their successful administration of our affairs 
in the past half year. 

Mr. BAINES: I have had occasion to take part in the proceedings of 
these meetings from time to time, and I beg to second most cordially this 
vote of thanks. 
my deep sympathy at the loss which the Company has sustained by the 
death of Sir John Pender. 

Mr. NEWTON put the motion to the meeting in the usual way, and it 
was carried unanimously. 

The CHAIRMAN: I beg to thank you very warmly for the way you 
have received the vote. As I said before, I hope to show you that your 
confidence has not been misplaced. As I have also said, I shall be assisted 
by amost able Board and a most capable and competent Managing 
Director, and therefore I have no fear but that the Company will prosper 
in the future as it has done in the past. I may remind you that I have 
been now a Director of telegraph companies for twenty-eight years. That 
is a fact which is perhaps not so generally known, owing to my having had 
—] will not say the misfortune—to change my name. That has led 
persons to imagine perhap: a dual personage ; but 1 was in fact the first 
Chairman of a cable company communicating with the East—the Anglo- 
Mediterranean cable, which proceeded from Malta to Alexandria, and 
which was afterwards absorbed by this very Company. I have therefore 
had some experience, at any rate, of the work connected with submarine 
telegraphy. 

The proceedings then terminated. 


Direct United States Cable Company (Limited). 


The thirty-eighth ordinary general meeting of this Company was held 
at Winchester House, Old Broad-street, under the presidency of Mr. E. M. 
Underdown, Q.C. 

The SECRETARY (Mr. T. Finnis) having read the notice convening the 
meeting, 

The CHAIRMAN said: Gentlemen, with regard to the report before 


you, the remarks that I have to make are of a sufficiently simple 
description ; but it has been the custom to 
certain amount of particularity, and therefore I will call your atten- 
tion to the revenue for the six months, which amounts in round 


go into matters with a 


figures to £42,456, and the working and other expenses, including 


income tax, but exclusive of the cost of cable repairs, absorb £19,692, 
leaving a balance of £22,764 as the net profit of the half-year, making, 


with £4,149 brought forward from the previous half-year, a total 
of £26,913. This has been appropriated as follows: Interim dividend of 
2s. 6d. per share for the quarter to March 31, £7,589 ; final dividend of 
2s. 6d. per share now proposed for the quarter to June 50th, £7,589 ; we 
transfer to reserve fund account £7,500, and we carry forward £4,255, 
which exhausts the amount. It is satisfactory to be able to say 
that the revenue has continued to improve during the past half-year, 
and as compared with the corresponding period of 1895 an increase 
is shown of £4,803, or nearly 15 per cent. Naturally, as we have 
a larger amount of business to attend to, the expenses have 
increased, but only by the sum of £783; that is to say, there has been an 
increase in the expenditure of only 4 per cent. against an increase in the 
earnings of 13 per cent. As regards the other items, the differences are 
so extremely amall that it is hardly worth while to refer to them. There 
isa small item in the accounts which is subject to adjustment in con- 
nection with the preparation for, and attendance of the traffic manager, 
Mr. Moll and myself at the International Conference at Buda-Festh. We 
have spent on cable repairs £8,243, and this has been charged, as usual, 
to the reserve fund account; but that account has, at the same time, 
been credited with interest on the investments, £4,978 ; a realised profit 
on vhe sale of a security, £3,750 ; and by the transfer, to which I have 
already alluded, from revenue of £7,500, bringing up the balance of the 
reserve fund account to £313,969. You will, however, remember that 
that figure is really one of cost, and that the value of our investments at 
the present moment exceeds by something like £64,000 the cost at which 
they were acquired. So far, I think, you may consider that matter to be 
satisfactory. Now, to return to the paragraphs in the report, I think 
there will be one subject present to all our minds, which is the one 
referred to in paragraph 5 of the report. We have to mention 
publicly, what we have considered among ourselves, the loss of our 
highly-esteemed colleague, Chairman and friend, the late Sir John 
Pender. It is now nearly 20 years since I and Sir John Pender 
began to sit together at this Board. Our relations were always of 
the most friendly kind, and I almost considered myself (almost, I may 
вау, in the presence of his son) one of the family to а certain extent, 
because our relations were so extremely pleasant. I am sorry to say that 
in consequence of his death I stand here as the sole member of the Board 
of the original Company as reconstructed in 1877, so many losses have we 
sustained. One gentleman has ceased to act. Mr. Giinther, whose place 
has been во well taken by his son, is still happily alive, but the other mem 
bers have departed. My colleagues elected me on the death of Sir John 


At the same time I think it right that I should express. 
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Pender to the very important post which he so long and so well occupied. 
I should say that we have received from General Eckert, the President 
of the Western Union Company, our most important ally on the other 
side of the Atlantic, a sympathetic telegram directed to myself, which 
I will read. It is as follows :—“ I regret to hear of Sir John Pender’s 
death. Pray express my sympathy to his family and official associates.” 
Our Board passed a resolution which I will read to you. I do not know 
whether you will be pleased to pass a separate resolution or not, or whether 
you wil] approve this as being the expression of the feeling of the Com- 
pany, ав it has been that of the Board :— 


** The Chairman having alluded in feeling terms tothe great loss sustained 
by the death of Sir John Pender, G.C.M.G., late Chairman, and having 
referred to the leading part he had taken in the development of submarine 
telegraphy from its inception, and in which his energy and wide commercial 
experience had been so valuible, it was moved by the Chairman, seconded 
by Admiral of the Fleet, the Hon. Sir Henry Keppel, @ C. B., D.C.L., and 
unanimously resolved, ‘ That the Chairman be requested to convey to the 
Jamily of the deceased the expression of the Board's deep sympathy with 


them in the bereavement they have suffered, and the profound regret of the | 


Board at ths loss they have sustained of a highly-valued colleagues,’ " 


Several points have, from time to time, been considered at this meeting, 
and have been very intelligently discussed by members of the Company. I 
am happy to say that what I think should be our leading and guiding 
policy of good relations with our colleagues in the pool is maintained. Í 
believe we are working with the utmost friendship and co-operation with 
the Western Union Company, and that our relations with the Anglo- 
American Company are extremely satisfactory. They have met us and dis- 
cussed with us many subjects of importance in which our common interests 
areatstake. Our relations with the Governmentarealso satisfactory, and Iam 
quite sure that our presence at the Telegraph Conference has contributed not 
only to put us on very friendly relations with the representatives of foreign 
Governments and foreign telegraphic authorities, but has also tended to show 
that this Company has really many merits of its own, is one whose policy has 
certainly tended generally to the improvement of telegraphic communi- 
cation, and that we have very good opportunities for making ourselves 
useful, even although we are a Company with only oue cable. There 
is one matter that has been standing over for some years. Some repre- 
sentations were made by our late Chairman to the Colonial Office as to 
our not getting what we should get, viz. : the messages from the Halifax- 
Bermuda Cable Company, the terms under which that Company enjoys a 
subvention from our Government not having been adhered to. An answer 
was given some years since which I thought, when I examined into it, was un- 
satisfactory on the part of the Government, and I am glad to say now, 
after communicating with the Government and the Admiralty, that I believe 
we shall have in future what we ought to have—our proper share of those 
messages, which, considering that the cable was subsidised under these con- 
ditiona, we should have enjoyed a long time before, instead of their being 
allowed to pass away to а foreign company. Of course, as I said before, 
we are only one cable, as against a total of 11, including ourselves ; but it 
is unnecessary to go back to the original formation of our agreements with 
other cable companies. Suffice it to say that the share of traffic we get is, 
taking all matters into consideration, a satisfactory one. "To return for one 
moment to the subject of the reserve fund,some of our friends have favoured 
me with letters. I have received communications from two or three of the 
shareholders, thesmallershareholders, whoserepresentations, however,should 
none the less be equally attended to. "They say that we should not carry 
forward so much, and that it is unnecessary to add so much to the reserve 
fund. I think that most of us who are here have had some experience of 
what this business is We have a cable which is, at all events, respectable 
from its age. It has held out well, and I sincerely trust it may continue 
to hold out for some years to come; but we must face contingencies. If 
we desire to have our share in the pool, we must have a perfectly good 
cable, and I do not think we ought to be contented until our reserve fund 
reaches a sum that would replace that cable if we were to lose it in con- 
sequence of any unforeseen contingency. But I would also have you 
remember that we must continue to replace the figure of our reserve fund, 
because we have expended during many yeara very considerable sums, and 
you must remember that 12 years ago our reserve fund actually stood at 
а higher figure than it does now. A single deep repairing operation some 
years ago cost us £59,000, and during the last three years the total amount 
placed to our reserve fund out of revenue has been only £33,500; but deduct- 
ing from that the costof repairs, £18,600, the net amountadded to thereserve 
fund in that period has been only £14,900, which is equal to an average of 
only £4,966 per annum. 1 am sure you will all agree with me that that 
prudential course must be considered, at all evente. With respect to 
what we carry over, you see what our income amounts to. At present we 
only make up 2} per cent. for the year, but we have paid 24 per cent. now 
for two quarters, and I sincerely trust that the minimum we may expect 
for the future will be 24 per cent., aud let us hope it may be more. In 
order, however, to avoid the contingency of going back again, I think we 
should carry forward an amount that will enable us, at all events, to be 
reasonably sure of continuing this dividend. We were strengthened in 
this view by our auditors, who keep us in very good order as to what we 
ought to do, as far as the financial policy of the Company is concerned. I 
do not think there are any other topics to which I need call attention, but, 
of course, if any shareholder desires any information which it isin my power 
to impart I shall be most happy to give it. In my remarks relative to the 
improvement in our traffic I have spoken as to the past, but I am glad to say, 
with respect to the current half-year, that the traffic still continues to show 
some improvement. Of course, we cannot prophesy what it will be in the 
future, and psrhaps our friends on the other side of the Atlantic are so 
occupied with politics now that they may be neglecting their business, and 
we may not be getting as many messages as we should like, Still, we have 
bad a steady increase, and I hope we shall gradually work up to something 


like the prosperity of former days. The obstacle to that is the subject I have 
mentioned—that there are too many cables, or quite enough-—at the bottom 
of the Atlantic. There has been a question of a German cable communi- 
cation with America vid Lisbon and the Azores; snd this matter has 
been carefully attended to by this Company and our partners in 
the pool. Our reserve fund, however, is a very rice looking thing, 
and it presents & tempting appearance to others who may be dis- 
posed to look after the interests of other branches of the telegraph 
enterprise; but I think you will agree with me that we are right iu 
holding on to our reserve, and in maintaining it, in order to keep tbis 
Company in a firm and sound position, so that we may retain our proper 
and agreed share in the earnings of the Atlantic telegraph system. 1 beg 
to move— 

* That the report of the Directors, dated July 14, 1896, together with the 
statement of accounts to June 30, 1896, annexed thereto, be and the same are 
hereby received and adopted ; and that a final dividend. be now declared of 
28. Cd. per share, free of income-taz, making, with the interim dividends 
already paid, a total dividend of 2} per сеп". for the ycar ended June 30, 
1896." 

Mr. JAMES PENDER, M.P. : I beg to second that. 

Mr. W. GRIFFITH observed that the Chairman had very clearly 


. enunciated a policy which must commend itself to the minds of the share- 
holders. 


With reference to the reserve fund, it appeared somewhat 
strange that when other important companics had a reserve fund not much 


‘larger than this Company’s, they, a small Company, should have a reserve 


fund of such an amount. The shareholders must, however, remember 
that it was essential for them to have a sum sufficient to enable them to 
procure one new cable if their venerable one at the bottom of the sea ceased 
to be of much service. If they had not an efficient cable their business 
must come to au end. The reserve fund of this Company was in a very 


. favourable position as compared with the reserve funds of other companies 


in that it could be used for the purposes of equalising their dividends. He 
would like to have a little further information respecting the International 
Conference at Buda Pesth. He thought that if they were too closely connected 
with foreign Governments the latter would take certain views of matters 
and be forgetful of the interests of the shareholdera. He should feel more 
confidence in these Conferences if they were more thoroughly Parlia- 
mentary, and not so closely connected with foreign Governments. He 
afterwards expressed great regret at the losa which they had sustained 
in the death of Sir John Pender, and remarked that in times past the 
deceased gentleman had given them much instruction, and in times of 
difficulty much encouragement. Не felt certain that the shareholders 
would acquiesce in the sympathy expressed by the Directors in the 
resolution of the Board which had been read by the Chairman. While 
deeply regretting the death of Sir Jobn Pender, however, he was glad to 
see that their late Chairman's place was occupied by во able a successor. 

Mr. JOHN NEWTON could not agree that their cable was so venerable 
as might be imagined from what had been said. There was one which 
was still more venerable—he referred to that of the late Submarine 
Company—the line running from Dover, which was working as well as 
their own, for all that he knew. When this Company's cable was laid it 
was probably the best that had, up to that time, been made, and in 
all probability there had not been any very great improvements since 
in the manufacture of cables. No one had yet been able to say what 
the “life” of a cable was. He remembered the time when the period 
mentioned was teu years, but that estimate was probably made in order to 
reconcile shareholdera to the building up of large reserve funds. If, too, 
their present cable should break down, anotber would be laid, and they 
might rest assured that the original cable would then be picked up. In 
that case the Company's position would be stronger than it was now, and 
he did not think the shareholders need be at all despondent as to the 
Company's future. 

Mr. HANCOCK asked whether the Chairman could mention the amount 
which it was thought advisable that the reserve fund should reach. 

The CHAIRMAN, in reply, thanked Mr. Griffith for the very kind way 
in which he had spoken of himself. With regard to the constitution of the 
Board, he could assure him that they had always in their contemplation 
the strengthening of the Directorate by the addition of mercantile men. 
With respect to the International Telegraph Conferences, they met from 
time to time to discuss the different communications, the mode of sending 
messages, tariffs, &c. ; and it must be remembered that the whole theory and 
practice of telegraphy —extending, as it now did, all over the world— was 
regulated by the decisions of the Telegraph Conferences. The Atlantic com- 
panies did not, however—as Mr. Griffith had pointed out — form a portion, 
strictly speaking, of the Telegraph Conferences. They had been allowed to 
be present, however, and they had all recognised the tendency on the part 
of those who represented the different Governments to get as mnch as they 
could from their particular view of the case and to leave the companies out 
as much as they could. The object of the companies was, therefore, not so 
much to foment what was going on, as to take care that what waa advo- 
cated did not prejudicially affect them. One of the propcsils which they 
had thought prejudicial to the commercial community was the compila- 
tion and introduction of an entirely new vocabulary. It was largely due to 
the vigorous protests made by the representatives of the British Govern- 
ment and the Direct, Anglo, and Western Union Telegraph Companies 
that the consideration of this matter had been postponed to the next 
Conference. Owing to this postponement much time, labour, and expense 
would in the meanwhile be saved to the telegraphing public. There wereother 
matters in connection with which they hed had to guard their interests, 
although he need not refer to them. He thought they were much indebted 
to their traffic manager, who was at the late Conference during the whole 
of the time it sat. He was glad to say that it, had terminated 
without doing any great harm to them, while it had done this 
good—that he believed the Direct cable was now recognised as being 
one of the leading communications between this country and the Atlantic 
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With reference to Mr. Newton's remarks, he (the Chairman) had not for one 
moment intended to suggest that their cable was at all in a shaky state of 
health. On the contrary, it was in so good a condition that it could be 
worked efficiently by the duplex and automatic instruments, They alsoknew 
that if anything happened to a cable it could be picked up and repaired. He 
could compliment Mr. Pender on an achievement of that sort by a Company 
of which that gentleman was a Director, although for his own part he 
regretted that this effort had been so successful, for they had picked up the 
old French cable, which was now again working at the bottom of the 
Atlantic. The fact, however, that such a thing could be done gave them 
an additional sense of safely во far as their own position was concerned. 
With reference to Mr. Hancock's questiop, he would rather not mention 
specifically any sum ; but their reserve fund was approaching an amount 
which he thought would be quite safe. He then put the motion, and it 
was carried unanimously. He afterwards proposed the re-election, as a 
Director, of Mr. John Varley. | 

Admiral the Hon. Sir Н. KEPPEL seconded the motio', which уаз 
carried unanimously. 

Mr. JAMES PENDER afterwards proposed and Mr. VARLEY seconded 
the re-election of Mr. Underdown, Q.C., to his seat at the Board, and the 
resolution was carried unanimously. 

` Mesers. Deloitte, Dever, Griffiths and Co. and Messrs. J. and J. Sawyer 
and Co. were afterwards re-elected auditors to the Company. 

On the motion of Mr. GRIFFITH, seconded by Mr. NEWTON and sup- 
ported by Mr. HANCOCK, the latter of whom als> warmly testified to the 
eminent services rendered by Sir John Pender to the country and to the 
different companies with which he was connected from the inception of sub- 
marine telegraphy, the resolution read by the Chairman as expressing the 
Directors’ sympathy with the family of Sir John Pender in their bereave- 
а was unanimously passel as also expressing the feeling of the share- 

olders. | 

Mr. JOHN NEWTON afterwards proposel a cordial vote of thanks to 
the Chairman and Directora. 

Mr. GRIFFITH seconded the motion, which was carried unanimously. 

The CHAIRMAN, in reply, observed that no one could feel more forcibly 
than he did the remarks which had fallen from Mr. Newton. They were 
only humble followers in the business, which had been established by other 
and greater inen than theinselves, and they could only do their beat to see 
that that inheritance was not injured in their hande. He hoped that they 
would allow the vote to include the staff. .Mr. Finnis was a most 
admirable secretary ; and they might be quite sure that the technical 
business of their Company would be safe in the hands of Mr. Moll. He 
intended himself to visit the Irish station on the West, Coast, where they 
had an old and experienced staff, who deserved great commendation for 
the way in which they discharged their duties. 

The proceedings then terminated. 


Anglo-American Telegraph Company (Limited). 


The ordinary general half-yearly meeting of the proprietors of this Com- 
pany was held at Winchester House, Old Broad street, on the 24th inst. ; 
the Marquis of Tweeddale presiding. 

The SECRETARY (Mr. T. F, Wells) read the notice calling the meeting. 

The CHAIRMAN remarked that a notable feature in the report was the 
increase of £11,917 in the traffic receipts, compared with those of the same 
period of last year. That was, no doubt, owing to the revival in trade 
which had been going on for some time. The Presidential Election cam- 
paign, no doubt, had a disturbing effect on business; and when that 
important matter was disposed of, and the financial policy of the United 
States was placed on & more stable basis than it was at present, they 
might, he thought, confidently look forward to an increase in com- 
mercial enterprise. The ship “ Minia" had again added to their revenue 
account by earning £2,400 in connection with the repsir of the Direct 
Unit:d States cable. The expenses of the head office and the stations 
again showed a decrease on balance of £181, affording evidence, he 
thought, that they had not lost sight of the desire which the shareholders 
had expressed that they should try as far as possible to reduce the working 
expenses, On the other hand, there had been an increase of £2,175 in the 
repair of cables; but these repairs had nothing to do with their deep sea 
cables, which had been in very fair working order in the last six months. 
The repairs had been in connection with the shorter cables in low water 
between Newfoundland and the coast ; but they had now been put in 
thoroughly good condition, and they had every reason to believe that they 
would not bs troubled by them again for a long time. Their renewal fund 
had reached the respectable figure of £651,700, the market value of which, 
at the middle price, was, he was informed, about £100,000 more. They 
were, therefore, making tolerably rapid progress towards the £1,009,000 
which they had so often talked about in connection with the renewal fund 
of their Company. Their interests at the International Telegraph Con- 
ference were carefully watched over by two of the Directors besides him- 
self and the manager, and on the whole he thought they might consider 
that they had come out of the ordeal satisfactorily. With refereuce to the 
case of the French cable, they would possibly remember that the Directors 
appealed from the decision of the French Court ; for, although it was 
favourable to them to a certain extent, they had not considered it 
sufficiently so. The Compauy's case was lodged in the Chamber of 
Requests of the Court of Cassation, or Final Court of Appeal, last April. 
The Chamber had the power of refusing to allow an appeal. The 
documents lodged һай to be examined by the Official Reporter to the 
Chamber, and afterwards by the Advocate-General, with whom it rested to 
give notice when he was ready to bring on the case for hearing. The 
consideration of the papers ‘reated entirely with the officials of the Court, 
and nothing the Company could do would expedite the hearing. He wished 
them to understand that the matter was entirely in the hands of the French 


Court, and it would be disposed of as soon as those who were in authority 
took it in hand to complete it. The result of their operations for the half- 
year was a considerable increase in their dividend—3s. per cent. on the 
ordinary stock, 2s. earned in the first quarter, and 1s. in the second 
quarter. On the whole, he thought they would agree with him that the 
half-year’s working had been satisfactory, and their prospects were 
encouraging. Since July lst there had been a very substantial increase in 
their receipts. He concluded by moving the adoption of the report and 
accounts. 

The DEPUTY-CHAIRMAN (Mr. Francis A. Bevan) seconded the 
motion. | 

A discussion followed, in which Messra. Michael Davis, Kearsley, T. Smith 
(York), Fry, Edward Clark and W. Griffith took 

The CHAIRMAN, in reply, said he did not believe that the shareholders 
would approve withdrawing from the French litigation. He felt sure that 
they would be able to recover any costs that had been incurred in con- 
nection with it; but they hoped to recover a much larger sum, and that 
was the object of their appeal. He believed that it was quite compatible 
with the interests of this Company that he should be Chairman of the 
Eastern Telegraph Company also. There were intimate relations between 
them, and the fact that he was on both Boards tended, he believed, to 
smooth any friction that might arise between the Companies. They had in 
tbe Eastern Company a large amount of traffic to deal with entirely under 
their control to America, and he believed he was right in saying that 
the Eastern Company gave a very large proportion of that traffic to the 
pooling companies. | 

А SHAREHOLDER : Why not the whole of it! 

The CHAIRMAN replied that the other American cable companies must 
be dealt with fairly. The concession for the German cable was originally 
very different to what it was now; and for some years to come they 
would hear nothing of it except the opening of the line from Germany 
to Spain, which was entirely with the vew of giving the Germans 
better communication with the East than they now had. The Eastern 
Company had no interest whatever in promoting а cable to America by 
the Azores; nor was it to the interest of the pooliag companies to lay such 
а cable. Others might take up a concession of that kind, but they 
believed that no other Company could afford to lay a cable from the 
Azores to the United States. Mr. Griffith had described the renewal fund 
as a useless one—(Mr. Griffiths: The amount of it) — but the Directors 
ed it as the backbone of their whole telegraphic syatem. He had 
mentioned the sum of £1,000,000, because that was practically the com- 
promise come to many yeara ago with the general body of the share- 
holders—that the renewal fund should be increased to £1,000,009, and 
that any surplus beyond should be devoted to revenue purposes. As to 
whether the amount was to be £1,000,009 nominally or intrinsically, they 
merely dealt with the fund as it stood in their books. They could not 
tell what the price might be two or three years hence of the stocks 
forming the renewal fund. .It was the earnest desire of the Directors 
to arrive at the time when they would be able to give something to the 
deferred stockholders. It must not, however, be forgotten that when the 
£1,000,000 was fixed upon as a minimum, their cables were many years 
younger than they were now. It was true that one cable was compara- 
tively new, but the othera were old, and had the infirmities of age, and 
they must look forward to the time when it would be necessary to renew 
them or to put in many miles of new cable, They must remember that 
the Company's share in the pool depended on their maintaining three 
cables for certain, and if anything happened to disable, for any considerable 
period, two out of the four cables they had, they would lose enormousiy 
out of the pool receipts. A subsidy had been granted by the French 
Parliament to the proposed French Atlantic cable, but he was very glad to 
say that the subsidy was a very bad one, and one which no sensible men 
would accept as sufficient to cover the risk that would be run. 

Mr. JOHN NEWTON remarked that, as at present constituted, the 
pool was all-powerful ; and, while true to itself, those who were connected 
with any new French or German Atlantic cable must come to terms with 
the pool. 

Tne CHAIRMAN added that it could not be disguised that when 
Governments took to subsidising cables in competition with those which 
were carried on on commercial principles it was a serious matter. That 
was exactly what they said respecting the projected Pacific cible. They 
could not, however, prevent the French Government or the German 
Government from giving subsidies. He then put the resolution, and 
declared it carried, with four dissentients. 

On the motion of Mr. GRIFFITH, seconded by Mr. T. SMITH, a vote 
of thanks was passed to the Chairman and Directors. 

The CHAIRMAN acknowledged the compliment, and the proceedings 
then terminated. 


National Telephone Company (Limited). 


The eighteenth ordinary general meeting of this Company was held 
yesterday (Thursday), at the Cannan-street Hotel; Mr. James Staats 
Forbes presiding, 

The SECRETARY (Mr. Albert Anns) read the notice convening the 
meeting, and the report of the Directors and statement of accounts were 
taken as read. i 

The CHAIRMAN, after a few preliminary observations, said: Tha 
paragraphs in the report appear exactly in the order in which they have 
appeared for several years past, with the object of condensing as much aa 
possible the substance of what we have to say, and keepiug up the con- 
tinuity of that custom for the purpose of comparison between one report 
anel another. Really, after all, they are divided into very small utterances 
—the income, the working expenses, and the net result. The income, 
as shown by the first paragraph, shows an increase of £33,295, and 
it is just ns well to look back to the preceding year, 1895. In the 
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corresponding half of that year there was also an increase of £35,963 ; 
but I suppose in this business, as in similar businesses, the time 
wil arise when we can hardly expect increase upon increase from 
half-year to half-year in the same proportions; otherwise you would 
find on a very moderate calculation how enormously the figures 
would swell. The working expenses have also increased £18,622, which 
is one of the least, favourable parts of the report, because they have gone 
considerably over those of the preceding half-year, from causes which 
I will explain when I enter into the details of the accounts, The net result 
leaves you with a balance of £12,150, of increase over that of the corre- 
sponding half of last year. Looking at the thing all round we are fairly 
satisfied with that result. No. 4 іза very pregnant paragraph, and extremely 
satisfactory, because it shows how much money you have already got in in 
respect to unfinished contracts, namely, £438,221, which has been received 
and isin our pockets for the good of the current period. That is an increase 
of £47,343 over the amount received for the corresponding half of last 
year. That is, of course, a measure of the progress of the business, and an 
earnest of what it may be in the present half-year. Well, how do you 
propose to deal with that? We have recommended the payment of 
a dividend on the same scale as in the corresponding half of last 
year, the same amount to be carried to reserve, and, as a consequence, 
a considerably larger amount: carried to the account of the present 
half-year. We transfer £35,000, and carry forward £17,135, against 
£35,100 in the corresponding half of last year. Then we come to 
capital expenditure, which is a subject of great anxiety from half- 
year to half-year. You see it runs into large figures —£248,537, in one 
half-year ; and it ia unavoidable, being a necessity of our business, because 
I have explained over and over again that you cannot start a subscriber 
until you have spent the capital necessary to furnish the material. To 
give you some idea of what that means, let me say that we have had in 
this half-year a larger increase in the number of subscribera than we had 
in any period of the Company's history, namely, 5,956 wires, as against 
4,257 in the corresponding half of the previous year, and 12,000 wires are 
a very large number to be dealt with. There is a paragraph in the report 
put in purposely to accentuate this question of capital expenditure :— 
“ А not inconsiderable proportion of this outlay is attributable to the 
substitution of metallie circuits for single lines, and the construction 
of underground work in lieu of overhead wires ; both these sources 
of expenditure having become necessary to ensure greater efficiency in 
the service to subscribers in the more important and crowded centres." 
That is a more or less extraordinary item, and is not in consequence of the 
mere erection of those 5,659 wires. The fact is that we are paying the 
penalty of our original sin of adopting the aingle-wire system ; but that, 
of course, has become quite effete in places where great pressure has been 
thrown on the Telephone Company, and where the subscriptions justify & 
much more expensive, and at the same time a more efficient, method of 
metallic circuit. I think that we may say with something like confidence, 
having taken the trouble to institute comparisons with systems which are 
used elsewhere, and which are supposed to be more popular, that in some 
of our centres, more especially in the north, our service is as good as any 
in existence. We spent in Manchester £45,000 during the half-year in 
the second item. The. construction of underground in lieu of overhead 
wires throws great and growing difficulties in our way in erecting wires 
in every place, particularly in great towns. Of course, it is a very costly 
operation, but it is like sowing seed in our case, because this £45,000 spent 
in Manchester this year not only improves the efficiency of the service of 
existing subscribera, but it provides a large additional amount of capacity 
which the present overhead wires do not contain. We have, in fact, run 
out the capacity of the wires, and that money spent means money not 
spent in the improvement of existing, but for the cultivation of future 
business, It cuts two ways. The more efficient your service will become 
the more rapid will be the acceasion of subscribers. Every move in 
the direction of improvement, either by preesure of business or by improve- 
ments in science, means thal you must keep up to date. We. are 
going on spending your money at a very rapid rate—nearly a million 
sterlinga year. That involves a very great risk, and it wants a great deal 
of skill and -knowledge to face it; but we have no apprehension in 
facing it for some time to соте. You will ses that the amount expended 
for the last half-year on construction and exchange, and private liues is 
£248,537, and that already spent on land, buildings, and machinery, 
£44,850 ; but we are committed up to the present to spend in Dublin, 
Leeds, London, Birmingham, Bradford, and Manchester, a total of 
£205,000 in land and buildings, which are, of course, an essential portion 
of the machinery for carrying on the business. I think you will agree with 
ше that this is not a bad use to make of a reserve fund which you 
will see is running up to very large proportions, And as we shall 
have to go on acquiring property in great cities and other places, I see no 
sounder way of investing it than by putting it into freebold or long leasc- 
hold property. The working expenses are a little heavier than they need 
be ; but that arises from the fact that there is a great deal of transition 
work going on, and likely to go on for a very long time. In regard to net 
revenue account, there is one thing I must call attention to, and that is that 
we pay income tax on the ordinary capital, and we pay interest on our own 
reserve fund. With regard to the transfer of the trunk lines to the State, 
I may say that when the Government first expreased their intention to 
deprive us of our trunk wires, we told them that we thought they would make 
a great mistake, and ventured tosay that we thought we could do the trunk 
business better than the Post Office ; but that was rather putting the fat in 
the fire, but having no alternative we made the best bargain wecould. We 
have got our money, and they have got their wires. They paid the money 
on April 4th, and have commenced partially the conduct of the trunk 
business. 
scrupulous loyalty to the Post Office and to the public, to ensure an 
efficient trunk service; but you see what we say in the report: “ This 
transfer, separating, as it does, the conduct of the trunk business from the 


We are doing all that we can, according to our principles of 


working of the local exchanges in the numerous areas assigned to the Com- 
pany, has naturally involved some inconvenience in connection with the 
‘through telephone business of the country." Then we go on to say: 
“But as the authorities of the Post Office and the officers of the 
Company are loyally co-operating, with the object of securing to the 
public. the most efficient service possible, it is hoped that the incon- 
venience adverted to may be speedily terminated.” I cannot pasa that 
without pointing out that the very objections we urged at the time are 
now presenting themselves in a practical form. In a business of this kind, 
if you have to transmit something from hand to hand by one machinery 
under one control, that does not involve anything like the risks, delay and 
complication which is involved in.transmitting it, first of all, to the Post 
Office, and then by the Post Office to another post office, and then by that 
post office to the subecriber. There are four operations there, instead 
of two. There will be great difficulties created inseparably from that 
kind of business; but I daresay we shall overcome them some way ог 
other. The Chairman then proceeded to speak of the great difficulties 
the Company experiencedin London iu laying its wires, and said : There is 
no law, no authority here for doing these things. People are more 
enlightened in the north, where they have the advantage of what we call 
local municipal life. London has at present no local municipal life. There 
seems to be no authority nororder in it.. Tbe public ought to know why 
the London service is во bad. We have so many orders now in London 
that we cannot attack them. People seem to think that if a wire 


goes over & house the house wil be struck by lightning ; whereas 


1 


'safety to the building by providing it with & lightning conductor. 


t 


the contrary is the case, inasmuch as the wire is a source of infinite 
I now 


:come to the question of the pension fund, which we have set out at 


some length. We have now got a large establishinent of people. Many of 
them have been a great many years in the service, and a great many others 


‘are coming in. Ours is an occupation involving considerable self-denial, 


ability, and devotion ; and in its nature is not, in comparison with other 
occupations, too well paid.. Remembering that we are a commercial 
Company with a semi-public we consider that it is our duty to provide, 
what all people are pointing to, a pension fund for our employés, and we 
have devised a echeme—we have made a trust for them, and, as we have 
told you, we feel we shall have the support of our shareholders in a liberal 
fashion. It becomes a mere bagatelle compared to our enormous income, 
and it will be a blessing to many a man hereafter. Having intimated that 
the Directors had nominated the Right Hon. Sir James Fergueson, the late 
Postmaster-General, to fill the vacancy caused by the death of Sir, Henry 
Calcraft, the speaker concluded by formally moving— 


“ That the report and aecownts be received and adopted, and that divi- 
dends be paid fov the віх months ended June 30.h last at the rate of 6 per 
cent, per annum, less income tax, on the amounts paid up on the First and 
Second Preference shares, at the rate of 5 per cent. per annum, less income 
taz, on the amounts paid up on the Third Preference shares, and at the rate 
of 5 ger cent. per annum, free of income tax, on the amounts paid up on 
the Ordinary shares.” 


The Right Hon. Lord HARRIS, G.C.S.I., G. C. I. E., in seconding the 
resolution referring to the alleged inefficiency of the Company's service, 
said that having some pride in the Company, and recognising its respon- 
sibility to supply a good service, it rather hurt the feelings of the Directors 
to thiok that they were not doing as much as they ought to do. But 
they had gone into these mattera, and they bad called on Mr. Gaine, 
their manager, to explain every complaint as it came up, with 
the result that from his (the speaker’s) point of view the Presi- 
dent had given an absolutely correct and honest explanation of 
those complainte. These were due to the fact that for one reason 
the Company was, as regarded appliances, in а transition state, aud 
for another reason it was dependent on the good will of persons over 
whose property they wished to erect their wires, Why there were.not 
more subscribers in London was simply because they were unable to get 
permission to go over certain houses. Не was especially glad to see in the 
report mention of the pension fund. . | 
. The CHAIRMAN, in answer to questions put by Mr. Galbraith Leek 
and others, said, with regard to the price paid by the Post Office for 
taking over the trunk lines, that the parties who settled the price were 
perfectly competent to take care of the interests of the Company. The 
experts awarded what they deemed to be the full value. He did not 
know what the Post Office thought, but the Directors were satisfied that 
the value put upon the wires was a fair value., His friend Mr. Galbraith 
had enunciated his opinion on the reserve fund many times. It wasa 
thorny bush to put one’s fingers into, But that gentleman seemed to forget 
that they ceased to have any life after 16 years; and they had to bear in 
mind the possibility that the value of so many millions in the balance- 
sheet might not be realisable as au asset at the end of that period. 
When their Company had, then, to be wound up and taken over, 
it was very desirable, to say the least of it, to anticipate such a 
possibility as he had hinted at. They spent their capital on short 
leases—not 99 nor 60, but 16 yeara He was not going to alarm any- 
body, because he could not see a bit further into the future thau other 
people, but there were certain risks which it was just as well to foreshadow. 
They were not yet out of the wood, but if at the end of this half-year they 
found it possible to pay, with due prudence and forethought, a 6 per cent. 
dividend, of course they would do it. But he would not make auy 
prophecies. They could reason from induction as well as he could. They 
would know next January. 

The resolution was then put and carried unanimously. 

The GHALRMAN, in reply to Mr. Hall, who asked for what term of years 
the pension fund, would bind the Company, said that the Company's licence 
must cease at the end of 15 years, but telephony would not. Their theory 
was that the Government would take over the staff with the telephone, 
but the Company’s obligation was limited to that period. 
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The retiring Directors, the Right Hon. Lord Harris, G.C.S.I., G.C.I.E., 
Mr. Charles Swain Agnew, Mr. George Hunter Robertson, aad Sir Albert 
Kaye Rollit, M.P., were all formally re-elected, as were also the auditors 
Me:sra. Welton, Jones, and Co. 

Mr. LAMB moved, and Mr. CHAPMAN seconded, a vote of thanks to 
the Chairman, Directors, chief officers and staff; and this having been 
cordially passed, 

ries CHAIRMAN briefly acknowledged the vote, and the proceedings 
ended. 


City and South London Railway Company. 
The twenty-fourth ordinary general meeting of the proprietors of this 


Company was held on Tuesday, at Winchester House, Old Broad-street ; 


Mr. Charles Grey Mott presiding. 

The SECRETARY (Mr. W. F. Knight) read the notice convening the 
meeting. 

The CHAIRMAN: I presume you will take the report as read, and we 
will take the usual authority to sign the register. It now becomes my duty 
to move the adoption of the report and accounts, and I am glad to say that, 
during the past half.year we have maintained, as we have done before, 
that safe and punctual working which has characterised this railway from 
its beginning, and which, I hope, will continue. There is no doubt that, 
so far as our experience has gone, there is no railway in existence that can 
boast a more punctual, a more convenient, or a safer working record than this 
line has done. I shall now deal with the accounts. In the first place, taking 
the capital account, there has been issued £3,000 of Preference shares, Deben- 
ture stock £7,530, and we have received in premiums on those shares and 
stock £5,780, making the total receipts £14,310. We have spent on various 
new works, additional rolling stock, and improvements £3,280 ; we have paid 
off terminable debentures £8,400. We have an increased balance of £564, 
and we have reduced our outstandings by £1,666. These items together 
make the £14,310 which we have received on capital account. You will 
notice that in the statement “capital authorised,” there is a considerable 
change in the last half-year, because at the last meeting we created capital 
under the Act of 1893, and the difference із due largely to the authorised 
figures, although not to the amount issued. As regards the revenue, the 
receipts from passengers show an increase of £323; there is а small 
decrease in season tickets of £10, and there is а small decrease in 
transfer fees of about £3; but there is an increase in parcels of 
£30, in rents of £156, and in sundry receipts of £15, making a net 
increase of £509. On the other hand, maintenance shows an increase 
of £130. That is due to our having charged £150 against revenue as the 
cost of altering King William-street station. Of course we have doubled 
that station, enlarged the accommodation very much, and we thougbt 
that a portion of the cost ought to be charged to the revenue account, and 
that £150 has been charged this half-year ; otherwise maintenance would 
have shown а decrease. Locomotive and generatiog power shows a 
decrease of £253; the item of carriage repairs exhibits an increase 
of £1C8 ; traffic expenses are less by £40; general charges show an 
increase of £11; passenger duty a decrease of £59; law charges a 
decrease of £5; and rates and taxes, as usual, an increase of £90. 
That makes a decrease in the expenses of £18. I think you will deem 
satisfactory the fact that we keep increasing our revenue, and that there 
is a deer. ase in our expenditure at the same time, Our net increased 
receipts being £509 and the net decreased expenditure £18, that 
makes us £527 to the good. On the other hand, our balance at the 
bankers has not been quite so much, and we have lost in interest £18 on 
that account. We have decreased debenture interest by £299, but we 
have increased preference by the sum of £182; we have therefore a decreased 
expenditure on these two items of £117, which makes us £626 to the good. 
Out of the balance we propose to pay an increased dividend of } per cent., 
absorbing £787. That £787 is accounted for by the £626 net increased 
receipts for the half year, and we have taken out of the balance brought 
forward £147. Although we have taken £147 out of the balance brought 
forward, we carry forward more than £100 of an increase in our balance 
over that of the corresponding period of last year. Now, our working 
expenses during the half-year have been 60°02, as against 61:55 in the 
correspouding half of last year, so that we have decreased our working 
expenses 14 per cent. Deducting the cost of the lifts, in order 
to give you а comparison with other railways, I may say that our 
working expenses this half-year have been 514 per cent., against 52 
per cent. last half-year, the receipts per train mile are 23. 24d., against 
2з. 2 d., showing pod. improvement. The receipts per passenger аге 
1'87d., against 182d. That receipt per passenger is the largest we have 
had since the firet half-year that we opened, when we made a uniform 
charge of 2d. Our receipt per passenger is steadily growing. The loco- 
motive expenses per train mile have been 5:804., against 6°10d. in the 
corresponding half of the previous year, showing a steady decrease ; 
and if you deduct the carriage and cartage of our coal, the rate per 
train mile would be reduced to 44d. "The largest number of passengera 
we have carried since the opening of the line occurred in June, 1891— 
two years ago—when the figures were 3,383,154 passengers, We were 
then s) overcrowded that we raised our fares very considerably, and ia 
the corresponding half-year of June, 1895, the number fell to 3,113,199. 
That number has been steadily increasing every half-year since. This half- 
year it is 3,192,672, so that notwithetanding the increased fares, which 
we have charged, and are still charging, the number of passengers kee 
steadily advancing. The receipts from these 3,192,672 passengers, you will 
observe, are £24,021, at the increased fares; whereas, with the largest number 
of passengers that we carried in 1894, we received only £23,564 ; wo that, 
although our passengers are very considerably fewer than they were two years 
ago, our actual receipts have risen by nearly £500. All this shows distinctly 
that the traffic of this line is making steady and regular progress, and that 
even with the increased charges, in order to keep down the pressure from 


overcrowding, its growth is not prevented ; and we may look forward to 
the time when we shall reduce the charges to something less than they are, 
having regard to the large accession of traffic that we may have in 
the future when we get our extension open. We cannot do it, as 
you know, until that is done. I think that all these figures point to 
the fact that we may look forward in years to come with a very hopeful 
spirit as regards this railway. In order to carry this additional traffic, 
of course we have to run a very considerable number more trains 
and give more accommodation. The alterations in King William- 
street have enabled us to do that, and we have been able to complete, in our 
own shops, a new locomotive which is working very satisfactorily. We 
have also had our new carriages at work. The alterations in King William- 
street have proved very satisfactory in enabling us to keep things working 
smoothly, although they are only a temporary relief they have been a great 
blessing to us. I told you last year that we contemplated putting down 
condensing plant in order to save considerably in our fuel con- 
sumption. That plant is making rapid progress, and I hope to see it 
at work in a few months. It is a very large erection, and it has 
been put up very carefully, because, in this country, it is a novel way 
of going to work, but we have every reason to believe that everything will 
be very satisfactory. As regards the question of the extension you will 
be anxious to hear what we have been doing. We have three sites to get 
for the extension at Moorgate-street. One of them has been secured, and 
the arrangements are now complete for the purchase of that. Another of 
the sites we are in active uegotiation for, and we hope before loug to be in 
possession of it also. As to the third site we have told you thestory in the 
last clause of the report, so that practically you know what has occurred. 
We have been very much harassed in regard to it from all directions, 
especially on the part of our opponents, who did not seem to know their 
own minds on the subject. At first they would not have the building 
removed, and then they said tbat they preferred that it should be pulled 
down. However, the Bill is still before Parliament, and I cannot give you 
any further information at present, but we hope in a few days to get some 
satisfactory settlement of the whole thing sanctioned by Parliament. But 
we have been put to very considerable expense, auxiety, and trouble, in 
connection with that church, and there seemed to me really no reason for 
this being so. You gave us power to issue the £20,000 Five per Cent. 
Preference shares, for the purpose of paying for this extension, and these have 
been issued, taken up, and paid for this month. We think that the issue 
has been made on satisfactory terms. At the last half-yearly meeting I 
was myself under the impression that these Preference shares would be 
mide to run pari passu with the existing 15,000 shares, but we found, on 
examining the legal question, that they had to rank after the existing 
Preference shares, and, therefore, the operation was made much more 
difficult. I am thankful to think that they have all been taken up on satis- 
factory terms, because this Company is not to be charged with any 
dividends until two years aud a-half have elapsed, and will not 
be paid until this meeting three yeara hence; so that we shall 
have time to complete our line without allowing our revenue t» 
be trenched upon in any way for the dividend on those shares until 
the line is open and working. I do not know that there is anything 
more I can say. The tenders have come in for the extension and they are 
in the hands of the engineer at che present moment. Owing to the delay 
which the opposition to the Bill in connection with the question of the 
Church occasioned, and the opposition which came from our own share- 
holders, the carrying out of the extension has been kept back and the price 
of iron and labour has been rising, so that I am afraid we shall be landed in 
a little increased cost over what we at first expected. I am very sorry 
that we should have had these delays, but they were not of the Board’s 
seeking (hear, hear). I beg now to move— 

“ That the report and statement of accounts for the half-year ended 
June 30, 1896, now presented to the meeting be received and adopted.” 

Mr. SAMPSON HANBURY : I beg to second that. 

Mr. DRAKE: The statements made to us show that the programme 
which the Board have recommended to us, and which on more than one 
occasion was adopted by the shareholders, was right. The increase of 
dividend, though small, coming at the end of a season not the most 
conducive to underground traffic, is extremely welcome. So far as the 
working of the line is concerned, I can bear testimony to the truth of 
what the Chairman said in respect to the punctuality and the safety of 
the line, seeing that we carry over 6 million passengers per annum. I 
hope that our esteemed consulting engineer will see his way to make the new 
lines without any of those objectionable curves and gradients that are 
usually met with in other lines. I am particularly pleased with the 
working of the line, and I must also say that I never hear anybody saying 
anything against it. This is the first time that we have touched £24,000 
in receipts, and in many other respects I think the present report the 
most hopeful and satisfactory that we have yet had. 

Mr. JEFFRIES : The accounts are very satisfactory, but there are опе 
or two matters which I should like the Chairman to explain. I think, in 
your opening remarks, you said to us that the Preference shares wo. ld 
not be a cost to the Company ; but later on I understood you to say that 
there was an increase of expense of 5 per cent. in the Preference shares. 
With regard to assessment, I note that this increases. I trust that 
watch is being kept that this assessment is not unduly increased. 

The CHAIRMAN : I am very much obliged to Mr. Drake for 
his kind remarks in regard to the report. I am particularly glad 


that he does not find any fault with it in respect to the issue 


of our capital, because Mr. Drake is the head and front of one 
of our large banks, and is an authority on finance, and we thought 
he might have found fault with that. As regards Mr. Jeffries' remarks 
about the Preference shares, the interest on these referred to the 
Preference shares under the first issue. It has nothing to do with this 
second issue. When we pay off the terminable debentures we some- 
times pay them by raising debenture stock ; sometimes by the issue 
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of Preference capital which is already in existence, of which there 
is a considerable amount not issued. Whichever pays the Com- 
pany best we take it, and we get a large premium on it. As 
regards the season tickets, I ought to have mentioned that the real 
reason for the decrease in the season tickets this half-year is the 
fact that two years ago we raised the fares, and we had a very large 
increase in season tickets in consequence. A year ago we found that 
at one station it was desirable to slightly reduce the fares, and 
the consequence was that we have lost a few season ticket- 
holder. We have not lost traffic, but passengers prefer to pay 
every day to having season tickets. As regards the question of 
rating, I wish we could do anything in the direction which Mr. Jeffries 
suggests. But although we have appealed against all these assessments 
and we had, moreover, in our appeals a gentleman who is supposed to 
be one of the best rating officers in the Kingdom, and have done our best 
to keep the assessments down, we have not succeeded. I am sorry to 
вау that the last quinquennial valuation resulted in a considerable increase 
to our valuations. 

The resolution was then put to the meeting, and carried unanimously. 

Resolutions in favour of the declaration of the dividends were duly 
passed, and a cordial vote of thanks to the Chairman and his colleagues 
terminated the meeting. 


— — — 


Crompton and Co. (Limited). 


The eighth annual general meeting of the members of this Company 
was held at the City Terminus Hotel, Cannon-street, on Monday ; Mr. 
John Trotter presiding. 

The SECRETARY (Mr. Francis R. Reeves) read the notice calling the 
meeting. 

The CHAIRMAN said: I feel I have rather a difficult task before me in 
addressing you on the affaira of the Company, because probably most of 
you know more about its past than Ido. І can only speak of matters that 
have occurred within my personal knowledge within the past few months, and 
we bave fallen on a particularly bad year to deal with, owing to the fire at 
Chelmsford last November, with which you are acquainted. The effect of 
the fire was to destroy all the books and records that were in the offices 
at the time, and it has, therefore, been found impossible to prepare any 
profit and loss account this year. When the Directora became aware of 
this condition of things they at once took counsel with their advisers, ond 
the only plan that appeared feasible was to prepare a fresh valuation of all 
the property you had, and to make a fresh start. That has been done, and 
the result of the valuation is set forth in the statement of accounts 
submitted to you. But although we have furnished you with a balance- 
sheet and a revenue account, there is no profit and loss account, and, 
therefore, it is rather difficult to compare the present year with previous 
years before the fire. "The fire destroyed a large portion of the buildinga 
and works at Chelmsford, and the stock and electric light plant. The only 
comparison I can submit to you is through certain items to which I will 
now draw your attention as compared with the same items last year. You 
see in the balance-sheet freehold property standing at £12,782, and plant, 
tools, furniture, fixtures, &c., at £38,999, making together a total of £51,779. 
Those figures are arrived at after having had the freehold premises care- 
fully valued by Mr. Whitmore, an architect at Chelmsford ; and the plant, 
tools, &c., were taken by Mr. Crompton and Mr. Brunton, the manager 
of the works. Taking that figure of £51,779, if you add to it the 
amount of insurance money applicable to those particular itema, 
£26,585, you obtain a total of £78,564. Those figures last year 
before the fire stood at £70,197. We have sinc? the fire spent upon 
restoring these things a sum of about £7,000, as closely as we сап 
estimate it; and deducting that from the £73,304 I have men- 
tioned, you will find that there was £71,000 odd represented by freehold 
property, and plant, tools, &c. Therefore there does not seem to have 
been any serious loss, if any, directly owing to the fire—that is to say, 
that the property was well kept up, and that we have been fairly well 
covered by insurance. The indirect loss to us through the fire was, 
however, very serious indeed. Practically, at one time the business was 
stopped, the manufacturing portion of it; and the cost of manufacturing 
everything was enormously increased through the work beiug spread about 
in temporary buildings. The effect of this is clearly shown in the balance 
sheet, where you will see that the balance to the debit of revenue account 
is £10,051, which I think we may say is directly traceable to the serious 
effects of this fire. There are other results from the fire which are more 
satisfactory. We have, for instance, learnt several lessons by it. It has 
been made clear to ua, not only by the action of the insurance companies 
in their requirements, but in other ways, that the Chelmsford lighting 
must be kept distinct from the general manufacturing business of Crompton 
and Co. It is also clear that works of more than one story, with heavy 
machinery above are not suited to our present requirements; the works 
ought all to be on one story. Under these conditions it is abundantly 
clear that we have not got sufficient room at our present works. The 
Directors, therefore, went into the question at once to see what was the right 
course to adopt, and they came to the conclusion that it was absolutely 
necessary, for the future conduct of the business on satisfactory and 
economical lines, that new works should be established as speedily as 
possible. They looked about to see what could be done, and they were 
fortunate enough, after taking most careful surveys of all the places 
around, to secure a freehold site near Chelmsford. It ia very close to our 
present works, and so near to the railway that it is possible to have a 
siding, which will make a material saving in the coat of transport. It is 
also on as high ground as you can get practically in the immediate 
neighbourhood of Chelmsford, and there is an excellent water supply. 
That site has been acquired, and the contracts are out for erecting 
the new works, avoiding any mistakes that there may have been in 
the old ones. The new works are to be constructed, as far as possible, 


of uninflammable materiale, and they are to be arranged in such a way 
that we can add to them as the business requires, and with the offices 
separated from the works, so that there will be little or no danger of our 
books being destroyed again as in the recent fire. Itso happened that just 
at the time when the fire occurred, your works were busier than they had 
been before, and but for this fire I think an era of prosperity might dy 
have shone on the Company. Iam pleased to say that the orders remain 
very numerous—quite as much as the Company can cope with: and with 
these new works and the possibility of executing the orders economically, 
and with the fresh work that we pretty clearly see ahead, I think when 
the new works are open they will begin to assist us to a much better 
condition of things than we are in at the present moment. The Board 
are doing all they can to hasten them forward, and the work has been begun 
there. With respect to the policy of the Board in the past year, every effort 
has been made to concentrate the business, and to get rid of any outside 
excrescences as much as possible, so as to concentrate matters. During the 
year various alterations have been made. A branch at Hove, near 
Brighton, has been sold very advantageously. The cooking department, on 
which a considerable sum has been spent, has been reorganised, and the 
expenditure of money on it checked, and in the opinion of the Board it 
looks as if we have some property there distinctly worth possessing. It 
may prove very advantageous to you. The branch at Lillie-road has been 
rather a cause of anxiety, and efforts have been made to get rid of it. 
One of your Managing Directora, Mr. Albright, has been to Australia, 
where he has been using all his efforts to get the business there more in 
hand. The Board has also been pressing forward the sale of the Com- 
pany’s manufactures abroad, in South Africa and India, as well as at 
home—places where there is good solid business to be done in the manu- 
facturing portion of the Company's work. So much for the past, aud 
for our hopes with regard to the future. I should like now to 
вау а few words, coming rather as an outsider, in connection with 
the balance sheet. There are several features there which I should like to 
see dealt with. You will see on the asset side that there are several items 
which I may call non-realisable, and I think it would be a good thing if 
they were taken in hand and considered—such items, for instance, as the 
Chelmsford Electric Lighting and other subsidiary companies. As far as 
I can ascertain, these are good companies, but they are in some cases non- 
dividerd paying. You also have à suspense account of £9,775, which is 
about the same amount as appeared last year. There is rather a large 
item, too, for patents account—that is, £15,790 this year against £14,147 
last year. There is a distinct deduction in that item, but still it is a 
large amount. Then you have goodwill £50,000, and the debit to 
revenue account this year of over £10,000. Together these items 
make up a very considerable amount, and І think it would be a good 
thing, if you are of the same opinion, that we should this year try and 
arrange some scheme by which you might write a considerable portion of 
this sum off. Some of these items do not want much interfering with, but 
other items do, especially the two suspense accounts. I have no definite 
plan to propose to you, because these figures only came into the Directors' 
hands very shortly before they reached the shareholders, and it has not 
been possible to formulate any scheme. I believe, however, that it will be 
desirable to do so if there is evidence on the part of the shareholders that 
they also think it advisable. "There. are à great many iuterests to be con- 
sidered, and any scheme that is formulated must be equitable to all parties 
I do not think it is impossible to arrange such a plan, and if you intimate. 
that you think as we do in this matter we shall be encouraged to take it 
in hand. He concluded by moving the adoption of the report and accounts. 

Mr. R. E. B. CROMPTON, in seconding the motion, said: The Chelms- 
ford fire has filled our thoughts very largely, and I assure you that 
although things are pretty bad as far as regards the resulta of the fire, yet 
they might have been infinitely worse, and that they are not worse is due 
to our staff. Splendid things were done at the time of the fire, and we 
can never sufficiently thank the staff, who rendered invaluable services in 
preventing the fire from spreading more than it did and in saving the 
property. 1 need hardly add anything to what the Chairman has said as 
to the enormous difficulties of managing satisfactorily and at a profit, in 
these days of close competition, at a time when your plant ia separated 
and divided all over the place, as it has been since the fire. At 
present the works are being carried on on the old site in single- 
story buildings, in which we have been doing our best to carry on 
the work satisfactorily. It is, however, carried on under conaiderable 
disadvantage, and we cannot hope to do as well as we should do until 
we get into our new premises. We have brought here the drawings of the 
buildings as they are now going to be put up, with a plan of the ground, and 
you will see that we have endeavoured to do things as plainly as possible, 
and to carry out the work as cheaply as possible. We may commence work 
possibly in frcm three to four months of the present time. І can only 
corroborate what the Chairman has said as to our prospects with respect to 
work, and, what is more interesting to some who are present, the improved 
price at which ordera have been recently taken. The prospects are decidedly 
encouraging. No doubt some of you may think that we aaid the same thing 
last year, and that ia so. Last year our prospecta were extremely 
encouraging, and I think I am justified in saying that up to the time of 
the fire we were doing fairly well ; and it was & most bitter disappointment 
to a man like myself, so bound up in the Company and holding such a large 
stake in it, to find all our efforts swept away just when things were 
improving. 

The CHAIRMAN put the motion, which was carried unanimously. 

Mr. CROMPTON afterwards proposed the confirmation of the appoint- 
ment of Mr. John Trot:er as Chairman of the Company—an appointment 
to which he referred in sanguine term in connection with the prospects of 
the Company. 

Mr. T. R. TUFNELL s»eonded the motion, which was carried unanimously, 

The CHAIRMAN, in reply, assured them that he would do bis very 
best to help them to put their affairs in order after the disasters caused by 
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the fire and other adverse circumstances ; and he trusted that when they 
next met their position would be more favourable than it was that day. 
He afterwards propose the re-election as a Director of Mr. Carleton 
Е. Tufnell. 

Mr. CROMPTON seconded the resolution, which was carried unani- 
inously. 

The auditors, Measrs. J. H. Duncan and Co., were re-elected, 

A vote of thanks to the Chairman and Directora terminated the 
proceedings. 


Globe Telegraph and Trust Company (Limited). 


The twenty-third ordinary general meeting of this Company was held 
on Tuesday last at Winchester House, London, under the presidency of the 
Most Hon. the Marquis of Tweeddale. 

The SECRETARY (Mr. Sidney Collett) baving read the notice con- 
vening the meeting, 

The CHAIRMAN said: I have to ask your approval of the report and 
accounts, which I presume you will take as read. Before dealing with the 
general business of the Company, it is my mournful duty to refer to the 
loss which we have sustained through the death of our late Chairman, Sir 
John Pender, who so ably presided over the affuira of the Company 
from its inception. His administrative ability, his great business 
capacity, and his force of character are so well known to all of you, 
that it is unnecessary for me to dwell upon them. Nor is it 
necessary to say that we shall miss him very much, and feel his 
loss very acutely. His influence with those companies in which we 
hold во large investments was very great, and that influence was used 
when necessary to the advantage of this Company. The Directors have 
appointed me as Chairman in his place; and I have only to say that, with 
the assistance of my colleagues, I feel confident that the business of the Com- 
pany will be carried on as carefully and as successfully as in the past. The 
receipts for the year ended the 18th inst., after paying all expenses, amount 
to £185,233, an increase over the previous year of £5,758, This increase 
is owiog to the fact that we have received better dividends from com- 
panies in which we hold investments. We are able to recommend to-day 
the payment of a dividend of 4 per cent. on the Ordinary shares, which is 
three-eighths per cent. better than last year. You will see from paragraph 
4 of the report that in future interim dividends will be peid on the 
5186 October, the 51st January, and the 30th April in each year. This is 
explained by the fact that one of the companies in which we hold а 
considerable investment now pays its dividends a week later than previously, 
and on two occasions we have had to borrow money to make up our 
interim dividends ; and by the proposed arrangement we shall be able to 
save this money, and the work of the Company will be facilitated. With 
regard to our investments, the Anglo-American Telegraph Company, in 
which we have а very large holding, has piid us higher dividends this year 
than last, and a very small percentage of increase makes a considerable 
difference in the amount we receive from that Compeny, the amount on this 
occasion being no less than £4,276, During the past year we have re-arran 
some of our investments, and in doing so we bave carried into effect the 
principle on which this Company has always been worked -of distributing ita 
funds in fairly equal proportions over the various important telegraph com- 
panies. The re-arra ent of these investments will secure to our ordinary 
shareholders a somewhat higher dividend. Having explained the changes 
made in the investments and the satisfactory nature of the reinvest ments, the 
Chairman expressed the view that the Globe Telegraph and Trust Com- 
pany had never stood in a higher position financially than it does to-day. 
The market value of its securities showa an enormous increase over the 
purchased price, and the price of its owa shares stands bigher than ever 
before in the history of the Company. He then moved the adoption of 
the report and accounts, and the declaration of the dividend as follows :— 
Js. per share on Preference shares, less income tax, and 36. 9d. per share 
on the Ordinary shares (after income tax deducted), making, with previous 
payments, a total dividend for the year of 6 per cent. on the Preference 
shares and 4 per cent. on the Ordinary shares. 

Mr. DAVIS called the Chairman's attention to an objection which 
had been taken at the meeting of the Anglo-American Telegraph Company 
last week as to the position held by the Chairman ia several companies. 
The Chairman, in replying,said that he considered the discussion as to the 
Chairmanship of other companies was hardly relevant to the business of 
the Globe Company; but he would ask the]shareholders of the Globe 
Company whether they thought that the fact of his beiug Chairman of 
other companies in which they had enormous holding was likely to be 
against the interests of the Globe Company. He, the Chairman, would 
have thought the opposite was the case. The Globe Company hold a 
million of stock of the Anglo-American Company, and, iu fact, this was 
the ground upon which he was Director of the Anglo-American Company. 
He pointed to the fact that the important position of Chairman (so far as 
the Eastern Telegraph and its associated companies was concerned, was 
occupied by the late Sir Jobn Pender, and he felt that it was impossible 
that the shareholders of the Globe Company could suffer in consequence. 

Mr. NEWTON said that 20 years ago he raised the same point, and that 
he spoke with a great deal of earnestness upon it ; but he was of opinion 
that the times were changed, and if there was any qualification that the 
shareholders required in their Chairman it was that he should prove bim- 
self successful, He (Mr. Newton) could not conceive how shareholders ia 
the Globe Company would be benefited by altering the position, and 
they might make a very great mistake. He pointed to the fact that 
20 years ago he purchased Globe Preference at £7. 10s., whereas they 
now stood at £18, and assureUy that was a more than satisfactory proof 
as to the success of the policy and efforis of the Directora They had 
never mixed a dividend on the Preference shares. пог, so far аз he 
knew, on the Ordinary shares The Directora were, therefore, entitled to 
the shareholders’ full confidence, and to their continued support. As to 


some of the Directors being on the Boards of a grest many other telegraph 
companies, this was the greatest qualification for a Director in the Globe 
Company, and was evidence that their Directors were in the world of sub- 
marine telegraphy. They were, there could be no doubt, indebted, to a large 
extent, to the immense energy of their late respected Chairman for the 
results they had attained, and he felt sure they could not do better than 
support his successor, because his successor supported him throughout the 
whole period for the benefit of the shareholders. | 

The CHAIRMAN said he was obliged to Mr. Newton for the expression 
of bis opinion, and pointed to the fact that he was the last of the original 
Directors of the Globe Company. In regard to other companies, although 
the Globe expected to be represented on the Boards in respect of their 
holdinga, the Globe Board did not, as a Board, interfere actively in the 
management of other companies. They, however, endeavoured to bring 
their influence to bear. That was the principle they had always acted upon. 

The report and accounts, and the declaration of the dividende, was carried 
unanimously. 

The CHAIRMAN then moved the re-election of Mr. James Pender, M.P. 
as a Director of the Company ; and this was seconded by the Hon. St. John 
Brodrick, M.P.,and carried unanimonsly. | 

The CHAIRMAN moved the re-election of, Lord Sackville A. Cecil as 
a Director of the Company. T 

This was seconded by the Hon, ST JOHN BRODRICK, and carried 
unanimously. 

Mr. NEWTON then said he wished to interpose before the formal 
business was completed. He desired to propowe— 

* That this mecting tenders to the family of the late Chairman of the 
Company, Sir John Pender, their sympathy at the loss they had sustained.” 
He stated, in submitting the motion, that it was only right, in the case of 
а Company in which Sir John Pender took so much interest, that they 
should tender such a resolution as this. If they looked into the question 
of what bad been accomplished by submarine telegrapby, they might fairly 
ask themeelves what the world would have been without it. Doubtless 
the advantages of submarine telegraphy would have been obtained at some 
time without the efforts of, their late Chairman; but by his great business 
capacity and force of character, he had effected its completion a generation 
before it would have been but for his untiring energy. : : 

Мг. W. GRIFFITH heartily seconded the motion, which was carried 
unanimously . 

The re-election of Messrs. Deloitte, Dever, Griffiths and Co., aud Mr. 
W. Griffith as auditors of the Company was unanimously agreed to. 

Mr. W. GRIFFITH, in returning thanks for the appointment, testified 
to the satisfactory nature of their securities, and the admirable manner in 
which the bookkeeping of the Company was donc. He then referred to 
the loss which the Company had sustained in the death of Sir John Pender. 
They bad lost the standard-bearer in the fight ; but, fortunately, they 
were not without an able leader to take his place. Their present Chair- 
man had been associated with the Company from its foundation, and was 
therefore veraed in all the details of the business, He then moved a vote 
of thanks to the Chairman and Directors for their able administration of 
the Company's affaits. 

This was seconded by Mr. COWBURN, and carried unanimously. 

The CH AIRMAN briefly returned thanks, and the proceedings terminated 


Chili Telephone Company (Limited). 


The following is the Directors’ report to the 51st March last :— 


The aggregate number of subscribers at all centres at the end of the 
year was 4,252, compared with 4,015 at the beginning, or a gain of 237 
for the year. The gross revenue from all sources compares favourably 
with that of the previous year. In 1895.6 it was $519,826 aud in 1894-5 
$555,551, an increase during the past year of $64,275. 

The expenditure in Chili during the year shows an increase over 1894.5 
of $20,502, and the net income in Chili from all sourcea shows therefore an 
increase of $43,772. The average rate of exchange for the year was 17.27d. 
compared with 15.614. in the previous year, which give: a sterling increase 
in revenue for the year of £6,068. The increase in the value of the liquid 
assets over liabilities in Chili, due to this rise in exchange, amounts to 
£351, which bas been carried to reserve. The expenditure in London is 
£61 in excess of the previous year. "This leaves the net profit of the whole 
business at £8,551, an increase on the year of £2,538. The reserve account 
now stands at £15,500. А dividend of ds. per share (d per cent. per 
annum) is recommended, leaving £557. 163. 1d. to be carried forward. 
During the year there has been an increase in the wire mileage of 302 
miles, the total being 6,722 miles 269 yards. 


MEMORANDA —Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
518. per oz. (July 30th). Consols (23 per cent.) 113;—1133 for money, 
115,5, —1135;, for account ; 21 per cent. 108—108] (July 30th). Stock 

Settling Days: Aug. 4th ; Stocks and Shares Con- 
tinuation Day, Aug. llth; Ticket Dey, Aug. 12th; Pay Day. Aug. 13th ; 
Mining Share Carry-over Day, Aug. 10th. 


BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED). —The 
report of the Directors of this Company for the half-year ended June 30th 
states that the gross receipts for the period under review amounted to 
£54,456, working expenses and renewals to £42,810, and net revenue to 
£11,646. It is now proposed to pay a dividend at the rate of 6 per cent. 
per annum. and to place £2,410 to reserve for redemption of leased pre- 
mises, renewals and contingencies. The St. George and Kingswood electric 
line has been worked. to general satisfaction, and it is intended to apply in 
the ensuing Session of Parliament for powers to employ electricity on the 
other portions of the undertaking. 
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Waterloo and City Railway Company. 


The report of the Directors of this Company for the half-year to June 
50th, to be submitted to the meeting to be held at Waterloo Station, 
London, on Thursday next, at 2 p.m., states that the expenditure amounted 
to £90,453. 2s. 10d. ; that the third call upon the share capital, due on 
April last last, has been received in full; and that the arrangement with 
respect to the City terminus, referred to in the last report, has been 
oompleted, and the necessary agreement executed between the Company 
and the Central London Railway Company. 

The engineers’ (Messrs. Galbraith and Greathead) report states :— 

Towards the City one tunnel has been driven to Queen-street, the 
western end of the terminal station, while the other is within 80 yards of 
the same point. The large shield for driving the station tunnels is nearly 
finished, and will be delivered on the works at an early date, when opera- 
tions will be commenced. | 

At the Waterloo end of the railway one of the tunnels has been driven 
under compressed air up to within 98 yards of the South-Eastern Railway 
viaduct, which is now being underpinned and secured ; the other tunnel 
has been completed to the western side of Cornwall-road, Stamford-street. 
The total length of tunnel driven during the past six months has been 
1,100 yards, ‘The total length of single tunnel completed is now 3,936 
yards, leaving a total length of single tunnel to be constructed between 
the terminal stations at either end of the railway of 464 yards. 

The contract for the terminal station at Waterloo was let in January 
last, and, notwithstanding that some delay has arisen in obtaining posses- 
sion of the land and a temporary loss of labour owing to the recent 
building strike, good progress has been made by the contractors. The 
underpinning of the South-Western Company's General Offices is well 
&dvanced, and the work underneath Waterloo Station is making rapid 
progress. 

The plans for the generating station are being prepared, and will be 
ready for letting the contract shortly. 


CITY NOTES. 


— 


BRITANNIA MOTOR CARRIAGE COMPANY (LIMITED). —At the statutory 
meeting of sbareholders of this Company last week, the Chairman (the 
Hon. J. H. H. Berkeley) called attention to certain criticisms which bad 
been made upon the prospectus issued by the Company some time ago, the 
principal of which was that they had omitted to mention in the prospectus 
that their motors were driven by electricity. The Chairman pointed out 
that the drawings and diagrams which were issued, showed the carriage 
and motor ; and as it was claimed that neither heat, smoke, smell, or steam 
accompanied their motor in its work, the Directors and those responsible 
for the prospectus, assumed that t would be taken for granted that elec- 
tricity was the motive power. The criticism required notice chiefly from 
the fact that they had been accused of purposely withholding the inform- 
ation he referred to. It was also objected that no reference had been 
made to the fact that an electric battery would be necessary, and that a 
battery would naturally add very considerably to the weight of the motor. 
His answer was that they were only advertising a motor, that they were 
pledged to no particular sort of battery, and that the market was open to 
them for this apparatus. The matter of weight, all things considered, and 
taking into account the weight of the horse omnibuses and similar vehicles 
when filled with passengers, was a matter of small moment, as their two- 
horse-power motor was only asked to do about one-fifth of what the 
omnibus horses do every day in London. The final criticism he would 
deal with was with regard to the recharging of the batteries. Whatever 
power they employed, it would have to be recuperated ог recharged. Some 
questions were put as to the type of primary battery which the Directors 
would recommend to be used with the motor; but the information forth. 
coming was not of much technical interest, the Chairman stating that they 
had been offered a primary battery which “if it fulfils all it is said to do 
would answer every expectation. А 

BROCKIE-PELL ARC LAMP (LIMITED).—<As notified in our last number 
this Company has iasued a prospectus inviting subscriptions for 50,000 £1 
shares, payable 5s. on application, 5e. on allotment, and the balance as may 
be required. Of the entire capital of £80,000 in £1 shares the vendors 
take 25,000, and 5,000 shares are reserved lor further issue. Since the 
publication of the prospectus a large order has been given by the Hammer- 
smith Vestry for the Brockie-Pell lamps ; the lamp has been also specified 
by the Shoreditch Vestry in connection with their electric lighting scheme ; 
and further, a large number have been ordered for the lighting of the streets 
of Durban (Natal). The lists opened on Monday and closed at 4 p.m. on 
Tuesday for town, and at noon on Wednesday for the country. We 
understand that the issue was well received by the investing public. 


CALLENDER'S CABLE AND CONSTRUCTION COMPANY (LIMITED).— 
This Company has been formed to acquire and take over, as а going con- 
cern the well-known business of manufacturers of electric light cables and 
accessories, carried on for the last 14 years by Callender's Bitumen, Tele- 
graph and Waterproof Company (Limited), at Erith, London and else- 
where. 'The whole of the share capital (amounting to £100,000, in £5 
shares) has been taken by Callender's Bitumen, Telegraph and Waterproof 
Company in payment of the purchase money. There is also Four and a- 
Half per Cent. First Mortgage Debenture Stock to the amount of £92,000, 
ich m 1 uis be allotted ib corse for debentures of that 
amount in the old Co y at par. e prospectus, inviting applications 
for the balance (£50,000) at & premium of 15 per сеш, gives 2 long list of 
electricity supply stations (both home and foreign) for which the Company 
bas supplied and laid, or with whom thereare contracts for supplying, electric 
mains. The Company, having successfully constructed the entire track 
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of the Dublin Southern Tramways, very naturally looks forward to a large 
increase in its operations in connection with the conversion of existing 
tramways into electrical lines. The assets of the Company have been taken 
at £175,773. 5s. 9d., the figure at which they stood in the balance-sheet 
on December 31st last, and the average annual profits for the five years 
ended December, 1895, have been calculated at £11,500 net, while the 
profit for 1895, after deducting £3,000 for depreciation, amounted to 
£16,279. 2з. 10d. The debentures of the old Company now to be paid off 
bear a higher rate of interest than 44 per cent., and the proceeds of the 
issue will also be used in clearing off the mortgage on the factory, paying 
off temporary loans, and for the extension and the general purposes of the 
Company’s business, The trustees for the debenture-holdera are Sir David 
Evans, K.C.M.G., and Alderman J. T. Ritchie; while the Directors are 
Messrs. Henry Drake (Chairman), W. O. Callender, D. P. McEwen, Lieut.- 
Col. G. A. Elliot, Wm. Mackenzie, and F. О. Callender (Managing). The 
lists opened on Wednesday morning, and closed at 4 p.m. on the same day 
for both town and country. 

CAMBRIDGE ELECTRIC SUPPLY COMPANY (LIM|TED). — The Directors 
of this Company announce an interim dividend at the rate of 4 per cent. 
per annum for the half-year ended June 30th. The revenue returns for 
the half-year show a sale of 92,682 units, and receipts of £2,644. 17s. 9d., 
against 67,225 units and £1,964. 3s. for the corresponding period of last 
year. The figures for the quarter ended June 30th are 27,257 units and 
£865. 5з. 10d., against 21,436 unite and £685. 9s. 10d. in the corresponding 
quarter of 18965. 

CENTRAL LONDON RAILWAY COMPANY.—The half-yearly ordinary 
general meeting of this Company will be held at the Cannon-street Hotel, 
E.C., on the 11th prox., at 5 p.m. An extraordinary general meeting will 
afterwards be held for the purpose of considering resolutions relative to the 
division of the existing shares of the Company into Preferred half and 
Deferred half shares respectively, and as to the payment of interest and 
dividends thereon. | 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).—We are informed that the recent issue of 10,000 Four and а. 
Half per Cent. Preference shares, of £5 each at par, in this Company was 
subscribed for nearly four times over. Letters of allotment and regret 
have been posted. 

CITY AND SOUTH LONDON RAILWAY. COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended July 26th were £815, 
against £827 in the corresponding week of 1895, a decrease of £14. "The 
total receipts for the half-year amount to £3,488, against £3,421 for the 
corresponding period of 1895, an increase of £67. 

DUBLIN UNITED TRAMWAYS COMPANY (LIMITED).—At the recent 
half-yearly meeting of this Company the purchase of the undertaking of 
the Dublin Southern Electric Tramways Company was enthusiastically 
approved, the Chairman stating that since the purchase was mooted the 
value of the Company’s shares had increased by £120,000. The electric 
lines have hitherto been well patronised, partly owing to the service being 
efficient and rapid, and also to the extension of the penny fare system. f 

EASTERN TELEGRAPH COMPANY (LIMIT RD).— This Company notify 
that the coupons on their Five per Cent. Debentures due August lst, 
will be paid on and after that date at the banking house of Messrs. 
Glyn, Mills, Currie and Co., 67, Lombard-street, E.C. Coupons should 
be left three clear days for examination. 

EASTERN AND SOUTH AFRICAN TELEGRAPH COMPANY (LIMITED).— 
This сошрару announce the payment, by warrants on August let, of 
interest for the half-year ending lst instant, on their Four per Cent. 
Mortgage Debentures. The transfer books will be closed till August lst 
inclusive. i | 

ELEKTRICITATS-AKTIEN-GESELLSCHAFPT VORM. W. LAHMEYER & CO. 
At a recent extraordinary general meeting of the shareholders, of this 
Company it was decided to increase the capital from £85,000 to £150,000. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 26th inst. amounted to £1,501. The amount 
for the corresponding week last year was £1,197 ; increase, £104 

MILWAUKEE ELECTRIC RAILWAY AND LIGHT COMPANY.— Notice is 


given that after payment of the final instalment, due August lat, the 


fully-paid allotment letters can be exchanged for definitive bonds at the 
Company's bankers, Messrs. J. 8. Morgan and Co. 

ROLLER BEARINGS COMPANY (LIMITBD).—We are informed that letters 
of allotment for the recent issueof capital by this Company have been posted. 

STOCK EXCHANGE NOTICR.— Application has been made to the Stock 
Exchange Committee to allow. the further issue of £100,000 Five per Cent. 
Debenture Stock of the CiXy of London Electric Lighting Company 
(Limited) to be quoted in the official list, in lieu of the provisional 
certificates now quoted. . The Committee have also ordered £82,850 Five 
per Cent. First Mortgage Registered Debentures (numbera 1 to 743 and 
901 to 1,070) of Crompton and Company (Limited) to be «quoted in the 
official list. 3 

VENEZUELA TELEPHONE AND ELECTRICAL APPLIANCES COMPANY 
(LIMITED).—Coupon No. 12 of the Five per Cent. Mortgage Debentures 
of this Company, due 5186 iust., will be paid at the Consolidated Dank, 
Threadneedle:street, E.C., and at Messrs. Westendorp and Co.'s Bauk, 
Amsterdam. | i . 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED). —This 
Company's traffic receipts for the week ended July 24th, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,695.  . 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED). —The 
Directors of this Company have declared an interim dividend for the half- 
year ended June 30th at the rate of 6 per cent, per annum, payable on 


September lst next. 
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TELEGRAPHS 


Anglo-Amorican 
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Do. Preferred. Sch vb cd өйү ө шр pase P = 
Do. Deferred . 
*African Direct T. 47 Deb. (Reg. & Bearer) .. 
Amazon Telegraph ( (fally paddd 


Brazillan сараи Él озы ела AT дыннан ТУР 
е ДИК г Cent. Bonds (2nd Series, 1900). 
osa dol Cable Capital Stock 
Cuba Submarine eee — mtt „%%% „„ „„ 
Do. тент А 10 per n 
Direct Spanish (fully paldd . 
Do. Preference 10 per So ре 
Do. 44% Debentures of £50 tr e d e 
Direct United States Cable, 187777777 
Eastern .. 
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Do. 6 per Cent. Preference Казу далаа 
Do. 4 per Cent. Mort. Debenture Stock 22 05 
* Do. брег Cent. Debentures, 1899. 


Eastern Extension «шәй», E 
: 8 4 per Cent. Debenture Stock 
Eastern an 


4 c. (Austin. Gov. Sub.)Debs. 1900 .. — 
ig 8. African 5 p. Cent. Mor. Deb. ,1900 .. 
» Do. 4% Мог Debentures, 1909 (regd.) ` 
Do. 4% Mauritius Sub. Debs. (regd.) ...... 
"Globe Telegraph n 
Do 6 per Cent. Preference ............. 
Great Northern . 
5 per Cent. Debentures, 1883 ‘issue. T 
Lud T PIC DEL uo Eten 
London Platino- Brazilian — ә 
6 per Cent. Debentures . 
* Pacific European Tel.4% Guar. Debs. ' Red " 1942 . 
Reuter’s .. ere ee „„% „ „„ „„ ew ee ee 
*Submarine Cabies Trust 6 per Gent. 
West African Telegraph ..... 


* Do. брег Cent. Debentures (red. 3 
West ar ЧОНОЕ AX ARAM E «n 
Do. 8 per Cent. Debentures, 1008 sues 
West India and Panama ...... n 
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a 6 per Cent. 2nd Preference ` 4 
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5 per Cent. Debentures, 1917 (red. a wd 
Western and Brazilian...... av n 


Do. ö per Cent. Cumulative Preferred . 
Do. Deferred Ordinary ..... — 
2 ~ 16 per Cent. Debs., Series WA" 1910 .... 
* Do. 6% Mort. Debs., Series B" 1910 . as 
Western Union 7% 1st Mort. (Building) B: nds ... 
Do. 6 per Cent. Sterling Bonds (red.) 


TELEPHONES, 
Chili Telephone (fully paid) ........... 
Consolidated Telephone Const. & Manufacturing . 
Oriental Telephone and Electric (fully puo 
Чава зере e 
Po Cent. Cumulative ‘Ist Pref... 
LI 67 


Do; Cumulative 2nd Pref. (fully paid) . 
Do. 6% Non-Cumulative 3rd Pref. ...... ... 
* Do. Debenture Stock, 317 (red.) TT 


United River Plate ....... 
* Do. брег Cent. Debenture Stock (red. e 


ELECTRICITY SUPPLY COMPANIES. 
City of London Electric Lighting (fully КЕН, 

Do. 6% Cumulative Pref. (fully paid) . 

Do. 6% Debenture Stock (red.) ........ 
Electricity Supply Co. for Spain 
Charing Cross & Strand Electricity Supply Corp. 

Do. брег Cent. Debeutures, 1900 ............ 
County of London & Brush Prov. Ord. (fully p: Ma) 

Do. Pref. (fully paid) 
House-to-House Electric 
Kensington & Knightsbridge ЕІ. Light fully pald). 

Do. Ist Pref. Cumulative (fully paid) ..... 
Liverpool Electric Supply (fully paid. 
London Electric Suppl ///. ... 
„1780 0 4% Det n Supply (fully рам). T 

0 
Notting H ^ Жо 
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Bt. James and Pall МАЦ 1. ozone oar anus 

Do. 7 per Cent. Preference.. 
Westminster Electric Supply (fully pald) .. 


ELECTRIC MANUFACTURING, &o., COMPANIES. 
Brush Electrical Engineerin n 
Do. 68 per Cent. Pref. Non-Cumulative ...... 
Do. 4% per Cent. Debentures.. 
Crompton and Co., 7 per Cent. Cumulative Pref. 
Edison aud Swan United ('* A" Swan) (£3 paid) .. 
Do. 117 Mortgage Debenture Stock .. 
Electric and General Invest. Ordinary (£1 pald) .. 
Wieotric Conmructlon. у. ака ЕУ we aes vh de ss 
Do. 7 per Cent. Cumulative Pref. .......... 
Elmore's Patent Copper Depositing ..... ....... 
Fowler-Waring Cables (fully paid) .......... 
India Rubber, Gutta Percha, &c., Works 
< Dois per Cent. De utures Prey 
International Okonite Ordinary 
Do. 8 per Cent. Preference 
Manchester Edison-Swan ' A" (£1 "103, paid) . 
Telegraph Construction and Maintenance 
te CDO: “9h per Cant, БОП. ува зы аш» re mi sus 
Woodhouse and Rawson Ordinary (£3 15s. paid).. 
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Do. Preference (fully paid).................. 
W. T. Henley's Telegraph Works Ordinary........ 
Do, 7 per Cent. Preference ................ 
Do, 44% Mortgage Debenture Stock........ 


RAILWAYS AND TRAMWAYS. 
City and South London Railway Con. Ordy. 
Do. 5% Perpetual Preference 
Do. 4% Pe 


tual Debentur =. = -..- 
Liverpool Overhead Railway .......... — 
Do. 6% Preference 
Do. 42 Debenture 
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In calculating the yield on this security, allowance has been made for acerued interest but not for redemption. 


SHARE LIST. 
PREVIOUS Price RATE PER BUSINESS DONE 
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JULY92. ' July 29. | YIELDED. ENDING JULY 25. 
£ s. d. Highest | Lowest 
50 52 50 52 + Jan., Apr., July, Oct. 518 | * 50 
91) 95 964 97 6 2 7 i D 96 934 
9 9} 9 4 T * * 
100 104 100 '% 817 2 | January and July .. 101 - 
9 10 8 9 -- én ce 
15} 152 5 15} 4 811 | Mar., June, Oct., Dec. 153 153 
112 116 112 116 e ЖҮ; June and ecember - oe 
160 170 160 170 4 2 4 Jan., Apr., July, Oct. - " 
12} 134 12) 134 518 6 | February and August T еа 
20 21 20 21 4 5 3 "ber 20} = 
34 4 3} d 500 April and October .. гә m 
10 10 07% 10% " " : " " - T 
1077 110% 1077 110% ^ an өө МА 
9 10 9 int 4 8 0 | Jan., Apr., July, Oct. 10 9 
17 18 174 L 81l 2 " i 18 17 
18 19 18] 1 832 зА it 19 18 
131 134 131 134 8 0 2 | May and November 182 oo 
106 109 106 109 41311 | February & August di ae 
17} 18} 171 18} 816 9 | Jan., Apr., July, Oct. T - 
182 185 182 185 302 February * August 138 " 
100 104 100 104 : 2 : January and July .. - - 
100 104 100 104 1 T өө 
106 109 108 109 314 9 | February & August | 108 8 
111% 1147 111% 1147 3 10 10 | May and November 11 be 
11 11 11 111 8 13 7 | Jan., Apr., July, Oct. 11 ll 
17 18 17 183 8 5 9 4 18 17 
23 24 23 244 4 1 8 | Jan April , and July 24 „ 
105 108 105 108 414 4 | March September oe oo 
53 56 53 56 4 9 3 | May and November 541 1 
.. .. “+ , 1! se .. 
lil 114 ni iu 115 7 March & September = 8 
103 111 1 1'1 ~- .. - 
7 8 7 8 6 0 0 | April and October - * 
12 40 145 429 е ә 
ыс: "е 6 6 0 0 | January and July .. 1053 104 
104 197 104 107 415 8 March & September — ah 
1 2 1 2 RS January and July . om n 
93 12 99 104 715 0 | June and December — оў 
1 1 LE I — + 
ul 12 ui t: 5 0 0 | May and “November 1 14 
9 10 9 10 5 14 8 " " oe 
103" Tu 108" ute 410 6 | June and December 110 DA 
8} 9 8 9 417 7 | May and November - 9 
6} 7 2 i 5 0 0 - - 
2 2 2 e» - — - 
105 10 105 109 : is ^ February & August — si 
5 109 05 199 — “+ 
110 115 130 (15 6 3 7 | Мау ‘and November es 4" 
14 107 104 Ly 5 i4 10 | March & September - Š 
8 4 8 4 a = - ee 
З, ^ A Y^ is May and November — - 
1 2 E 5118 | Yearly „== == - 5. 
7 74 73 74 3 910 | June and December 7" 74 
7 19 17 19 332 "i " е » 
18 17 16} " - h- і " " à * 
6 74 6 0 - T е 
T d 119 io 110 3 з 9 January and July 108} 106} 
3} 4} 33 4 $18 2 | July Maui 8 dd 
101 103 101 108 411 9 January and July . a - 
4) 15 14 15 8 4 6 | February & August tel - 
16 TR 180 vl 8 8 7 | January and July .. 161 - 
133 137 133 137 318 3 Juus aud December 136 А 
81 87 Sb s} js pl : M 
8) 9} br 4 Ж d ед ч 
a 13j 133 14 4 6 9 » 13} 13ү, 
* E ! January and July .. г "i 
ғ ц 7 M E. 5 : i? 
134. 14 ul 13} 218 2 ne 1311 13^. 
119 123 119 123 3 9 4 | June and December % - 
104 An 11 А 12 à > 10} "s 
14 13 prem 18 14 prem T - ee oe 
12 13 ja 13 20 2 12,9 124 
9 10 9 10) 8 25 = ee 
i 121 i 12 2 18 4 Ка 12 ll 
1 1} 1 1} — ы P © 
1 18 1 18 5 us са а 
112 115 112 115 8 19 1C March & September 1124 
2 21 2 2 ДР January and Julv 28 Xt 
1} 21 1 21 6 13 4 | February & August * ee 
103 106 103 106 4 5 2 | January and July .. 106 = 
2 LJ — - -a = 12, 
13 1 1 1 $$ - 1 z 
24 " 2} Н 4 13 4 | September 9 28 
8 i 1 ee ~ LE] &: 
„+ * * * „+ LJ 99 
21 23 21 23 4 611 February & August 22H 
105 108 106 10% 313 5 | March & September 109 107 
d н : December and June - .. 
37 i 39 a 4 5 9 | March and July... .. 41 394 
102 105 102 105 415 8 | January and July xs = 
174 15} 17) 18h 410 1 | March & September 184 17% 
174 18} 71 183 815 8  ,, дд as * 
109 114 109 114 4 0 4 February & August = .. 
45 47 45 47 213 2 | January and July .. 474 46 
14] 151 14] 154 3 6 5 | 15} IT 
135 137 135 137 218 5 | May aud November PA “в 
131 14ү, D 13} 2 3 0 = - 
17 178 17 17 217 7 a а 
112 1144 1124 114 8 910 | January and July — es k» 


—— 


Digitized by Google 


i - ~. Om 


THE ELECTRICIAN, AUGUST 7, 1896. xix 


TELEPHONE No. 15,077. TELEGRAMS: 'INDICBS LONDON. ' 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Eieotrioal Auctioneers, Valuors, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
VESTRY OF ST. PANCRAS. 


TENDERS are invited for SUPPLYING and ERECTING about 80 ARC LAMP 
COLU MNS, similar design to those now in use in the Hampstead-road ; height from 
grouni about 19 feet. 

Further particulars can be obtained upon application at the Electricity Depart- 
ment Offices, No. 57, Pratt-street, Camden Town, N.W. 

Tenders to be sent to the undersigned, endorsed Tender for Arc Lamp Columns,” 
by 12 o'clock noon on MONDAY, 24th August, 1896. 

The Vestry do not bind themselves to accept the lowest or any Tender. 

: C. H. F. BARRETT, Vestry Clerk. 

Vestry Hall, Pancras-road, 4th August, 1896. 


ITY OF BATH. 


The ELECTRIC LIGHTING COMMITTERE of the Соероғаноп ої Bath are рге- 
to receive TENDERS for the SUPPLY and ERECTION of the following 
Т:— 
Section A.—BOILER-HOUSE PLANT—Boiler and Fittings, Feed Pump, &c. 
Section B.—ENGINE-HOUSE PLANT—Steam Alternators, Oil Filter, Fittings, 
o., Steam, Exhaust, Feed, Blow-off, and Sundry Pipes, Valves, &c. 
Section C.—MAINS. 
Section D.—CRANE. 
Section E.—ARC LAMPS and POSTS. 
Tenderers are at liberty to tender for either Section, but not for part of a Section. 
The Ground Plan of Plant, and Specification, with Terms and Conditions of 
Tenders and Contract, may be obtained at the Office of Mr. Robert Hammond, the 
Consulting eer to the Corporation, Ormond House, Great Trinity-lane, London, 
E.C., on and r Thursday, the 13th inst., on payment of £2. 2s., which sum will 
be returned on receipt of a bona fide Tender. 
Tenders, sealed and marked Tender for Electric Lighting,” must be addressed to 
me at 3, Wood-street, Bath, and be delivered on or before MONDAY, the 81st inst. 
The Committee do not bind themselves to accept the lowest or any Tender. 
F. H. MOGER, Clerk. 


8, Wood-street, Bath, August 5th, 1898. 
OUNTY BOROUGH OF OLDHAM. 


The ELECTRIC LIGHT COMMITTRE invite TENDERS for supplying them with 
an ELECTRICALLY DRIVEN FEED PUMP, capable of delivering 2,000 gallons of 
water hour against 1251b. steam pressure. 

Specification and Form of Tender may be obtained on application to Mr. Arthur 
Andrew, Gas and Water Offices, Oldham, to whom Tenders are to be sent on or 


before TUESDAY, August 18th, 1896. 
A. NICHOLSON, Town Clerk. 
Oldham, 4th August, 1890. 


ELECTRIC CABLES. 


HE DUNDEE GAS COMMISSIONERS invite TENDERS 


for the Supply of INDIA RUBBER COVERED CABLES for Electric Lighting in 
the Overgate, Wellgate, and Whitehall Street Districta of the E 
ulars as to Quantities, &c., can behad from the Rlectrical Engineer, Dudhope 
Crescent-road, Dundee. 

Persons willing to undertake the бру геш, to send in Tenders to the Clerk 
of the Commissioners, City Chambers, dee, on or before the 19th AUGUST, 1896. 


THOS. THORNTON, Clerk. 


City Chambers, Dundee, 5th August, 1896. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 


the requirements of each locality. 
Address communications to Е. GARCKE, Managing Director 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


224,Penywern Road, EARIS COURT, . 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 
Senlor Instructor: C. CAPITO, M. I. E. E., M. I. M. E. 


. AADWAAAA RA RNA TS 


KXTENSIVE;LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MAOHINE TOOLS, 
PATTERN SHOP, &c. 


2 Gold Medals. 


x STANLEY [ а det 


— Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. — | 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." 5 Telephone, 65188 


CITY AND GUILDS OF LONDON INSTITUTE. 


SESSION 1896-97. 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute's Colleges commence in October, and cover a period of two to 
three years. The MATRICULATION EXAMINATION of the Central Technical 
College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition-road, 8.W.), a College for Higher Technical Instruction for Students not 
under 16 years of age preparing to become Civil, Mechanical or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. 

THE MATRICULATION EXAMINATION will be held on September 21st to 24th, 
and the new Session will commence on October 1st. 

Professors :—O. Henrici, LL.D., F.R.S. (Mathematics); W. C. Unwin, F.R.8. 
M. I. C. E. (Civil and Mechanical Hngineering) ; W Е. Ayrton, F.R.S. (Physics and 
Electrical Engineering) ; H. E. Armstrong, L., F B.S. (Chemistry). 


OITY AND GUILDS TECHNICAL OOLLEGE, FINSBURY 
(Leonard-street, City-road, EC The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for Students not under 14 years of age, preparing to 
enter Mechanical or Electrical 110 and Chemical Industries 

THE ENTRANCE EXAMINATION be held on September 22nd, and the new 
Session will commence on October 6th. 

Professors :—8. P. Thompeon, D.Sc., F.R.S. (Electrical Engineering); R. Meldola, 
F. R. S. (Chemistry). 


JOHN WATNEY, Hon. ecretary 
City and Guilds of London Institute 
Gresham College, Basinghall-street, E.C. 


Us IVERSITY COLLEGE, BRISTOL. — CHEMICAL 
DEPARTMENT. 


Professor-3YDNEY YOUNG. D.Sc., F.R.8. 
Lecturer —FRANCIS E. FRANCIS, B.Sc., Ph.D. 
Junior Demonstrator K. HALFORD STRANGE, B. Sc. 


The SESSION 1896-97 bea on OCTOBER 6th. Lectures on Inorganic, Organic 
and Advanced Chemistry will be delivered during the Session. The Laboratories. 
are fitted with the most recent improvements for the study of Practical Chemistry 
in all its branches. In the Evening the Laboratory is opened and Lectures on 
Inorganic Chemistry, at reduced fees, are delivered. Several Scholarships are 
tenable at the College. CALENDAR, containing full information, price Is. (by 
post 18. 8d). For prospectus and further particulars apply to JAMES RAFTER, 
ecretary. 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
DEPARTMENT OF ENGINEERING AND NAVAL ARCHITECTURE. 


The Coll offers complete COURSES of INSTRUCTION in MECHANICAL, 
MARINE, ELECTRICAL and CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
MINING and METALLURGY. 

The Laboratories contain Quadruple Expansion Experimental Engines, 100-Ton 
Testing Machine, Compound Horizontal Engines, Dynamos, &c. 

The one and Titles of the University of Durham are open to Students. 

The NEXT SESSION begins 23th SEPTEMBER, 1896. 

The Calendar (1s.) and Prospectuses on application to the SECRETARY. 


APPOINTMENTS VACANT. 


CITY AND COUNTY OF BRISTOL. 


The Electrical Committee are ро to receive applications for the APPOINT. 
MENT of a CHARGE ENGINEER, ut а salary of £2 per week. 
Applications with testimonials (copies only) stating age and experience, must be 
delivered on or before Tuesday, August 11th, and addressed to 
H. FARADAY PROCTOR, 
City Electrical Engineer, Temple Buck, Bristol. ' 


LECTRIC TRAMWAYS,—The Corporation of Le 
require the services of a competent persop as CLERK OF WORKS for Con- 
struction of Electric Overhead Tramway from Roundhay to Kirkstall (seven miles 
of double track, to be completed in six months). cations, stating applicants 


experience and salary required, to be sent, addresse e Town Clerk, Leeds, and 
marked outside, ‘‘ Tramway Clerk of Works," not later than End August. ' 
July, 1896. JNO. HARRISON, Town Clerk. 


(ITY AND GUILDS OF LONDON INSTITUTE. 
In consequence of Mr. Rhodes’ аррошилер at Salford there is а VACANCY at 
the City and Guilds Central Technicab College for an ASSISTANT, with a good 
knowledge of mathematical and experimental physics. Salary commencing at 
£150 per annum. Apply in the firat instance Ry etter to Professor Ayrton, Central 
Technical College, ibition-road; London, S. W. . | 

JOHN WATNEY, Honorary Secretary. 


ТЕЕ DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 


UPON-TYNE. 

The COUNCIL invite applications for the post o ASSISTANT LECTURER and 
DEMONSTRATOR in PHYSICS. The stipend attached to the appointment is £120 
per annum. ; 

Duties will commence on October 1st next. 

Applications and testimoníals must be sent on or before August 29th to the under- 
signed, from whom further particulars may be obtained. 

H. F. STOCEDALE, Becretary. 


* 


C 
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- SITUATIONS VACANT AND WANTED. | 


RAVELLER, to sell Electrical Fittings in Provinces, on 


salary and commission. Must have good cannection and references. — Apply, 
UNIVERSAL ELECTRICAL FITTINGS Co., Ltd, Suffolk-road, Sheffield. | 


— — — . — — 


WANTED, a competent MAN used to testing and adjust- 


ing arc lamps.—Write, stating age, wage expected, and experience, to 2246, 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


Diecurician VECO, 98318 DUFy-OOUS V, осун See 

WAN TED, a young man as ELECTRICIAN, to take 
charge of lighting plant for workshops, &c.—Apply, stating experience, age, 

and wages required, to 7896, Electrician Office, Salisbury-court, Fleet-street, E.C. 


ELECTRICITY. 
REPRESENTATIVE WANTED by the undersigned firm ; 


must be able to manage a new separate business in the electrical trades. 
They are suitable for an exhibition of 


Premises are large and in good position. 

electro-technical articles. 
Address : * 
NELSON & NORDSTROM, 


Stenosgade No. 1, COPENHAGEN V. 


WANTED, and FOR SALE. 
PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platinum sol 


== 
A CCUMULATOR CHARGING.—C. H. CATHCART 
and CO., having plant specially adapted for this purpose, Charge Cells of all 

sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- | 
square, Fleet-street, Е.С. (Telephone No. 65,266.) 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 
i 1 SHAN RICHARDSON and CO., Engineers Bureau. 342, Strand, 
ndon Ў | 
мыш, —ꝛ-—— эӊ — — — — . — 


ARTNERSHIPS.— ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or eer to SELL, can be introduced to | 
n 

| 

| 


Clients with Capital; and GENTLEMEN Seeking Investments can obtain personally 
(or through their solicitors) particulars of bona-fide OPENIN GS. Strictest confidence 
observed. — Address, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY | 


LIMITED, 


GUARANTEES FIDELITY. 
Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &c. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURAN CE. 


Head Office: 49, CHANCERY LANE, LONDON, W.C. | 
| 


FREDERICK SMITH « CO., 


CALEDONIA WORKS, HALIFAX. 


н. C. COPPER WIRE (100?) 
HARD-DRAWN COPPER LINE WIRE. Е 
STRAND. STRIP. TAPE. SPECIAL QUALITY TINNED WIRE. 


ALL KINDS OF IRON AND STEEL WIRE AND STRAND: 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 


"LIVER" DYNAMOS. 
LIVER” 


MOTORS. 
“LIVER” ARC LAMPS. 
“LIVER ” 


THE 


J, H. RIGG, 


VOLT AND AMMETERS. 


Eng 
INVENTORS’ MODELLER & SCIENTIFIC APPARATUS MANUFACTURER, 
43, SKINNER LANE (Works: Cross Stamford Street and 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLAGKM AN VENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, E. O., & Branches. 


== COVERS AND CASINGS, 


Z BLOCKS, BOARDS FOR SWITCHES 
in Stock and Made to Any Design. 

4 ACCUMULATOR CASES 
And BATTERY BOXES 


MADE TO ORDER. 


AE 
p// 


г 
d 
ә! 


A 


TRADE MARK 


222 22 2222222 


J. F. & 
TIMBER MERCHANTS AND MOULDING MANUFACTURERS. 


OFFICES (55, WILSON STREET, FINSBURY, F.C. Ба 
and 42 ORANGE ST., Gravel Lane, SOUTHWARK, S. E. ALONDON. 
MILLS \ PALMER'S RD., Green St., BETHNAL GREEN, N.E. J 


C. WV. TREACHER & CO. 
165, Queen Victoria Street, London, E.C. 


Manufacturing Electricians. 
ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRADE. 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free. 


E. 
E. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


‘Sensitive. 
Portable. 
Dead Beat. 


— mu—— M ЕЕ: 


UNAFFECTED BY VIBRATION. 


£6 10 0. £5 О 0. £4 0 0. 
J. PITKIN, >, rea Lion St. CLERKENWELL, E.C. 


A. DE PUYDT 
~ M. РОМОМ, 


MAKERS AND PATENTEES. 


ineer and Electrician, 


Telephone Street) LEEDS. 
Telegraphic and Cable Address: MOTOR, LEEDS. , 
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EVERSHED 
| VOLT Liste Мот 
~ AMPERE 


BRASS CASES. 
6in. DIALS. 


FROM AN UNTOUCHED PHOTOGRAPH. 


Prices from £4 : 19 0. 


EVERSHED & VIGNOLES, Ltd., 
Woodfield Works, Harrow Road, W. 


c2 


— M M MÀ ——— — HÀ 
—ͤ — 4 


iii E ELECTRICIAN, AUGUST 7, 1896. 


| WILLANS “але. ENGINES ; 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 
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(А consumption of less than 13lb. per I.H.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 I. H.P. a consumption of less than 144lb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 130,000 Н.Р. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., 2 E N- 


See 


| УУС E Eo. z UL Important Snnouncement 


on page æævii. 


DAVEY, PAXMAN & CO., Colchester 


Engineers and Woilermäkers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of all Sizes ир to 1,500 h.p. The “ECONOMIC” Boller is one of the best 
| = - steam generators before the public not‘only 


| for Efficiency but for Economy and Dura. 
bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
SUCCESS. 

| Cornish, Lancashire, “ Essex," Vertical, Looo- 
| motive, “Eoonomic,’’ Safety, Water-Tube, 

Marine, and other Boilers. 


| D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
| BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


MAKERS OF 


Portable and Semi-Portable Engines. 
Semi-Fixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines, 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi.Pixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


Telegraph Address: ' PAXMAN,COLCHESTER." Paxman's Patent Economic” Steam Boiler. BOILERS MADE UP TO 200lb. WORKING PRESSURE, 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E.C. 


+ 


Supplement to ‘‘THE ELECTRICIAN.” 


—— 


Tue EcaotRICIAN*: Saas From the Painting by HUBERT HERKOMER, R.A. SaLienuRnYv Count, Р.т STREET, LONDON. 


SiR JOHN PENDER, G.C.M.G. 


THE ELECTRICIAN: 
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NOTES. 


аы: 

Wx аге pleased to be able this week to present our readers 
with an excellent portrait of the late Sir Joun Penner, the 
announcement of whose death and a biographical account of 
‘whose career appeared in these pages on the 10th of last month. 
This picture, which is a faithful reproduction of the well-known 
oil painting by Невкомев, presented to Lady Penner, will be 
welcome wherever submarine telegraphy is known. In his 
lifetime an enthusiastic promoter of a great practical appli- 
cation of electrical science, Sir Јонм has earned for himself а 
title to be kept in honourable remembrance; and this more 
particularly by readers of The Electrician. 


„TE Electrical Development and Finance Corporation 
(Limited)," with a small but distinguished Board, is inviting 
the public to subscribe for one-half of its nominal capital of 
£500,000. The primary object of this concern is **the pro- 
motion and development of undertakings for utilising electrical 
power in all its industrial applications at home or abroad, a 
* considerable revenue’’ being anticipated more particularly 
from the promotion and development of electric traction. The 
Corporation intends commencing operations the moment it 
gets its money, and has under consideration: (1) The exploi- 
tation of a new and improved system of electric traction ; 
(2) the electric lighting of an important and rapidly-growing 
district; (8) an interest in a new and thoroughly practical 
self-starting alternating-current motor; (4) the construction 
of a system of electric generating stations and the trans- 
mission of power in & mining district of South Africa— 
mysteriously worded announcements, which recall the floating 
of an historic company which was formed to carry on an 
undertaking of great importance, but no one to know what it 
is." The electrical industry as a whole, and electric traction 
in particular, cannot certainly complain of lack of financial 
support with so many concerns now in existence, the sole and 
singular raison d'étre of which is to supply the requisite cash ; 
indeed, if we are to believe what we hear, money is so plentiful 
just now that it is a little difficult to realise the necessity 
for yet another special electro-financial company. 


ELECTRIC traction of the heavier sort has received once more 
its customary six-monthly encouragement from the Liverpool 
Overhead Railway, the accounts of which for the half-year 
ended June 80, 1896, have just been published. Alike from 


an engineering and a business point of view, everything con- 
nected with this concern, from its inception to the present 
time, has been uniformly successful. During the first half of 
this year some 818,010 train miles were run over the six 
miles of line now working, and 8,789,575 passengers have been 
carried. The revenue accruing from passengers, together 
with the carriage of parcels, &c., has amounted to 28:94. per 
train mile; while the total expenditure out of revenue has 
not exceeded 15:1d. per train mile, or approximately 68:2 
per cent. Out of this last-named sum, the total generating 
expenses at the power station have absorbed 8:894. per 
train mile, of which only about one-halfpenny per train mile 
has been paid for fuel. The rolling stock, consisting of 88 
coaches of 56-passenger capacity, or 19 trains of 112-pas- 
senger capacity, has not been increased; but work has been 
pushed forward on the extension of the line, and the additional 
mile or so which is now being constructed will, it is expected, 
be completed by next autumn. . Well-earned and well-deserved 
is the £11,166. 7s. 5d. available for the 5 per cent. dividend 
on the Preference shares, and the 2j per cent. dividend on 
the Ordinary shares. 


THERE seems to be something beneath the surface, some 
reason partly or completely concealed, in the dead set which 
the Electric Light Committee of the Belfast Corporation has 
made against the use of gas engines in the electric supply 
station. As Councillor Woops put it, apparently there 
was something that members of the Corporation, and 
especially those who were not members of the Electric Light 
Committee, knew nothing about." Although vaguely admit- 
ting that the present gas-engine station is working “ fairly 
satisfactorily," and that there has been a “small profit," 
the Committee seem unanimously disposed to wash their 
hands of all responsibility for the station, and to throw the 
“blame” upon the Gas Committee, who called it into being. 
The only definite and explicit statements that seem to afford 
any clue to the unhappy ending to this gas-engine-station 
experiment are the remarks of Councillor AxpREws, who 
observed that ‘‘ they were at present paying about three times 
as much for fuel as they would with a steam-driven station, 
and that the new gas engines would be more efficient than the 
original engines, which were of a different type." These last- 
named, it seems, “ never gave satisfaction "—at any rate, not 
to Councillor ANDREWS. 


— ad 


Examination of the accounts for the past year will show 
that at Belfast gas-fuel has cost 1:454. per unit sold. Аз we 
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have previously remarked, there are many electric supply 
concerns driven by steam, which, though larger than the 
Belfast gas-engine station, make a poorer showing in the 
matter of expenditure for fuel. Indeed, we very much doubt 
whether a station of the size of the one under discussion 
would be likely, in the first year of its existence, to make a 
very much better showing than Belfast has done; and we 
regard it as extremely improbable that its fuel bill would be 
only one-third that of Belfast. We do not deny, however, 
that the achievement is possible. In the matter of wages, 
also, Belfast stands high, but not so high proportionately as 
many steam-driven stations of greater size. Mr. МсСожем, 
the electrical engineer at Belfast, asserts that & gas-driven 
plant requires more attention than a steam plant of equal 
capacity. It is scarcely probable, however, that in these 
reasons we have the whole ground of the Committee’s objec- 
tion to gas plant. A glimpse of another reason is afforded by 
a remark which Mr. Greens made at the meeting of the 
Institution of Mechanical Engineers, where the Belfast station 
was described. He said that electric lighting was introduced 
into Belfast to relieve the gas works.” If this means that to 
greatly extend the gas-engine electric supply station would 
involve the gas works in corresponding extensions, the re- 
luctance of the Belfast Corporation to adopt this course is at 
once explained. 


—— 


OrrioiAL reports are not, as a general rule, interesting 
reading —at апу rate, not until those who penned them and 
those for whom they were penned have become as a tale 
that is told," and a poet-historian has arisen capable of 
weaving a fascinating story out of any unpromising material 
he may alight upon in the Record Office. Ever and anon, 
however, a vigorous personality breaks through the swathes 
of red tape and tradition, and we have the new diplomacy ” 
or an official document which has some interest for contem- 
porary readers. 


— 


Wx have before us a collection of reports upon some 
important proposals for a network of electric tramways in 
the southern suburbs of Cape Town. It is refreshing, after 
the pans of undiluted praise that are ever being sung in 
honour of electric traction, to find that the Cape Government 
have in their adviser one who will not be deterred from giving 
sound advice by the fact that it will not be exactly palatable 
to influential individuals. And, apart from the particular 
interests of Cape Town, it is altogether to the general interest 
of the electrical industry that a high standard should be 
insisted upon in electric traction; indeed, the higher the 
standard, within reason, the better for home manufacturers. 
At the same time the reports of the Electrical Adviser to the 
Cape Government will, no doubt, leave upon the minds of 
many concerned in the development of electric traction a 
somewhat mixed impression— 


“Perhaps it was right to dissemble your love, 
But—why did you kick me down stairs ?" 


Advocates of the conduit system will not be pleased to learn 
that the conduit is expensive and the slot a nuisance, and 
will scarcely be mollified by the counter-irritant administered 
in the shape of an impartial summary of advantages, nor 
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will they be consoled by the discovery that the trolley- system 
However, since at any 
rate one system the trolley: system with bracket arms —is 
supported, one section of the electric traction trade will have 
cause for thankfulness; and so will the inhabitants of the 
southern suburbs of Cape Town, whose frontages ” have been 
saved from desecration. 


WHENEVER electric traction is under consideration by Town 
Councils or other local authorities the usual practice is to. 
appoint a committee to visit the best existing electric lines in 
this country and on the Continent, and report on them. 
Now, by way of contrast, it would be a good thing to show 
these deputations how the work ought not to be done. A 
striking instance of this would be afforded by the electric 
Vevey-Montreux-Chillon tramway. The overhead construc- 
tion of this ancient line is simply amazing. The two con- 
ductors consist of iron tubes about one inch in diameter, 
having an underrunning slot in which the collectors slide. 
These tubes are suspended from a bearer wire, and this again 
is carried by brackets fastened to houses or wooden posts. 
All the feeders are carried overhead, too ; and in places where 
the line is double the mass of wires and iron work looks most 
formidable to the passer by. But all this is as nothing com- 
pared with a ride over the line on a top seat. The line is. 
about six miles long, with single track, which is now on one 
side and then on the other side of the road. The connect- 
ing cables between the sliding contacts and the car hang 
down anyhow, and when the overhead conductors run from 
one side of the road to the other, or when the line runs round 
& sharp curve, an outside passenger is in danger of being 
strangled. It would be well for peripatetic committees to 
see for themselves what an electric line may become without 


proper control. 
— —— Áo а 

University College, Bristol —Тһе 1896-7 session begins on. 
October 6th.  Particulars of the chemistry lectures are given 
in our advertisement columns. 

New Periodical—4A new periodical, specially devoted to 
acetylene its manufacture and use, has appeared in Italy under 
the name of ''L'Acetylene e le sue Applicazioni," and ів 
published at Milan. 

Durham College of Science.—The 1896-7 session commences 
on September 28th. Some particulars of the courses of in- 
struction in mechauical, electrical, and civil engineering, &o., 
appear in our advertisement columns. 

Jubilee Number.— Under July 25th, the Scientific American. 
published a special number in honour of the fiftieth anniversary 
of its birth. The number is well got up, and contains an. 
historical review of the progress of science and mechanical 
industry during the past 50 years. 

Horseless Carriage Exhibition.—The Crystal Palace Inter- 
national Exhibition of Horse and Horseless Carriages closed 
last Friday. The jurors appointed in connection with the 
exhibits are Sir David Salomons, Prof. D. E. Hughes, and Messrs. 
W. Worby Beaumont, W. Hancock, H. Mackenzie, A. R. Sennett, 
and M. Marillier. 

Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19, 1895 ... -— 
Monte Alegre—Santarem.......... May 5, 1896 — 
Nagasaki— Gutzla fl.. July 22, 1896 Aug. 2, 1896. 
Gibraltar Tang ier . July 28, 1896 — 
Para-—Maranh ao Aug. 6, 1896 — 


Engineering at Cambridge. Mr. Stanley Dunkerley, M.Sc. 
(Vict.), has been appointed to the Demonstratorship of 


THE ELECTRICIAN, AUGUST 7, 1896, 


469 


Mechanism and Applied Mechanics under Prof. Ewing at 
Cambridge, which became vacant by the election of Mr. W. E. 
Dalby to the chair of Mechanical Engineering at the Technical 
College, Finsbury, in succession to Prof. Perry. Mr. Dunkerley 
is & distinguished graduate of Owens College, and has, for the 
last three years, been Demonstrator and Lecturer in Engineer- 
ing at University College, Liverpool. He is author of a Paper 
published in the Philosophical Transactions on the “ Whirling 
and Vibration of Shafts.” 


The Island of Trinidad.—According to a Times telegram, 
dated Lisbon, August 5th, a note has been communicated to the 
Press from the Portuguese Foreign Office to the effect that the 
good services of Portugal, which were offered for a friendly solu- 
tion of the question of the ownership of the Island of Trinidad, 
having been accepted by England and Brazil; and Portugal, 
after due examination of the affair, having placed before the 
British Government her reasons for the conviction that the 
island belonged to Brazil, the British Government has 
acknowledged the rights of Brazil to Trinidad. Reuter's 
Agency states tbat it learns on trustworthy authority that the 
announcement of the recognition by the British Government 
of the sovereignty of Brazil over the Islet of Trinidad is 
premature, although a solution in favour of the sovereignty of 
Brazil over the islet is not impossible. 


Railway Motors under Water.—The amount of water that 
modern electric railway apparatus will stand is remarkable. 
Early last spring, says the Street Railway Review of Chicago, 
the streets of Danbury, Conn., were flooded by a freshet. In 
order to bring the employées living on the east side to the 
sheds so that cars could be started in the morning it was 
necessary to run a motor car across the causeway. ‘This car, 
which was equipped with two motors, ran through water 
twenty-two inches deep, and the wave motion caused by the 
rapid motion of the car made the water come up and wash 
across the front platform, so that during half of each trip the 
resistance was practically submerged. After getting the 
employées over, the car continued in regular operation for two 
hours. After each trip the water was drained out of the motors 
at the bottom plugs, but there was very little. 


Mason College: Professorhip of Engineering.— At the last 


meeting of the Council of Mason College it was unanimously 
resolved to approve of a recommendation of the Engineering 
Board of Studies, and to appoint Mr. Frederic W. Burstall, 
M.A. Cantab., Whitworth Scholar, Assoc. M.Inst.C.E., to the 
vacant professorship of civil and mechanical engineering. Mr. 
Burstall entered upon an apprenticeship to Messrs. J. Stewart 
and Son, engineers and boiler-makers, Blackwall, in 1881, and 
went through the pattern, machine and fitting shops till 1885, 
when he gained a Whitworth Scholarship, and proceeded to 
University College, London, where he was awarde the Roths- 
child Scholarship in Mathematics. In 1886 Mr. Burstall 
entered St. John’s College, Cambridge, and. was elected a 
foundation scholar in 1888, graduating as Sixteenth Wrangler 
in 1889, in the following year being placed in the first division 
in the second class in Part II. of the Mathematical Tripos. 
On leaving Cambridge Mr. Burstall entered the office of Prof. 
Kenn: ду, F.R.S.; and in October, 1891, he was appointed 
demonstrator of mechanical engineering at King's College, 
London, which position he is now giving up in order to take 
charge of the Department of Civil and Mechanical Engineering 
in Mason College. "There were thirteen candidates for the 
vacancy. 


Sir John Penders Will.— The gross value of the personal 
estate of the late Sir John Pender has been entered at 
£348,179. 4s. 3d., but the net or actual value is not stated, 
and the value is also not stated of the real estate, if any. 
The executors of the will are Mr. John Denison Pender, 
Admiral Lord John Hay, and Mr. Richard Enfield, to each of 
whom the testator bequeathed for the executorship £100 ; to his 
said son, John Denison Pender, £50,000; to his grandson, 
Henry Denison Pender, £2,000; to his four sisters, Mrs. 
Renwick, Mrs. Reid, Mrs. Wake, and Mrs. Duncanson, £100 
each; to Mrs. Renwick a life annuity of £120; to the chil- 
dren of the testators daughter Dame Marion Des Vœux, 


£1,000; to Lord John Hay, £2,000; to Eleanor White, 
formerly governess to the testator’s daughters, a life annuity 
of £100; to his coachman’s wife a life annuity of £52; 
bequests to other servants; and to trustees a sum of £150, 
to apply from the income thereof £5 a year in continu- 
ance of a prize at Wellington College given by the late Lady 
Pender. Sir John Pender confirms the settlements made on 
his marriage, and having appointed to his daughter Lady Des 
Voeux on her marriage £10,000, he appoints the real estate 
of the settled trust to his son John Denison Pender, and 
the personal estate of the settled trust as to fifty-four 
158ths thereof to his said son, as to fifty-four 158ths to 
Lady Des Vœux, and as to fifty 158ths to his daughter 
Miss Ann Denison Pender. Sir John Pender bequeathed 
his gold and silver presentation plate to his son Mr. James 
Pender, M.P., for life, and after his death to his eldest 
son, with remainder to Mr. John Denison Pender, to the 
last-named of whom he bequeathed the Holme and Denison 
plate and his diamond stars and tiara, which are to be 
in trust for Mr. J. D. Pender's eldest son. The testator 
bequeathed his portrait by Herkomer to his son John, 
and he bequeathed the portraits of his two daughters 
by Millais, upon which he placed great value, to Miss 
Pender for life, and after her death to Lady Des Vœux. 
Sir John Pender’s residuary estate is to be taken as 
divided into 405 shares, of which 227 are to be in 
trust for his son James, 123 for his son John, 50 for his 
daughter Lady Des Vooux, and five for Miss Pender, but in 
the event of the death of either of his sons without issue the 
share of such son is to be in trust for the surviving son and 
Lady Des Vceux, but so that the share of the surviving son 
shall be four times as much as that of Lady Des Vooux. 
Mr. John Denison Pender is to bring into hotchpot against 
his share of the residuary estate the sum of £50,000 bequeathed 
to him, and Mr. James Pender is to execute a bond securing a 
sum of £14,000, which is to be held in trust as to 123-178th 
parts for Mr. J. D. Pender, as to 50-178th parts for Lady Des 
Voeux, and to 5-178th parts for Miss Pender. Sir John Pender's 
estate is left in trust for sale and realisation, but with certain 
powers of postponement, and the trustees have liberty of invest- 
ment on-the security of landed estate in England, Scotland, 
and Wales. Lady Des Vœux has power to appoint from the 
income of her fortune £1,000 a year to her husband during 
the remainder of his life if he survives her. 


Contemporary Electrical Science.— The Aurora Borealis 
was the subject of much discussion at the Liibeck conference 
of German: physicists and physicians. Herr Ebert described 
some experiments, summarised in Wiedemann’s Beiblätter, 
which attained a considerable measure of success towards 
imitating the celestial phenomena in question. Spheres, plates, 
and cylinders of brass and of ігор, were exposed in a vacuum to 
electromagnetic waves. Halos and auroras were observed to 
encircle them, and these were powerfully influenced by mag- 
netic forces. Up toa certain point their luminosity increased 
with the strength of the magnetic field, but where the lines of 
force impinged vertically on the surface the aurora was thrust 
aside. All this points to the explanation that the sun sends 
out electromagnetic waves which produce the aurora at the 
more intense points of the earth’s magnetic field. Another 
speaker, Herr Paulsen, of Copenhagen, inclined rather to the 
view that the aurora, especially the steady glowing kind, is 
due to a fluorescence of the air under the influence of cathode 
rays emitted by the sun, the distribution of the fluorescence 
being governed by the earth’s magnetic field. Since these 
rays facilitate the production of ozone, and the latter is a strong 
cloud-former, we have also an explanation of tbe cloud forma- 
tions which almost invariatly attend the displays. In the 
Physical Review we have another lady student of the electric 
arc. Miss CaroLINE BaLpwWIN studied the spectrum of the arc 
photographically, and found that the banded carbon spectrum 
is chiefly formed at the negative carbon, and its brilliance is 
increased by zinc, cadmium, or copper cores. The carbon 
bands are only few at the positive carbon ; and cores of the light 
positive metals, potassium, sodium, lithium, and others, so 
effectually screen them that it is not surprising they escaped 
Prof. Snow’s bolometer altogether. 
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DISPERSION. 
BY OLIVER HEAVISIDE. 


A short time since Prof. J. J. Thomson in his Rede 
Lecture and then (The Electrician, July 17th) Prof. Lodge 
directed attention to Helmholtz's (1893) electromagnetic 
theory of dispersion. This was followed next week by Dr. 
Howard’s translation of that paper. The celerity was 
wonderful. I wish the paper itself could be as quickly under- 
stood as translated. 

The subject is exceedingly important and exceedingly 
difficult. In one respect only is it easy. It is perfectly easy 
to make a mathematical theory of dispersion, or 20 theories 
in an hour, if desired. But it is not easy to make a mathe- 
matical theory which shall agree with the facts, which are 
rather complicated, and vary from.one body to another. And 
as for a physical theory, the case is worse still. Our know- 
ledge about atoms and molecules is quite nebulous, and an 
hypothesis concerning the mutual action of ether and matter, 
or of electromagnetic and material vibrations, must be highly 
uncertain, even if we have a fairly good mathematical theory. 
The subject demands and deserves study from several points 
of view. At present I only desire to direct attention to some 
obscurities and inconsistencies I find in Helmholtz's theory. 
The objections are made entirely in an enquiring spirit. 

Let D be the displacement in Maxwell’s theory, extended 
to formally include convection currents, p the density of 
electrification, u the velocity of p. Then pu is the convection 
current, and D+ pu the true current, the curl of the magnetic 
force, in a dielectric. Let the time integral of pu bed. Then 
the first circuital law is 

curl H=D+pu=D+d, (1) 
- curl Е = pH, (2) 


if D- «E. If now d can be defined in terms of D, we shall 
have the essentials of a complete system. | 

Now D is the (f, у, h) of Helmholtz's paper (translation), 
and d is the same in a thicker type. But 1 desire to use my 
usual vector notation (and rational units of course), and the 
reader will find that it produces a great simplification. E is 
(Р, Q, R) the electric force, and it is given that D= xE and 
d = 0E, and that к and 0 are constants. [Equation (2) and 
the one preceding (4)] Here is the first inconsistency. 
If, 0 is constant, we cannot have a theory of dispersion. A 
homogeneous dielectric of the common kind is the result. 
Ө must be a differential operator of some sort. And it is so, 
later on in the paper, although the supposed constant 6 is 
retained, which makes a secon: inconsistency. 

‘The density of the electric energy, say U, [equation (4)] is 


made to be . 
7 2 2 

x U; = 3D? + id — Dd, 

| к 6 K 
and if D and d are parallel, this reduces to 

| О, = (к – 0)E?. (4) 

I cannot clearly understand this, either when 0 is regarded 
as. а constant, or in the form (3). | 

The density of the magnetic energy is as usual (equation 
(5)]; say, if B- uH, where B is the induction, then T = IH 
in my notation. 

Dut Helmholtz introduces another sort of energy, called 
the electromagnetic, which is wholly incomprehensible to me. 
It is defined in terms of the vector potential A, and the true 
electric current in the old-fashioned way [equation (8)], say 
іп my notation, > AO, if С is the true current. But by a well- 
known transformation, this is the same as 7 HB, since © is 
the curl of H, and B the curl of A, as may be seen in the 
paper itself. [Equations (6), (7), (8), and the one between 
(12) and (13).] So the “electromagnetic energy density is 
twice the magnetic energy density. What can it be? 

There is also the kinetic energy of disturbed ions, which 
is represented by the product 4 mass of ion x square of con- 
vection current. Obviously this makes the kinetic energy x p°. 
That is a small matter. There is also the friction assumed 
to act on disturbed ions. 


and the second is 


(3) 


Finally, there is the Principle of Least Action. Now, 
Least Action has no more to do with the matter than the 
man in the moon, so far as I can вее. It is quite unnecessary, 
to begin with. Next, it obscures and complicates the matter, 
so much so as sometimes to lead to serious error. I make 
this remark advisedly, remembering previous applications of 
the Principle of Least Action to electromagnetics, which is 
much clearer without it. 

Lastly, we come to the circuital equations [equations (18), 
(14)]. One is equivalent to ‚ 

curl H=D+d, (5) 
in the sense before explained. The other is equivalent to 


(6) 


I understand (5). I cannot understand (6). Compare with 
(2) above. I do not see how -d gets in. The Principle of 
Least Action may do it, or else the reckoning of the electric 
energy as in (4) above, or the astonishing electromagnetic 
energy ; but as no details are given, and there are the incon- 
sistencies alluded to, the matter is hopeless at present. 

Note that if the 0 in d= GE is really constant, then (5), (6) 
with d eliminated make a simple homogeneous dielectric, with 
no dispersion. But as a matter of fact, the relation between 
D and d is [equations (17) 

D = (a? +Ар 4- mp?)d, (7) 
(where I change & to л on account of another Ё), so that 0 is 
an inverse operator, as is required in practical theories of 
dispersion. 

Now (7) can be understood broadly without going through 
the previous obscurities. It says that the ordinary mechanical 
force Ep on p produces motion of p, and that there is opposing 
elastic resistance, and frictional resistance, and inertial resis- 
tance. This is a reasonable elementary hypothesis, though 
when applied to atomic charges some process of averaging 
must be gone through. Besides that, the real force on p is 
not Ep, but Eo+ VOB. Pass this correction by. 

If we take out the d from equation (6), reducing it to (2), 
then since (5) is the same as (1), I should be inclined to assert 
that the auxiliary hypothesis (7), without necessarily entering 
into details regarding the nature of the frictional force, &c., 
would give an intelligible dispersion theory. For (7) is simply 
an ordinary equation of motion " introduced as an auxiliary 
to the circuital laws. 

But I could not say the same if d is to be retained in 
equation (6), because of its unintelligibility. It might work, 
or it might not. Further examination, given below, raises 
doubts as to its physical possibility. 

To construct electromagnetic theories of dispersion rapidly, 
proceed thus. Write the two circuital laws in this way: 

(8) 


curl H = YE, — curl E= ZH 


where Y and Z are operators, functions of p, the time-diffe- 
rentiator. In a common homogeneous dielectric, after 
Maxwell, Y=(k+«p), Z=pp. As is well known, this fails 
to account for the facts of dispersion, being only suitable for 
slow working. But Y and Z may be any operators we choose, 
provided they represent possible electrical arrangements of 
coils and condensers (elementary). They may be direct or 
inverse, rational or irrational. In any case, when we treat 
simply periodic states, we reduce the circuital laws to the 


form 
curl H = (K Sp)B, -curl E= (RT Lp)H, (9) 


by the assumption p*— – n?, where n/2z is the frequency. If 
the four constants were independent of the frequency, the case 
would be that of a homogeneous dielectric of constant induc- 
tivity, permittivity, electric conductivity, and magnetic conduc- 
tivity, whose theory I have described in Chap. IV., Vol. I, 
„Electromagnetic Theory." But in general they are functions 
of u'. And note that even though there be no magnetic con- 
ductivity in reality, we are usually obliged in the above way to 
use an effective magnetic conductivity. 
To make a large scale model, use the line integrals of E and 
H. Say, Vand C. Then, for plane waves, 
Т 
И А =(R'+LY))C=2'0, =U = Sv N 
Кы 


da 


(10) 
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express the resultant forms. They may be interpreted in 
térms of a generalised telegraph circuit, with R' the resistance 
of wires, K' the conductance between them, L’ the inductance, 
S' the permittance, all per unit length, and all being the 
effective values at the frequency concerned. We can concen- 
trate the four quantities in lumps, and regard the circuit as 
made up of a number of Z'’s in series, with leaks represented 
by the Ү”з (see ** Electromagnetic Theory," Vol. I., $$ 221, 
222, for this generalisation of the circuital laws, and the 
resulting formule). 

If we assume Y' and Z' to represent any real electrical 
arrangements of coils and condensers, we can, I think, be 
quite certain beforehand that the resulting theory of dispersion 
will be a consistent one in all parts, containing no electrical 
impossibilities. That is one thing. Another is, that if we 
translate a theory of dispersion to the telegraph circuit theory, 
or to the equivalent theory for plane waves in a doubly con- 
ducting medium, and do it properly, we can see whether it 
really represents a possible arrangement. If it does not, if 
the telegraph will not work properly, neither will the homo- 
geneous medium ; and, finally, it raises a very serious question 
whether the theory of dispersion is an admissible one. 


Test Helmholtz’s theory in the way described. Eliminate 
4 from (5) and (6) by means of (7). For plane waves we get 
aH 1 
артар) Е n 
1 —1 
= жык eue КЕЛЕН HE 12 
dx 50 iiim (420 
Put p =ni, then 
dH (hn? а? — mn? 
Tx + «p(1+ Y )) x, (13) 
dE fm X + ppX(X — а? + тт?) 
n Kaan ae } (09 
where X = (d? — mn*)? + kr. (15) 


Or, if we expand the reciprocal of Z, we have, more simply, 


ao p hun? + up(a? — mni 
22 -2,4 p ЕС mn) (144) 
Comparing with 
ZU OCDE, -TE L (R + Lp)H, (16) 
da da 


which are the special forms of (9) for plane waves, we see that 
the effective electric conductivity is positive, the effective 
permittivity may be positive or negative, likewise the effective 
inductivity, and the effective magnetic conductivity is positive. 
The rate of waste per unit volume is KE*-- RH*. (Divide by 
2 if the amplitudes are in question.) The negativity of S and 
L is admissible at certain frequencies, but it is not allowable to 
have R negative under any real circumstances. It is impossible 
for R to be negative when we construct Y and Z out of 
really possible combinations of coils and condensers, either 
in the telegraph theory, or in its analogue in a medium. 
Effective resistances and conductances are always positive, 
because they arise out of the positive waste in Joules’ law 
and its magnetic analogue, or from the positivity of the real 
ultimate electric conductivity and its analogue. 

I make these remarks because in my first translation into 
the telegraph theory, a stupid mistake of my own made R come 
out negative. So far as the above goes, Helmholtz's system 
is not impossible. But let us see what arrangements the 
operators in Helmholtz’s theory lead to. Translate to V and 
C. Say as in (10) above. Then, first we have 


0—1 = 1 — "E ER 
шо pp(a? hp тр?) 


"e (17) 

kp 
in (11) (12). Now imagine the proper changes made in the 
constants to suit V and C, instead of E, Н. It is unnecessary 
to introduce fresh symbols. If we consider a short finite 
portion of the telegraph circuit, to which Y and Z belong, 
we see that the leak Y consists of a condenser without shunt, 
in parallel with another condenser without shunt which is 
itself in sequence with a resisting coil. /.e., Y is a conductance 
operator; xp stands for the conductance operator of the first 


K 


condenser, and the denominator of the big fraction in Y is the 
resistance operator of the other condenser a?/xp'in sequence 
with the coil h/x+mp/x. (Dimensions are of no importance 
here, since it is only the structure that is in question.) Thus 
Y makes a proper and intelligible arrangement. 

But Z does not. It is the resistance operator of the short 
piece of the circuit, and Z— in (17) is the corresponding 
conductance operator. So we see that there are two arrange- 
ments in parallel, one of which is a coil of no resistance 
(resistance operator up), and the other has the resistance 
operator — up (а? + hy + mp’). Here, —a*up represents а coil 
of no resistance and negative inductance, whilst the rest, 
— pp*(h + mp) is not electrically intelligible, although in simply 
periodic states, when — up? becomes pn’, it is equivalent to a 
coil of positive resistance and inductance. For this reason, 
then, in simply periodic states, we do get positive resistance, 
and if the effective inductance is negative, that does not matter. 
But in general, unlike Y, the operator Z-! is electrically 
unintelligible. 

This brings us back to Helmholtz's second circuital equa- 
tion again, and the question what —d is doing there? If we 
omit it altogether, as before suggested, we do away with the 
unintelligibility. Y is as before in (17), whilst Z is up. 
Then putting V= K 5p, Z RT Lp, in the simply periodic 
case, we find 
hen? 


К re oo", 18 
x^ 9 “( Mc и 
Б 0, L=p, Хә (а – mn?)? + h2n?2, (19) 
The type of a wave is 
E-E, P” sin (uf. Ох), (20) 
when /YZ=P+Qi; and 
P or Q = (J (R? + Lin?) ;(K2 + 82329 + (RK - L822)4. (21) 


„Electromagnetic Theory," Vol. I., § 221, equation (16). 
The same symbols are used here, only it is now E and H 
that are concerned, so R, L, K, S refer to unit volume.) 
Note that P and Q are always real and positive, for all values 
of the quantities К, K, L, S. For the square of (RK - LSn?) 
is less than (Б? + Len?) (К? + Бп). When R is zero, take 
the positive value of (L?n?)i, whether L is positive or negative. 

So the wave speed Q/n may be zero ur infinite, but cannot 
be negative or imaginary. Having the square of the wave 
speed negative at certain frequencies is not desirable. 

It is true that S may be negative, and then JLS is 
imaginary when L is positive, and the square of the wave 
speed seems to be negative. But that Joes not seem to me 
to be the right way to look at it. Say R=0 first, then 

P or Q = (DHLa(R? + 82%) F 1.51211 (22) 
= (La)H(K? + Sn?) F Sng. (23) 
Here L is + in the case under consideration, so the outside 
radical causes no trouble. Now if K =0 also, we shall have 
dispersion but no waste; then P=0, and Q=(LSn?)+ appa- 
rently ; and therefore, apparently, Q is imaginary if S is 
negative, as it may be within certain frequencies. But this 
is wrong. We should take the + value of the radical; then, 
when 5 is negative, = – S' say, it is P that is (LS’n?)+, and 
Q zero. In fact, the type of the wave is now e-?"*sinnt; a 
stationary vibration. 

lt is easier to follow when K is not quite zero. If quite 
zero and P = 0, then if by decrease of n, S becomes zero, we 
have Q zero, and г infinite; and when S goes on further the 
same way and becomes negative, Q remains zero, but P is 
finite. When, on further decrease of », S become positive 
again, then Q becomes positive again, and P zero. If this is 
not the correct interpretation, I shall be glad to be corrected 
myself. 

In the case (18) (19), L is constant, K is always + and is 
proportional to the square of the frequency, and by (13), 


2 2 
= 1 MX PEL эч, : 21 
s “( cu mem) (24) 
Also, by (23), if V is the wave speed, 
vos ety ty (25) 
n? 2n 
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where y=n/K. Or 


-t Denia узу 26 
V- +g} 


Here X is always +, whilst y is generally +, but may vanish 
twice. When so, then P=Q; but in the region between 
the critical frequencies P and Q change places, as compared 
with their values when S was positive to the same extent as 
it is now negative. In the limit, if К 2 0, one of the vanishings 
of S on decrease of n takes place by the route — о, O, + о. 
Then P rises to o as goes from the higher to the lower 
Zero. 
The two values of л? making S=0 are 


ie E + 24% Ja E J(n-lj-4mléj. (27) 
т, 


Between these frequencies, when possible, 8 is negative. 
But if 


h? = m(1 + 2а?) – 2ma(1 + a°), (28) 
the two critical frequencies coincide, making 
m=" ire. (29) 
т 


Therefore, when л? exceeds the value given in (28), the region 
of negative S does not exist. The general characteristics are 
much the same as in Helmholtz’s theory. 

If we imagine a plane electromagnetic sheet travelling 
through the ether to enter a material dielectric permeated by 
the ether, it is a matter of first principles that the very front 
of the disturbance goes on at the same speed as before, that 
is, as much or little as manages to get through at all at that 
speed. It may be infinitesimally little. The practical speed 
of the sheet in the material dielectric is different, being less. 
The thin sheet becomes widened by retardation, and the bulk 
of the disturbance is left behind the first front. It is far 
more complicated in reality when we come to simply periodic 
waves (though so much simpler in the mathematics) ; the 
values of P and Q are determined by actions proceeding both 
ways, ultimately tending to establish a stably progressive con- 
dition under the influence of a continued simply periodic 
impressed wave. To allow of this, frictional resistances causing 
waste should be positive. 

Another way of testing Helmholtz's theory is by forming 
the equation of activity, and seeing if it accounts for the work 
done. Take first the simple system consisting of equations 
(1), (2), and (7). Then the equation of activity is 


conv VEH = Ecurl H - H curl E 


| =Е( + d) + НВ. (80) 

Неге Ер ~ О, the rate of increase of the electric energy 
U =}ED according to my reckoning. Similarly, НВ = T, the 
rate of increase of the magnetic energy. The remaining 


term Ed is Bpu or Fu, if F is the moving force on p. That 
is, it is the activity of F, and is, by (7) accounted for thus 


à 
Fu u(a? t hp + тр?) 
кр 


2,2 2.2 2 
VV 
K p K K 
showing that the rate of waste is hu?p?/x, the potential energy 
is (4% /e) (p-'u)?, and the kinetic energy is 3(mp?/x)u?. 
he activity is therefore fully accounted for. But in Helm- 
holtz's system equations (5), (6), and (7), we obtain 


conv VEH = Ú + T + Pu - Hcurld/x, (82) 


and I am unable to see how to interpret the additional term. 
Of course, in (82) it is assumed that VEH is the flux of energy, 
just as in (80). It may be objected that this is not the case, 
but that the flux of energy should be Ү(Е – д/к)Н. But this 
does not help much. The convergence is 


D -A +d)+HB; 
K 


(31) 


(88) 


The curl of d does not now appear, but (33) does not account 
for the increase of electrical energy as reckoned by Helmholtz, 
or for the strange ‘electromagnetic energy.” 
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THE CAPILLARY ELECTROMETER IN THEORY AND 
PRACTICE.* 


BY GEORGE J. BURCH, M.A. 
(Continued from page 437.) 


Measurement of the Potential Difference indicated by Rapid 
Movements of the Mercury of the Capillary Electrometer.—In all 
other electrical instruments measurements are effected by 
noting the amount of a completed deflection. It was a new 
thing to attempt the estimation of an E.M.F. by determining 
the initial velocity of the excursion caused by it. I had long 
believed that this would be possible in the case of the ballistic 
galvanometer, and accordingly set myself to determine the 
time relations of the capillary electrometer with a view of 
putting the method into practice. While the photographic 
apparatus was being made I had studied the physical constants 
of the instrument, and was now ready to attack the more 
important problem. I knew the conditions to be complex. 
A mechanical effect was produced by an electric cause, and the 
rate of movement might be determined by either or by both. 
In the former case the flow of liquid might be governed by 
Torricelli's law or by Poiseuille’s, or it might take place 
according to some intermediate formula. But if electrical 
causes predominated, then there were the possible variations 
of sensitiveness and capacity, and the inevitable alteration 
of resistance, as the mercury approached the end of the tube, 
to take into account. It would have been futile to seek 
hypotheses. I therefore made experiments. 

(1) Dilution of the acid beyond a certain point lessened 
the rapidity of an excursion without diminishing the extent of 
it. This afforded additional evidence of the effect of electrical 
resistance, 

(2) Shortening the capillary, so as to reduce the length of 
the acid column above the mercury, made the instrument act 
more quickly. But here both frictional and electrical resist- 
ance were lessened. 

(3) The shape of the tapering part of the tube as well as 
of the orifice, had a marked influence on the rapidity of the 
excursions. This was clearly a mechanical effect. 

(4) The next step was to ascertain whether there was any 
delay between the communication of a P.D. to the electrometer, 
and the commencement of the movement of the meniscus. 

This was done by photographing a normal excursion in the 
manner already described, although not with that apparatus, 
which had not then been constructed. An examination of the 
photograph showed that the fall of the signal was synchronous 
with the commencement of the excursion. 

The signal key was then arranged to actuate a rheotome, by 
which short currents of known duration were thrown into the : 
electrometer. The photographs obtained showed that with 
such differences of potential as would be employed in practice, 
the mercury ceases to move directly the source of electro- 
motive force is withdrawn, i.e., the instrument is practically 
dead-beat. 

It has been generally stated that it is perfectly dead-beat, 
but this is only true of “slow” instruments. A strong con- 
denser charge communicated to a quick electrometer such as 
I employ, will in some cases cause the meniscus to overshoot 
its final position of rest by as much as 10 per cent. of the 
excursion, if there is no resistance in circuit. But the 
insertion of 50,000 ohms makes it dead-beat, without seriously 
reducing the rapidity of the action. Overshooting is more 
marked with the condenser charge than with rheotome 
experiments. The legitimate conclusion to which these ob- 
servations tend is that in practice the meniscus commences to 
move the instant a potential difference is communicated to it, and 
stops directly it is withdrawn. Moreover, the movement com- 
mences quite suddenly. No trace can be detected, even with a 
lens, of gradual acceleration. The inference follows that the 
velocity of the meniscus at any moment must be some function of 
the accelerating force at that moment," i.e., it is independent of 
any previous motion and contributes nothing to the velocity 
with which it moves during the next interval. 


* The nght of translation and reproduction is reserved by the author. 
MSS. received Octcber 17, 1895. 
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It remained to determine the form of this function. This I 
did in two ways, with electrometers differing as widely as 
possible. 

For “ slow ” instruments I employed the method of direct 
observation with the rheotome already referred to. The 
potentiometer was arranged so as to give with 150mm. of 
wire a total excursion of 126 divisions of the eyepiece micro- 
meter. The rheotome was then switched on to the circuit, 
and the period of closure adjusted until it produced an 
excursion of exactly half the previous extent—-namely, 63 
divisions. This required a closure of 0:414sec. The rider of 
the potentiometer was then shifted to 50mm. This gave, 
with the constant current, an excursion of 42 scale divisions, 
and with the rheotome 21 divisions. With the rider at 
25mm. the total excursion was 21 divisions, and that given 
by the rheotome 10°5 divisions. The experiments were 
repeated with the direction of the currents reversed and with 
other electrometers, and the results were similar. 

There is one simple function that fulfils these conditions. 

Let y = the distance through which the meniscus has to 
move before reaching its position of rest under the action of a 
constant current. 

Let x = indefinite time required to complete the excursion. 
Then, if z and y be so related that 

log y= —сх, 
we shall have 


log () =log 2 - c2; 


that is to say, the time occupied in tracing the first half of a 
curve having v and y for its co-ordinates will be independent 
of the initial values of both æ and у. 

I had not expected to find so simple an expression for the 
time relations of the excursion, and it still remained to be 
seen whether in the more rapid electrometers used for photo- 
graphy the same relation would hold good. І accordingly 
took & number of photographs of normal excursions, using 
first the hydraulic motor, and afterwards the more perfect 
pendulum machine. 

The results are embodied in my Paper, “On the Time 
Relations of the Capillary Electrometer," published in ihe 
Philosophical Transactions, Vol. 1884, p. 81. 

Briefly, it may be stated that although the complete 
expression for the time relations of the excursion is very 
complicated, it is easy to select instruments in which the two 
principal sources of error neutralise each other, and that these 
instruments fulfil the following laws* :— 

1. The distance of the meniscus from its zero position at 
any instant is proportional to the P.D. of the charge contained 
in it at that instant. 

2. The velocity of the meniscus at any instant is propor- 
tional to the difference between the E.M.F. of the external 
circuit at that instant, and the E.M.F. of the charge already 
contained in the electrometer. 

8. In all cases in which the action is dead beat, the algebraic 
sum ofthe P.D. represented by the distance through which 
the meniscus has already moved, and that indicated by the 
velocity with which it is still moving, equals the total E.M.F. 
acting upon the electrometer at that instant. 

This law holds good during the most rapid changes in the 
direction and intensity of a current. 

I now come to the most important part of my discovery, 
viz., the method of analysing the photographic records and 
expressing in volts the variations of E.M.F. indicated by the 
electrometer. 

I shall here deal only with the method as it relates to the 
curves obtained with the pendulum machine, because with 
these the process is more simple and more accurate. The 
principle of the operation is shown in Fig. 10, and the measur- 
ing machine itself will be shown in Figs. 12, 13 and 14. 

Since the plate is carried through a circular arc, and the 
capillary coincides with a line passing through the centre of 
motion, the curve given by the excursion is most naturally 
expressed in polar co-ordinates. In Fig.10, » is the pole and 


— — 


* Since my results were published, Prof. Einthoven, of Leyden, has 
arrived independently at the same conclusions, and I desire to acknowledge 
his courteous recognition of my claims to priority in the matter.—-G. J. B. 


or the radius vector, the plate AB being supposed to move 
from right to left. The position of a point p upon the curve is 
given by the length ор and the angle дор = 0, through which 
the plate has moved since the arbitrarily selected initial point 
q passed the fixed line or. The dotted line cc is called the 
reference circle. It corresponds to the upper limit of the slit, 
and being sharply defined on the negative is used to measure 
from. The dotted line zz is the circle of zero-potential on 
which the point g is situated. 

At the point p the excursion has already commenced. It is 
required to find the E.M.F. acting on the electrometer at that 
instant, and two operations are necessary. 

(a) Measure the distance through which the meniscus has. 
already risen. This is done by turning the plate about the 
centre o till the initial point q comes under the line or. Let 
the distance between у and the reference circle be cq milli- 
metres. Measure c p in the same way. Then 

cq-cp=Ar, 
where A r is the distance through which the meniscus has 
already risen in millimetres. 

But each millimetre of rise or fall of the meniscus corre- 
sponds to a certain P.D. easily ascertained once for all by 
calibrating the electrometer. Let k be the factor which turns 
scale-readings into volts. Then the portion of the E.M.F. 
indicated by the rise that has taken place, 

v=kAr volt. 

(b) The remainder of the E. M. F. is indicated by the velocity 
with which the meniscus was moving at the point p. As the 
angular velocity of the plate is constant, the time t is directly 
proportional to 0, and the velocity of the movement of the 
meniscus is the differential dr/d 0. But this, by a well- 


t 


Fic. 10.—Diagram to Explain the Theory of the Subnormal. 


known property of polar curves, can be easily ascertained. 
Draw pt tangent to the curve at the point p, and draw pn, 
the normal, at right angles to the line pt, Through the pole 
o draw a line at right angles to от, cutting the normal at л. 
The line от is called the polar subnormal, and 


onzdr[d N. | 


In other words the length of the subnormal N is directly pro- 
portional to that portion of the E.M.F. indicated by the 
velocity with which the meniseus is moving at the point p. 
And if / be the factor which turns subnormal scale-readings 
into volts, we have for the total E.M.F. at the point p 


VzkAr-clN. 


It is necessary to observe the signs of both terms of this. 
expression. At the apex of the curve, where the tangent is 
horizontal, the sub-normal is reduced to zero, and then only 
is the total E.M.F. directly proportional to the extent of the 
excursion. But on the descending portion of the curve the 
sub-normal passes to the left side of the pole, and the formula 
becomes 

V zkA^Ar—lN, 
and before the mensicus has descended 4mm. the opposite 
P.D. indicated by its downward velocity may be greatly in 
excess of that corresponding to its position. Should this state 
of the cireuit continue the meniscus would descend below the 
zero line, when the formula would be У = -K Ar-N. 


(To be continued.) 
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ENERGY LOSSES IN ELECTRIC MACHINES DUE TO 
| THE ARMATURE CURRENT. 


BY OTTO T. BLÁTHY. 


During the last few weeks I have had an opportunity of 
making detailed experiments on the load-loss of a typical 
dynamo, the results of which, together with certain conclusions, 
I give in the following. 

Two perfectly identical continuous-current machines, type 
Q. 40, by Ganz and Co., were joined by direct coupling, one of 
them acting as motor and the other as generator. The charac- 
teristic data of these machines are: Type C. 40, 110 volts and 
400 amperes, at 450 revolutions per minute; six poles, each 
covering 185mm. of the circumference ; armature cores, 500mm. 
in external diameter, and 300mm. internal diameter; axial 
length of armature, 400mm. ; bore of magnets, 512mm. The 
armature is provided with 96 grooves, 30mm. deep, 7-0mm. 
wide, each groove containing four wires of 5‘6mm.; 32 coils 
give 110 volts. The winding is perfectly symmetrical, and 
there are 96 sectors on the commutator. 

Resistance of the armature at 27°C = 0:006 ohm. 
Resistance of the shunt circuit = 19 ohms. 
Maximum exciting current = 4:2 amperes. 

At 450 revolutions and 110 volts, and with 405 amperes in 

the armature, the energy-losses are distributed as follows :— 


Friction and air resistance ......... wane 730 watts. 
Hysteresis and eddy currents (no load) 880 „ 
ОХОТА ПОЙ cn 460 ,, 
Ohmic loss in armature ..................... 985 „ 
Load lo8l. cites ОГО ЛОТ ex Etpa etis 740 „, 


This makes the efficiency of these dynamos at full load 
92 per cent., which is increased to 93:5 per cent. by leaving 
out the load-losses. 

A series of tests was made on this machine in order to deter- 
mine the relation of the load-loss to the current in the armature 
circuit, to the speed, and to the field. First, one of the 
machines was employed as a motor and the other short- 
circuited and only very feebly excited, so as to obtain the 
armature currents corresponding to the short circuit. In a 
second experiment the two armatures were connected in series, 
the one working as motor and the other as dynamo, with the 
same current, the energy consumed being restored by a third 
dynamo with its armature also in the circuit of the other two 
macbines, after the method first described by Dr. Hopkinson. 
In this way the losses of energy are measured direct, and a far 
higher accuracy is attainable than by measuring the total 
energy supplied to the motor and given out by the dynamo. 
The pressures of motor and dynamo were arranged so that their 
mean was 110 volts. The subjoined table gives the probable 
means derived from a long series of tests 


Armature | Ohmic 


Revolutions Local loss BV 
Е current armature ZE Remarks. 
per mia |1 amperes. ' loss r. 12%, oN т.й 
154 410 | 1,040 850 0:34 } 
136 590 | 2.150 1,050 0:49 
280 410 1,020 760 0-74 | mm 
287 570 | 2,000 1,500 0775 1 dum a 
455 400 1,140 1°19 Ке 110 5 
446 570 2,000 2,500 115 HENDRER 
540 410 1,050 1,450 1:38 
590 590 2.180 2,970 1:56 |) 
266 422 | 1070 460 0-43 x 
345 395 | 940 550 0:58 | Ж 
468 575 850 660 0778 тры 


-— — — — — EG6—ã— — — 


An inspection of the table shows: That the load- loss is 
nearly proportional to the square of the armature current ; 
that it is nearly proportional, other things being equal, to the 
speed of the machine, with both feeble and normal fields; that 
the load-loss is considerably higher with a short circuit and 
feeble field than with norm. pressure and a strong field. 

These results justify a conclusion regarding the nature of 
the load-loss. It appears to be work spent in reversing the 


In calculating r.i the small changes of r due to temperature are not 
taken into account. 


magnetisation of the iron, and consists of Foucault currents 
and hysteresis. For the sum of these would theoretically 
increase as the 1 75th power of the current, and slightly more 
rapidly than the rate of alternation of the poles. It would 
naturally be smaller in & mass of iron already magnetised by 
other influences (in this case the field due to the magnets), 
than when only the armature currents producing the loss are 
in operation. | 


THE USE AND ECONOMIES OF RECTIFIERS FOR 
ARC LIGHTING.* 


BY JOHN HESKETH. 


The first practical use of electrical energy for lighting purposes 
was by means of aro lamps, and this method still remains to-day 
the most economical means of lighting possible iu the present state 
of our knowledge. It is only reasonable, therefore, to expect that 
the theory and practice of arc lighting, and the knowledge of the 
arc lamp with its accessories and special plant, should be the most 
fully developed and perfected of all our electrical knowledge. But 
such, unfortunately, is not the case. Of all the existing systems of 
arc lighting, whether public or private, scarcely one exists in which 
some glaring inefficiency does not appear. The fact that we have. 
all known of this lamentable condition of affairs for many years in 
a dim uncertain way has perhaps hardened our hearts, and made 
us condone a technical sin, sanctioned by common consent. 

Perhaps too, the fact that, until recently, arc lighting has not 
been very largely adopted in England has influenced our views; 
the result, from whatever cause, has been that, speaking broadly, 
the thought and care given to machines, systems, and schemes for 
incandescent lighting has not been extended, except in a half- 
hearted way, to arc lighting. In England arc lighting has been & 
side show, and incandescent lighting the main purpose of electricity 
works ; and even in America, where in many stations the order is 
reversed, the inefficiencies still exist—but it is only fair to admit, 
in a greatly reduced degree. 

It is not with any intention to discuss the whole of this problem 
that the present Paper is undertaken, but only to detail recent 
experiences in the use of one special form of apparatus and system 
of generating the necessary energy. The question of distribution 
nid utilisation of such energy in arc lighting is sufficiently wide to 
form matter for Papers for a complete session. In special reference 
to the subject of this Paper, it is interesting to note that the first 
arc lamps used iu French lighthouses were supplied from alternators 
fitted with commutators, and во were virtually rectified current arc, 
lamps. 

Tn the earliest installation of public arc lighting plant in Eagland, 
of which I think Blackpool was the first example, the practice was 
to run each lamp from a separate machine ; so that, in such a 
station, one or more engines running on toa counter-shafting drove 
the dynamos and exciters. Each dynamo feeding its own arc lam 
through a separate lead, and a common uninsulated and buried 
return. That such a system of generation was most ineflicient is 
very алгы иы; system of distribution and utilisation of light: 
was perhaps equally so ; and it was not long before the system, not 
only of distribution, but of generation, was altered completely. 
Installations of arcs connected in series and run from special 
machines, such as Brush or Thomson-Houston, began to appear, 
and although the machines were admittedly inefficient, and in their 
ordinary sizes have not been much improved, they still continue to 
be most generally in use. We are aware that recently the effi- 
ciencies obtained in America by the use of 50 to 55 kilowatt Brush 
dynamos (100 to 110 arc machines) has risen considerably above any 
known in England, hut the conditions of practice there are widely 
different from those in England. 

The need for a public supply of incandescent lighting led, in one 
or two instances, to the expedient of running incandescent lamps iu 
series with arc lamps from Brush machines, but as the demand for 
разе lighting increased much more rapidly than that for public 
ighting, separate machines and systems gradually were adopted, 
and the question of generation for series arc lighting was allowed 
to lapse for a while. But recently, the fact has been recognised 


that two different types of generating plant being allowed to exist 


in one building for purposes which could very well be fulfilled by 
one, was most illogical and inefficient, and has resulted in a reopen- 
ing of the question. This is assisted by the fact that the arc lamp 
is at last being recognised as the only rational means of public 
lighting, and its use is therefore being very rapidly extended. 

On continuous-current supply systems, the problem of arc light- 
ing is not difficult of solution. The ordinary network has its 
coefficient of service increased by connecting the public lighting to 


* Abstract of a Paper read before the Northern Society of Electrical 
Engineers. 
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it, but in alternating-current supplies the case is different. The 
alternating-current arc lamp is not so efficient a generator of light 
as the continuous-current arc. The reasoning of Prof. Forbes in 
his recent Cantor lectures to the contrary is very interesting ; but 
as it is in direct conflict with the results of all experiments hitherto 
made, we are bound to confess that, in the present state of our 
knowledge, the alternate-current arc is not so efficient for public 
lighting as the continuous current. The examples of public lighting 
by alternate-current arcs, which have been recently carried out in 
various places, may be excellent in themselves, but comparatively 
their efficiency is not equal to that of continuous-current arcs. 

This is so far as we at present know. The investigations being 
carried out by many authorities on this subject may result in the 
discovery of a more rational proportion between current strength 
and size of carbon or other factor which may influence the luminous 
efficiency, but. for the present we will discuss matters as they are. 
The blue tinge of the alternating arc is an objection which may be 
got over by colouring during diffusion, or alteration in the constitu- 
tion of the carbons. | 

Among the possible solutions are the following :—(a) Alternate- 
current arcs with a separate transformer for each lamp; (b) ares 
three in series off 100-volt network or separate transformer for 
three arcs ; (c) any number of arcs in series off an alternate-current 
transformer giving varying voltage and constant current and deliver- 
ing alternate currents into tbe lamps ; (d) as in c, but with com- 
mutator or rectifier in the secondary circuit so that pulsating 
currents are delivered into the lamps. But the inefficiency of the 
alternating-current arc will veto the adoption of the solutions a, b, 
or c, unless the efficiency of one generating plant over two is so 

t as to justify the consequent loss in utilisation. The fact 
that the first two systems have been practically adopted and the 
third suggested, is evidence of the feeling that an advantage is to 
be gained by having only one type of generating plant. 

All these reasons speak with even greater force in favour of the 
solution d, for in addition to every economy gained by systems 
using only one type of generating plant, it possesses the great 
advantage of giving arc lamps having a photometric curve very 
approximately equal to that of an ordinary continuous-current arc. 
Having gone thus far into the reasons for the adoption of a rectifier 
it may be well to describe the apparatus, and discuss the various 
pointe arising from its use. 

Description of a Rectifier for Are Lighting. 

The rectifier consists of two points—a constant current trans- 
former and a synchronous motor on which is fixed the rectifier com- 
mutator. A transformer, with switches for regulating the secondary 
voltage, drives the synchronous motor The two primary coils are 
fixed on to the horizontal limb of the iron circuit. The four 
secondary coils are movable, and on either side of the fixed 
primaries. Counterpoises are fixed to the suspending rods of the 
movable coils, so that the repulsion between the primary and 
secondary is just balanced when the normal current is given out by 
the secondary—any increase tends to make the movable coils widen 
out and a decrease allows them to close together again. The nett 
result is that the varying current at constant pressure, which is 
sent into the primary, is transformed into a constant current at 
varying voltage in the secondary. But this current is still alter- 
nating ; so it ів led to the commutator fixed on the end of the motor 
shaft. The brushes are adjustable by hand, and are so set that the 
current is commuted when it is at zero. As has already been stated, 
this shape of current is quite suitable for arc lamps, and allows them 
to derive all the advantage of continuous currents while the uni- 
formity of plant in the generating station is maintained. 

The most natural divisions into which a consideration of the uses 
of the rectifier falls are:—1. Efficiency of rectifier, per se, both 
apparent and real. 2. Influence of rectifier on the total efficiency 
when used in conjunction with private lighting plant. 3. Effect of 
rectified currents on arc lamps, and other points in the practical use 
of rectifiers, and miscellaneous notes. In considering this question 
the comparative figures are necessarily taken from Blackpool 
station, where Brush machines, rectifiers, and alternating arcs, 
on both simple parallel three-wire and three-in-series systems, are 


in use. The figures may vary with each particular case, but the 
broad principle in unchanged. 
Efficiency of Rectifier. 


The apparent efficiency of a rectifier is of almost as much import- 
ance as its real efficiency, for if the power factor be low the 
apparent current being high prevents the generating plant being 
used at its highest capacity, for it is the current density in the 
armature which almost always is the measure of a safe load on any 
machine. It is, therefore, highly important that the power factor 
of the rectifier should be high. This is, unfortunately, opposed to 
the attainment of a very high percentage of regulation, for it is 
equally шо that with a varying load from, say, 10 per cent. 
to full load, the current should remain sensibly constant, and this 
result can only be obtained by a certain loss of efficiency. 

However, in the more recent types of rectifier, an apparent 
efficiency of 90 per cent. and a true efficiency of 95 per cent., is 


obtained with good regulation between one-tenth load and full load. 
The results with the earlier were not so satisfactory on 
account of greater attention being paid to regulation than to 
efficiency, but seeing that on public lighting circuits the load ought 
never to fall below 50 per cent. of full load, there is no necessity 
for good regulation below that point except in the case of a blow 
over on to the secondary commutator, but even in this case the 
regulation need only be such as to prevent damage to the windings 
through overheating or fusion of the brushes. 


Influence of Rectifier on 5 202 Efficiency оў a Lighting 
^t. 


For a modern steam alternator an efficiency E.H.P. x 100 of 85 
per cent. is unusually high. I. H. P. | 
And as the efficiency of the rectifier complete is 90 per cent. it 


follows that the efficiency Energy із eorex is equal to 95 per 


cent. of 85 per cent. = 80°75. This is looking at it in ite barest 
and least favourable light. If we compare the efficiency of an 
alternate-current plant and rectifier with a Brush or Thomson- 
Houston plant, the comparison is still more favourable. The 
following are results of tests of a Brush 55-lighter set at Blackpool 
under ordinary working conditions : The engine was a horizontal 
compound engine by Fowler and Co., cylinders 9in. and 14in. by 
16in. stroke, speed 150. The dynamo was a Brush 8L machine. 


The indicator cards for this type of engine do not show any 
abnormal characteristics, excepting want of balance between the 
high and low-pressure cylinders. Th 

the efficiency to any great extent. 


TABLE I. 


is, however, would not affect 


Date. 
No. of card. 


— 
11 


E 


Mean efficiency 47:37 per cent., as against 80°75 per cent. for 
rectifier and alternator. I am quite aware that the results are low. 
Indeed they have been exceeded at Blackpool, where the same 
plant when new gave slightly better resulte. The difference, how- 
ever, was not more than 5 per cent. The efficiency of some 
American plants using larger sizes of Brush machines is as high as 
75 per cent. But this is exceptional. 

ut the comparison is by no means ended here. As already 
indicated, 55-lighter (30 kilowatts) arc machines are about the 
largest generally in use in England, and such a dynamo rope driven 
from an ordinary engine takes up a floor space of about 500 sq. ft. 
This is leaving а в 2ft. wide round the plant for attendance. 
Such a plant direct driven would take up only 220 sq. ft., or 16 sq. ft. 
and 7 sq. ft. per kilowatt respectively. A modern 300-kilowatt 
steam alternator would occupy 500 sq. ft., or 1:6 per kilowatt. If 
space for 300 kilowatts of rectifiers be included this will add 
200 sq. ft. to the last figure, and make the gross space per kilo- 
watt 2°3 aq. ft. The importance of this point is most apparent. 
The fact that a power equal to 10 55-lighters can be generated 
by one steam alternator and attended to by one man is another. 

So far the arguments have been confined to those in favour of 
rectifiers versus other types of machines for series arc lighti 
only. The next point worthy of consideration is that, the | 
of the rectifier being dealt Muy the energy lighting plant, its 

А пегру іп агсв 
efficiency should really be Айза onary шо 

For example, suppose a station to have a load of 200 kilowatts, 
and to have 100 kilowatts in 00 added. 9 95 true ur 

А W. k.w. — 200 k.w 
of the efficiency should be not LHP. , but IH. P., I. H. P., 
Where I. H. P.; is the I. H. P. to drive the ordinary load, and 
I. H. P. to drive the combined loads. 
Effect of Rectified Currents on Are Lamps. 

Rectified currents, when sent through circuits having self-induc- 
tion, produce effects intermediate between those observed with 
direct and alternating currents. To observe the extent of this 
effect the following experiment was carried out with the results 
tabulated. A measured current was sent through a choking coil 
and the voltage at the terminals of the coil noted. With a current 
of 9°52 amperes flowing the voltage at the terminals of the im- 
pedance coil were—For continuous current from a Brush machine, 
5°76 volts; for alternating currents 83 volts per second from an 
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E. C. C. alternator, 83 volts ; for the above currents rectified, 57 5 
volts. It therefore follows that in arc lamps intended for use with 
rectified currents main cores should be laminated and the bobbins 
split. It is not necessary that this be done for the shunt coils. The 
* pull" on the core is rather less and more sluggish than with а 
continuous current, so that a fresh adjustment requires to be made. 
The lamps are also perceptibly longer in ‘‘ striking” than with 
continuous currents. 

The illumination from a rectified arc lamp is not perceptibly 
different from that of a continuous-current are. 


Effect of Rectified Current Series Arc Lighting Circuits on 
Telephones. 

There is an undoubted influence on telephone circuits when 
rectified currents are used in series circuits as generally arranged. 
The means for the prevention of such interference are peculiar to 
each case ; but, speaking generally, they are such as apply to the 
prevention of interference of one telephone line upon another— 
that is, perfect electrical balance on the circuit, and perfect 


insulation. 
Maintenance of Rectifier. 

The apparently heavy sparking at the brushes of a rectifier is 
not so damaging to the commutator as might be imagined ; with 
care the commutator will last quite as long as those of other types 
-of arc lighting machines. Care has to be exercised in the set of the 
brushes, both on the low-tension or motor end, and on the high- 
tension or rectified end. The influence of the method of driving 
the alternator on the motor is very perceptible—with one machine 
the motor current is as steadily low as possible, while with a small 
machine, lightly loaded, on which the ropes jump, the motor 
current has to be set fairly high if steady running has to be 
obtained. The danger from the use of a rectifier for currente 
at such high tension, which has been mentioned by one or 
two people, has not shown itself in practical’ use with us. 
The maintenance of the ше has been a matter of much 

ter ease and economy than of any other arc-lighting plant in 
the station. This is not difficult to understand, as only two coils 
are movable, and these need not move more than Gin. a day. 
Excellent insulation is obtained, and altogether there is every 
facility for easy maintenance. 
Conclusion. 

It is with the hope that a discussion on the various systems of 
generation for arc lighting may be opened that this Paper has been 
prepared. It is undoubted that there are more inefficiencies in our 
present arc-lighting systems than in any other branch of electrical 
engineering, and the most lively satisfaction of the writer will be 
experienced if a closer investigation into all the details of this most 
important branch is provoked. 


ELECTRIC LIGHTING IN BELFAST.* 


BY VICTOR A. H. McCOWEN. 


Belfast, like many other large centres, was slow to make advances 
towards the adoption of a system of electricity supply, the chief 
reason being that the Corporation preferred that others should 
experiment, and that 5 themselves should profit by the experi- 
ence thus gained. The Belfast Corporation, being the owners of 
the gas works, and justly proud of the reputation they had gained 
of having their thoroughfares well lighted by gas, and the under- 
taking being also a paying concern, had no intention of allowing 
private companies to. occupy the field. No fewer than seven of 
the latter in 1882 served notice of their intention to apply for 
provisional orders for power to supply electricity within the city. 
All these applications were successfully opposed ; the Corporation 
remained in possession, and for seven years no further active steps 
were taken. During these seven years the output of gas had risen 
from 615 million cubic feet in 1882 to 907 million cubic feet in 1889, 
and absolute necessity was shown for the extension of the gas works 
to cope with the enormously increased consumption. А great 
difficulty arose as to where a suitable site for that extension could 
be found. The Gas Committee were thus led to consider the 
question of the introduction of electric lighting. In September, 
1889, they reported that in their opinion the time had arrived when 
the Council should obtain powers to supply electricity for lighting 
purposes, &c., within the city, and they also recommended that 
authority should be given to apply to the Board of Trade for a 
provisional order for that purpose. Application was duly made and 
granted, the necessary power being contained in the Belfast Elec- 
tric Lighting Order, 1890, and by the Belfast Corporation Various 
Powers Act, 1890. The Gas Committee were authorised to pay 
£50,000 out of the surplus profits of the gas undertaking towards 
the establishment of the electric light. Mr. James Stelfox, engi- 
neer and manager of the gas works, reported to his Committee 


* Abstract of а Paper read before the Institution of Mechanical 
Engineers, at Belfast. 


regarding the proposed extensions, that ‘‘it must remain with the 
Committee to decide to what extent they would anticipate the 
success of the electric, or any other method of lighting, resulting in 
а decrease in the demand for gas. . . . I believe that as yet 
the use of electricity in any place has never resulted in a lessened 
demand for gas, and I see no reason to believe that such a result is 
now probable." The Gas Committee subsequently reported to the 
Council that they had had under consideration the question of the 
introduction of lighting by electricity, and that, taking into account 
the importance of the matter, they recommended the Council to 
appoint a special committee to procure all the information requi- 
site for the guidance of the Council thereon, and to draw up a 
report embodying the same. This committee was appointed, and, 
after visiting the principal electrical installations in and around 
London and the Electrical Exhibition at the Crystal Palace, re- 
ported in October, 1892, in favour of the establishment of an 
installation of 10,000 lamps of 8 c.p., with room for extension. It was 
next decided to obtain the assistance of a consulting engineer, and 
Prof. Alexander B. W. Kennedy, F.R.S., of London, was appointed. 
On account of the saving in capital cost, and other circumstances of 
the case, he recommended the system about to be described. 

Area supplied.—The area at present supplied with electricity in 
Belfast comprises probably the best part of the city. It includes 
first-class shops and offices, hotels, clubs, theatres and churches ; and 
in Howard-street and College-square private houses, The following 
table gives the percentage in lamps connected of different classes of 
consumers. 


Te Ж 

Shops, closing late............... C 8 

» » fü ö 30 

Е " „ but late on Saturday night ... 25 
— 630 
!f‚fͤ— . ³ÜW dd О С ОС С 11°0 
Hotels and lun ĩ 6˙0 
III ² ² ver Qao cert pod u tuna Le PR aq V aaN 12:0 
Gel ⁵ ⁵ ⁵ EARN 4:8 
Private houses „4 2:0 
ß d араа аннат D ved 1:2 
Total КОЛЛ ЛК ЛА ГЛ Т 100°0 


As shops and offices together form a large percentage of the total 
consumption, the shape of the load curves depends greatly on their 
hours of closing. The Saturday curve shows the effect of the late 
closing of some shops, a much better load being then given, with 
no very objectionable peak. The distance of the farthest lamp 
from the station is as yet only about 800 yards, as the present area 
supplied with electricity is only a small part of the city. There is 
no doubt that, when mains are laid in the residential districts, the 
load curve will be greatly improved. A good motor day-load is 
looked forward to in course of time, as there is no doubt respecting 
the several advantages of electric motors, more especially to small 
users of power, and where the power is required intermittently. 
Up to the present the question of street lighting has not been 
considered. 

Mode of Distribution.—The system of distribution is what 1s 
known as the three-wire low-tension. The current is supplied to 
consumers at 110 or 220 volts pressure. The distributing mains 
are connected up in a network, and fed at seven points by feeders 
from the generating station. The feeders deliver the current at 
the feeding pointe of the distributing mains at a pressure of 220 
volts. The drop in the feeders at full load is 10 percent. The 
pressure between the middle wire, coloured black, and the positive 
or negative is 110 volts. Pilot wires, dotted black, are connected 
from the feeding points to voltmeters.in the generating station, 80 
that the switchboard attendant can always see what the pressure is 
at these pointe, and keep it constant by due regulation. 

Charges and Pressures. —The charge for current for lighting is 7d. 
per Board of Trade unit, with discount ranging from 2$ to 17$ per 
cent. according to consumption; the maximum discount reduces 
the price to 5 77d. per unit. The charge for current for motors, 
heating, &c., in daylight hours, is 4d. per unit with the above dis- 


counts, of which the maximum reduces the price to 33d. per unit. 


Meters range upwards from 2s. 6d. per quarter, according to size. 
Installations containing over 50 lamps of 8 c.p. are wired either 
with single 220-volt lamps, or with pairs of 110-volt lamps in series, 
or on the three-wire system. Motors of over 1 H.P. are supplied with 
current at 220 volts. The meters in use are those of the Ferranti 


Station. * The generating station is situated between Chapel-lane 
and Marquis-street, within 250 yards of Castle-place, which is prac- 
tically the centre of the city ; it is therefore & good position from 
which to distribute the supply. In the selection of the site the 
question of convenience for delivery of coal, removal of refuse, &., 
had not to be considered. The buildings were designed by Mr. C. 
Stanley Peach, of London. The shape of the site is rather irregular, 
and the space available has been made use of to the best advantage. 


* An illustrated description of the Belfast gas-engine station will be 
found in The Electrician, Vol. XXXV., p. 410. 
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The engine room occupies the central and larger portion of the site, 
and measures 85ft. long by 33ft. wide at the east end, and 44ft. at 
the west end. А 6-ton overhead 5 crane is provided, all 
the motions of which are actuated from below by means of ropes. 
The switchboard platform is raised about 4ft. above the floor level, 
and runs the whole length of the west wall of the engine room. 
The battery room, measuring 28ft. square, is situated between the 
engine room and the offices, on the same level ; it contains four 
rows of stands for the cells, and is provided with ample means of ven- 
tilation. The offices occupy the west end of the site, with frontage 
to Marquis-street. The meter-testing room and store room are 
above the offices on the first floor. A fitting shop and driver's 
room are pace at the east end of the building ; and above them 
is the cooling tank, measuring 344ft. by 124ft. and 4ft. 2in. deep. 
Owing to the absence of anything like solid foundations to build 
upon, the whole site was piled with 480 piles of 35. length. A 
Jin. memel flooring was secured to the pile heads, and on this was 
placed concrete to a depth varying from 3ft. to 4ft., to form the 
engine beds and the foundation for the walls of the building. 
Engine Room.—The plant in the engine room consists of the 
following engines and dynamos. Four 120 1. H. . tandem double- 
acting horizontal gas engines, running at 160 revolutions per minute, 
and driving, through eight gin. diameter cotton ropes, four 07:6 
kilowatt dynamos of 240 amperes and 240 volts at a speed of 600 
revolutions per minute. Two 60 r.H.P. single-cylinder double- 
acting horizontal gas engines, running at 160 revolutions per 
minute, and driving through eight ĉin. diameter cotton ropes two 
26:4 kilowatt dynamos at 750 revolutions per minute. Two 150 
I.H.r. four-cylinder single-acting high-speed vertical gas engines, 
running at 380 revolutions per minute, coupled direct to two 72 
kilowatt dynamos of 300 amperes and 240 volts. 
Switchboard.—The switchboard consists of five slates, each about 
7ft. high; the centre one is 36in. wide, and the others 32in. All 
are bolted to an iron frame-work, fixed on the switchboard plat- 
form about 4ft. from the engine-room wall. The centre slate carries 
the feeder and omnibus-bar voltmeters, the battery instruments 
and regulating gear, and the middle-wire ammeter and connections. 
The other four slates carry the feeder and dynamo instruments, 
switches, &c. ; the two on the left-hand are for the positive side of 
the system, and the two on the right-hand for the negative side. 
The machine and feeder bars, which are the vertical bars on the 
outer slates, are fixed on the front; and each is provided with 
three holes, through which a plug can be inserted to make connec- 
tion with any one of the three omnibus bars that are fixed hori- 
zontally at the back of the board. From the feeder-fuses to the 
point where they leave the station the feeders are brought in the 
form of bare solid copper rods supported on insulators, which 
are fixed behind the match-boarding at the south side of 
the engine room. The machine bars are side by side with 
the feeder bars, and the connections to the machine ammeters 
and automatic switches are at the back. The leads from the 
dynamos consist of insulated cables, which are brought along 
behind the match-boarding at the north side of the building. 
The automatic switches are arranged to break circuit, should 
the current from the machine fall below 10 amperes. The shunt 
change-over switch is shown above the automatic, and connected 
with it by an interlocking lever. An ampere-hour meter is con- 
nected in the circuit of each dynamo, and registers the work done 
during a run, the readings being taken at start and finish. The 
voltmeters are Kelvin multi-cellular electrostatic, and are provided 
with multiple-contact switches. The feeder voltmeters show the 
pressure at any feeding point between the middle wire and the 
pone and negative wires. The bar voltmeters show the pressure 
tween the positive and negative omnibus bars, and also between 
the middle wire and any of the omnibus bars. The dynamo volt- 
meters are used for showing the voltage of the machines before 
putting them on to the circuit. | 
The batteries are connected through their ampere-hour meters, 
polarised ampere meters, and emergency switches, to the top 
omnibus bars. The usual practice at full load is to have all the 
machines and feeders plugged in parallel on this bar ; but should it 
be necessary to run any particular pair of feeders at a different 
voltage, this can be done by plugging that pair of feeders and a 
machine on the bottom omnibus bar. Asa matter of fact it has 
never been required to run a separate machine on a separate pair of 
feeders, as a very even drop all round is obtained. The starting 
resistances and the shunt resistances are fixed in the cellar beneath 
the switchboard. The shunt regulating switches are fixed on the 
handrail of the switchboard. 


|... Battery. —The battery consists of 126 cells of the Electric Power 
and Storage Co.’s 34 K or heavy-discharge type : 63 cells for the posi- 
tive side of the system and 63 cells for the negative. The capacity 
of each cell is 500 ampere-hours, at a discharge rate of 100 amperes ; 
the battery will, however, give a much higher rate of discharge 
for short periods. The plates are contained in lead boxes, which 
are supported on wooden stands, being insulated from the latter by 
means of glass oil insulators. There are also eight hospital cells, 


which can either be used for assisting weak cells, or be put in 
series with the main battery. The connections from the battery to 
the regulator and switchboard consist of bare copper rods supported 
by oil insulators suspended from the roof. The method of regu- 
lating the battery is different from that usually practised, by cutti 

in or cutting out end cells. The regulation here is accomplish 
by putting the cells at the middle-wire end of the positive battery 
in parallel with those at the middle-wire end of the negative 
battery ; the other ends of the batteries being connected through 
ammeters and emergency switches to their respective omnibus bars. 
The regulator is placed in the battery room, and is worked from a 
handwheel on the switchboard by means of a rack and pinion. A 
reversible ampere-hour meter, which registers both charge and 
discharge, is connected in each battery circuit. 

Dynamos.—Thedynamos are by Messrs. Siemens Brothers, double- 
pole with drum armature and shunt-wound. The rope-driven 
machines are provided with heavy flywheels, and the larger ones 
have three bearings. The two small 26°4-kilowatt machines have 
double-wound armatures, each winding connected to a se te 
commutator. By means of a plug- the armatures can poe 
in series or parallel, so that the machines can be run at 110 to 
120 volts for balancing, or at 220 to 240 volts across the system. 
The voltage can also be increased to 270, if required. The 
rope-driven machines are placed close up to the back end of the 
back cylinder, to save floor space ; and backward driving has been 
adopted in order to get the slack of the ropes at top. 

Gas Engines.—The six horizontal gas engines were manufactured 
by Messrs. Dick, Kerr and Co., Kilmarnock, under Hartley and 
Kerr's system. "The four larger are double-cylinder double-acting 
with the cylinders working tandem and the two pistons on the 
same rod, which is connected through crosshead and connecting 
rod to the crank. The bore of the back cylinder is 132in., and of 
the front 13}in. ; the stroke is 20in. The flywheel and driving 
wheel, one fixed on each end of the crank shaft, are each 8ft. bin. 
diameter, and weigh 37cwt. and 29cwt. respectively ; the driving 
wheel is grooved for eight zin. ropes. These engines run at a 
speed of 160 revolutions per minute, and indicate 120 н.р. ; the 
number of explosions per minute is 320 or two per revolution. 
The two smaller engines are single-cylinder double-acting ; the 
cylinder is 13}in. diameter and 20in. stroke. They run at 160 
revolutions per minute, and indicate 60 H.. The number of 
explosions per minute is 160, or one per revolution. The flywheel 
and driving wheel are each 7ft. diameter, and each weighs 57cwt. 
The cyclical variation in the speed of the tandem engines is very 
small, owing to the number of explosions, their low initial pressure, 
and their even distribution, the number of explosions being as 4 to 
1 in comparison with a single-cylinder, single-acting engine. The 
impulses occur in the following order : — 


lst, Front cylinder, Front end, angle of crank ...... Odeg. 
Те? ii Back „ „ а 180 ,, 

Ird, Back 5 Front ,, „ gius 560 „ 

4th, ,, 5 Back „ e ro. ае 540 ,, 


There are thus four complete Otto cycles in two revolutions ; and 
this working is continued right through the whole range of the 
engine load. 

Governing.—The method of governing is different from that 
usually adopted of missing an explosion. With these engines the 
impulses are continuous, and are graduated according to the load 
in the manner about to be explained. With the tandem engines 
it is at once seen that very steady working may be attained without 
running ata high speed. These engines were originally intended 
to work down to one-third of full load without missing an explosion ; 
and it was thought that at lighter loads an explosion might be 
missed, and still sufficient steadiness be maintained. It was found, 
however, that the missing of an explosion at light loads atfected the 
steadiness too much ; and the adjustment of the engines was then 
taken in hand under the immediate personal supervision of Mr. 
Hartley, with the result of obtaining finely graduated impulses, 
such as the writer believes have previously been unknown in gas 
engines. The engines are now capable of working from 20 per 
cent. overload down to no load, without missing an explosion. At no 
load the initial pressure is 601. per square inch; the pressure when 
the piston is at half-stroke is 201b. ; and the terminal pressure is 3lb. 
The word explosion seems here somewhat misapplied when on 
considers the extremely low steady pressure all through the stroke. 

Graduation of Explosions.—The difficulty to be overcome was the 
prompt ignition of the charge without initial shock, and under the 
difficult conditions of a rich charge varying down to an extremely 
poor one ; and also to reduce the terminal pressure by more com- 
plete combustion in the cylinder. The quantity of air supplied to 
the cylinder is practically constant; the quantity of gas only is 
varied, and hence the difficulty of ignition. It is well known that 
а poor mixture of gas and air ignites slowly. The method adopted 
appears to indicate that stratification actually takes place in the 
gas-engine cylinder, and that for certain purposes it may be ren- 
dered of great use. The regularity of the ignition was attained by 
admitting gas to the cylinder later and later in the charging stroke; 
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and even at full power a considerable quantity of air is drawn into 
the cylinder before gas is admitted. At light loads this results in 
the cylinder being almost full of air immediately following the 
piston, with only a small portion of rich and explosive mixture near 
the ignition chest. The ignition is controlled by a timing valve, 
whieh opens always at the same point of the stroke. 

The gas charge is varied by а novel device, which is controlled 
by the governor. The gas valve is worked by an expanding cam, 
which may be described as an ordi gas cam divided into three 
leaves in planes at right angles to the axis of the cam shaft. These 
three leaves are capable of being spread or closed by a sliding key, 
which slides in a keyway cut in the cam shaft, and is controlled by 
the governor. A helix upon the key engages the leading leaf of 
the cam ; and when the key is moved longitudinally along the shaft 
in either direction by the governor, the cam is spread or closed as 
the case may be. The third leaf is fixed on the shaft, the middle 
leaf being loose on the shaft and having a slot in which works a pin 
fixed on the leading leaf. The key and cam are held in position 
by a detent, during the opening of the gas valve ; but immediately 
it is fully opened the detent is released, leaving the cam again under 
the control of the governor. A Buss governor is employed, and the 
gas-valves are gridiron slide-valves ; all other valves are of the 
mushroom type. 

Ignition.—The method of ignition is by hot tubes, which are of 
ordinary wrought iron, nickel steel, and porcelain. The economical 
life of the wrought-iron tubes is found to be rather short; after 
about 15 hours the tube gets partially choked up, and gives late firing. 

Lubrication and Packing.—The cylinders are provided with valve 
lubricators opening inwards ; the oil is drawn in during the charging 
stroke. Asbestos packing is used for the piston-rod glands, and 
no trouble has occurred with hot rods, notwithstanding the high 
temperatures to which they are exposed ; they are as bright and 
clean as those of a well-kept steam engine. The lubricant is ordinary 
gas-engine oil. 

Cooling Water.—The cooling water from the overhead tank is 
circulated by means of small centrifugal pumps driven by belt from 
the crank-shaft of each engine. The evaporation is made up through 
а ball-cock valve connected with the tank, and supplied by the town 
water supply. The town water can also be mixed in any required 
5 with the tank water. Separate connections are made 
to the cylinder covers and jackets ; and regulating cocks are supplied 
for the necessary adjustments. When returned to the tank the 
water is discharged into a long timber shoot provided with a number 
of holes, by which it is broken up into a sbower, thus presenting 4 
larger surface to the atmosphere, whereby the cooling is accelerated. 
This plan has been found of distinct advantage ; and on few occa- 
sions has water been required from the town supply, even when 
running four or five engines together. The capacity of the tank is 
10,700 gallons at 4ft. depth. 

Gas Supply.—The gas is supplied through an 8in. branch 
from the Corporation gas mains, brought into the station at the 
Chapel Lane end and connected to three 500-light dry meters ; the 
three are connected in parallel, and each is provided with a by-pass. 
The gas is conveyed from the meters through an 8in. main, which 
runs the whole length of the engine-room, supported by brackets on 
the columns, Each engine gets its supply from the main through a 
Jin. branch pipe, provided with a valve and gas bag. The ignition 
gas is supplied through a separate pipe and meters. The horizontal 
engines each deliver their exhaust gases through 6in. branch pipes 
into a common 18in. exhaust main. A silencer is connected between 
the main and the uptake. 

High-Speed Engines.—The high-speed vertical engines, manu- 
factured by the Acme Gas Engine Company, Glasgow, have four 
single-acting cylinders arranged in two lines of two in tandem, 
working on to opposite cranks. The pistons in the bottom cylinders 
form guides in the usual manner. The piston-rod, connecting the 
top and bottom pistons, passes through a water-jacketed cylinder, 
the packing being ordinary Ramsbottom rings on the rod. The 

valves and mixture valves are of the mushroom type, actuated 

y means of cams. The piston valves, which control the exhaust 
and time the ignition, are worked from a small crank shaft fixed 
on the same level, and are parallel to the main crank shaft, being 
geared from it in the ratio of 1 to 2 through steel spur and pinion. 

e cam shaft is also worked from this, through an upright shaft 
gearing with both. 

These engines being of the closed-in type, the base forms an oil 
chamber in which the crank shaft works. The bottom pistons and 
the bottom piston valves are lubricated by the splash from the 
cranks. Lubricators are provided for the top cylinders only. The 
engine base is extended to take the dynamo, and the crank shaft 
is coupled direct to the armature shaft. A flywheel of 3ft. diameter 
is fixed on each end of the crank shaft, the one at the dynamo end 
weighing 28$cwt. and the other 2470 t. Each cylinder is fitted 
with a stop valve, so that the engine can be run on one or more 
cylinders as desired. Each cylinder is provided with an ordinary 

ndulum type of governor ; and the usual method of governing, 

y missing an explosion, is employed. Ignition is obtained by 


TABLE 1.— Test of N o. 6 Tandem Engine and. Dynamo. 
Taken April 24, 1896. 


No. of test. L | m. |m. Iv. v. V. 
Duration of test min. 300 | 300 | 30:0 30:0 | 300 | 150 
Load factor............ per cent. 120°0 |1008 | 74:8 | 525 | 252 exciting 
Mean speed per min. ...revs. | 166°6 | 167°5 | 168-0 | 166-0 | 1680 | 167°0 
Mean amperes ... ....... ...... 285" |2415 |1794 | 1252 | 60:2 | ... 
Mean уо]ќв........................ 240'9 | 240°2 | 240°0 | 240°1 | 240:0 | 2400 
Mean kilowatts .................. 68:8 | 581, 451 | 501 | 145, ... 
Mean Е.Н.Р. .................... 92:55] 77:9 | 57:8 | 405 | 194 
Mean inn 8 1205 |101:4 | 80:2 | 644 | 450 
Kilowatt hours м4 | 29:0 | 21:7 | 1501] 725 
Е.Н.Р. hours ..................... 461 | 39:0 |.289 | 202| 97 
1. H.P. hours ..................... 60°25} 50°70) 40:10; 32:20| 22:50 
E. H. P. I. H.P. . .... рег cent. 766 | 76:8 | 71:8 | 627, 452 
Gas used :— 
Excl. ignition ...cubic feet |1,247-0/1,115:0/1,010*0| 955°0 | 874-0 | 504°0 
Incl. 5 : 1,260°5}1,129°3/1,024-2/ 968:1 | 888-5 |4014 
Pressure ................. inch| 1 1 8 1 1 1 
Total cubic feet.. .. per hr. 2, 521 · 02, 2586 2, 04841, 95621, 776.61, 6055 
Excl. ignition... per k. w. hr. | 36°3 | 385 | 46°5 | 63°7 |1205 
н „ Per k. H.. hr. 271 | 28:6 | 55:0 | 475 | 901 
7 „ per I. H. r. hr. 207| 22:0 | 262 | 296 | 58:8 
Incl. x per k. w. hr. | 36:6 | 39°0 | 476 | 643 |1226 | ... 
i; „ per R. H.P. hr. 274 | 290 | 55:5 | 480 | 917 | .. 
я „ per 1. H.. hr. 209 | 223 | 256 | 301 | 392 | .. 
Water used, tank temp. . . F. 85:5?| 84:5° 840°: 86:0°} 85:5° 
Temp. of jacket-water leaving 
jacket F. 119108 ·4 % 1317 106˙0% 1120 95:5? 
Water used ................. Ibs, 10,915 6,550 01.280 16,560*016,5750/5,650 


lbs. per k. w. hr. 317-5 | 226°0 | 520°0 4250 8800 
Ibs. per E. H.P. hr. | 270 |1680 | 391°0 |3140 | 6570 
Ibs. per 1. H. . hr. 181:0 | 129°0 | 2820 1970 283°0 


TABLE 2.—Tests of No. 2 Single Cylinder Double-Acting Engine. 
Taken June 5 and 6, 1896. 


No. of tes I II. III. | IV. V. VL | Vil 
Duration of test. min. | 300 | 300 | 30:0 | 500 | 300 | 300 | 15:0 
Load factor... per cent. 1178 | 90'5 | 75:8 | 55:6 | 25:85 506 | 2585 
Mean speed per min. 
revs. | 160°3 |162:0 |160:5 |165:0 | 160°0 | 161:0 | 1650 
Mean amperes ......... 214:8 |185:0 |1588 | 965 | 443 | 550 | 45:8 
Mean volts ............ 1447 |1450 | 143°7 |1470 | 141:8 |2424 | 144-4 
Mean kilowatts......... 31˙1[ 262 | 20:0 | 1415 Y 
Mean k. H. 417 | 351 | 268 | 190 
Mean LH.P. ............ 57:6 | 48:8 | 43:06) 33:2 
Kilowatt hours 155, 13:1 | 100 707 
E.H.P. hours 20:8 | 17:5 | 154 9:5 
I. H. P. hours 28:8 | 24:4 | 21°53) 16:6 
k. H. P. - I. H. P., per cent. 72°2 | 71:8 | 623 | 575 
Gas used: 
Excl. ignition. cub. ft. 604-0 | 540°0 | 495°0 | 485:0 
Incl. „ .. „ 10106 |5465 | 501-2 | 491°7 
Total per hr... „ — I, 2212 1,095·0 1, 0024 985:4 
Excl. ignition. per 
k. w. hr. 9889 | 412 | 49°5 | 68:5 
" "o Deest per 
E. H. P. hr. 29'0 | 304 | 56:9 | 51:0 
5 1 r 
1. H.P. hr. 210 | 221 | 250 | 292 
Inch . 45 — s per 
k. w. hr. 39°4 | 41:8 | 50°1 | 694 
» ijs та per 
E. H. P. hr. | 29°4 | 51:2 | 374 | 517 
P „ r 
I.H.P. he 21:2 | 224 | 23:3 | 29°6 
Water used :— | 
During test .. ... Ibs. 1,805:011,940:0 
Per hr. ............ lbs. 5,610'015,880%0 
Per К.у. hr. ...... lbs. 180:0 |274:0 
Per k. H.P. hr. . Ibs. 154-0 |2040 
Per 1.H.P. hr....... lbs. 84:0 117 ˙0 


Fork. In Tests I. to V. both ends of the cylinder were working, no 
explosions being missed. In Tests VI. and VII. one end only of the 
cylinder was working. 


means of the hot-tube. When the engine is running at full load, 
at its normal speed of 380 revolutions per minute and no explosions 
missed, 190 impulses per minute are obtained in each cylinder, or 
a total of 760 per minute in the engine. This, aided by the heavy 
flywheels, gives a very steady running. 

The engines are provided with a separate silencer and exhaust 
pipe for each line of cylinders. The cooling arrangements are 
practically the same as with the horizontal engine. Tank water is 
circulated by means of a centrifugal pump, and there is also a 
direct connection from the town water mains. Cooling pipes are 
also fitted to the crank chamber. This kind of engine is specially 
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suited for steady driving, high speed being attained without knock- 
ing, all parts being in constant thrust ; this is obtained by having 
a high compression (about 901. per square inch) in one or other of 
the cylinders at every up stroke. When the bottom right cylinder 
is exhausting the top right is compressing, and vice versd. The 
same operation occurs in the left line of cylinders; and by cushion- 
ing at the top of the piston valve cylinder, the piston valves are 
also kept in constant thrust. Where economy of floor space is a 
consideration, this kind of engine is very suitable. An engine of 
150 1 K. P. requires a floor area of 63ft. by 5ft., or 323 sq. ft. over 
flywheels ; and the combined plant, engine and dynamo of 72 kilo- 
watts, necessitate only an area of 62} aq. ft. 


Starting Arrangements. —The engines can be started either 
electrically or by compressed air. In the electrical starting the 
dynamo is run as a motor off the omnibus bars, pulling the engine 
round until it begins to explode. First, the machine is plugged on 
to the omnibus bar, the machine automatic switch being left open. 
A starting resistance is then plugged into the machine circuit, the 
resistance switch being on the off contact. The field of the machine 
is next excited from the omnibus bar by closing the shunt switch 
on the top or bar cortact. An initial start is given to the engine 
by the driver, and the current is switched on gradually through the 
starting resistance. As soon as the dynamo is up to speed, the 
starting current is cut off. The voltage is then regulated by the 
shunt resistance, and the dynamo switched on to the circuit b 
closing the automatic switch. The closing of the automatic switch 
actuates the shunt switch, changing it over from the top to the 
bottom contact, and the dynamo then runs as a shunt machine. 
The electrical starting is worked from the switchboard by the engi- 
neer in charge. In starting by compressed air, the engine has 
first to be turned by hand by the driver into the correct starting 
position. The stop valve admitting the compressed air is then 
opened, and is again closed as soon as & few explosions have taken 
place. The dynamo is then run up to speed and its voltage regu- 
lated ; and it is put on to the circuit in the ordinary way. 


Compressed- Air Starting Apparatus. — The air compressor has two 
water-jacketed single-acting cylinders of 43in. diameter and Sin. 
stroke. The pistons are driven by opposite cranks. The admission 
and delivery of air are regulated by slide-valves moved mechani- 
cally. The crank shaft carries on one end a flywheel, and on the 
other a mortice wheel, which gears with a steel pinion on the motor 
shaft. The power is supplied by a 6 n.r. electric motor, running 
at 800 revolutions per minute, and taking its current from the 
mains at 220 volts pressure. The air receiver is 12ft. long by 4ft. 
diameter, made for a working pressure of 100lb. per square inch, 
and tested up to 200lb.; it is provided with safety valve, pressure 
gauge, &c. А Ain. air main from the receiver runs the whole 
length of the engine room, with a 2in. branch pipe to each engine. 

In the tandem engines the connection is made to the back end 
of the back cylinder. The compressed air is admitted during the 
impulse stroke of that end—by a valve actuated by a cam, thus 
giving an impulse every second revolution. The gas is cut off from 
the back cylinder while starting. As soon as an explosion occurs 
in the front cylinder the compressed air is shut off, the starting 
cam put out of action, and the gas turned on, letting the back 
cylinder take up its part of the work: In the single-cylinder double- 
acting engines the arrangement is the same, with only the difference 
in working that the gas is admitted to the front end of the cylinder, 
while starting, but not to the back end. In the high-speed four- 
cylinder engines the compressed-air connection is made to the 
bottom right-hand cylinder, which for starting purposes is specially 
provided, firstly with a valve to close the mixture-admission port, 
secondly with an exhaust passage and a valve to close it, and 
thirdly with an inlet for the compressed air. The valve of this 
inlet is worked by a double-throw cam, thus giving an impulse for 
every revolution in this cylinder. The speed increases quickly ; 
and as soon as the explosions take place in the other cylinders, 
the compressed air is shut off, the starting cam thrown out of 
action, and the gas turned on to this cylinder. 

Mains, Feeders, and Distributors. —These are mostly bare copper 
strip in concrete culverts. The strip is simply supported on 
earthenware insulators placed 6ft. apart, which are held in place 
by a pitch setting. The strip is laid in before the cover flags are 
put down ; and extra copper can be drawn in at any time without 
raising the flags. Everywhere the culvert is placed beneath the 
footway. The lengths average 25 yards, and are built with a fall 
towards the junction boxes, in order to allow any water that may 
get in to drain off. The average depth of the copper below the 
surface is 20in. The space required for a three-way culvert for 
a distributing main is 27in. wide, with à miniinum depth of 18in. 
below the surface. For a five-way culvert, which takes the dis- 
tributing mains and a pair of feeders, the space required is 34in. 
wide with à depth of 18in. 

Culverts. —These are built of cement concrete in the proportion 
of five of gravel and broken stones to one of Portland cement. 
The side walls are біп. thick, and the bottom 4in., all faced inside 
with cement. The covering slabs are 2in. Kilrush and Caithness 


flags. The culvert when dry is itself a fair insulator, which is a 
great advantage where there is a possibility of sometimes getting a 
sag of the strip between the insulators, as may occur through the 
carelessness of workmen. At street crossings, and under narrow 
footways where there is no room for a culvert, insulated cables in 
cast-iron pipes are used. Connections between the lengths of strip, 
or between cable and strip, are made in the street boxes by means 
of gun-metal grip-boxes, which clamp the ends together. The 
copper strip is lin. wide and 0 2in. thick, giving 0'2sq. in. section. 
This is the section used in all the distributing mains, both for 
middle and outer wires. When the lamp density—that is, the 
number of lamps per yard—increases, the section of the outer wires 
can be increased by putting in another strip on the top of the 
present. The section of the feeders varies from 0:4sq. in. to 0:8 
sq. in., according to the length; the longest feeder at present is 
520 yards. The distributing mains are all in parallel, and are con- 
nected at as many points as possible in order to equalise the 
pressure. They are brought back to the station to supply current 
for the lighting, &c. The middle wire is brought back from four 
different points of the network. The pilot wires are in the form 
of three separately insulated conductors, twisted together and cased 
in lead ; some have paper insulation and others impregnated jute. 
The joints are protected, either by a lead sleeve soldered to the 
lead covering and filled with insulating oil, or by being placed ina 
special joint-box, which is filled with insulating material run in 
hot. The pilot wires are drawn into cast-iron pipes laid along one 
side of the culvert. 

On account of the wet nature of the ground and the com- 
paratively low level of the city, special precautions had to be taken 
against water getting into the culverts or accumulating in them ; 
and the aim has been to make the whole watertight. The street 
boxes are built of brick, faced inside with cement, and the bottoms 
are concreted. They are provided with a cast-iron frame and 
cover, the latter being filled with concrete. А water-tight joint is 
made between cover and frame by the use of House's slow-setting 
cement.  Junction-boxes placed in the roadway are provided with 
specially heavy frames and covers, the latter being filled in with 
wood blocks. The covers are provided with inspection plugs, which 
allow of à rapid examination of the system being made without 
liftipg the covers. Any accumulation of water can be removed 
through the inspection-plug hole by means of à small hand-pump. 
A record is kept of the condition of the boxes, and of the dates of 
their having been pumped out. The covers are also lifted period- 
ically for the ventilation of the culverts. No trouble has been 
experienced from gas accumulating in the culverts. At the laying 
of the mains all defective gas services were renewed ; and those that 
ran close to the culvert were coated with a mixture of pitch and tar. 
The service mains are rubber-covered cables drawn into wrought- 
iron pipes, which are laid from the nearest street-box. They are 
connected to the Corporation-main fuses immediately inside the 
building. Tho connections to the distributing mains are clamped 
in the case of bare copper strip ; and insulated T joints are employed 
for connecting to cable. 

Throughout the system the positive and negative mains have 
certain relative positions under the footway ; namely, the negative 
main or feeder is everywhere next the kerb, and the positive next 
the houses. In the stroet boxes the positives are coloured blue, the 
negatives red, and the middle wire black ; the service cables are 
coloured in the same way. 

General Remarks.—From the experience here gained the author 
is of opinion that a gas-engine station necessitates more attention 
than a steam-driven station ; and more drivers of a better class are 
required for a given power than in the latter station. A couple of 
men are always required for the electrical starting of an engine. 
Without their help the strain on the armature would be too great, 
if the current were switched on when the machine was standing. 

The following statement shows the cost of current sold from 
January 23rd to December 31, 1895 :— 


Number of units sold .................... КИ КЕЛУУСУ 82,771 
Y lamps connected (equivalent in 8 C. l. S.)... 10,500 
Revenue from sale of currentUUUU— .. £2,186 
Average price obtained per uni... 6:344. 
Cost of ber unit 
RUE production. sold. 
£ s d. d. 
ое (ав) оосо ⁰ £01 3 0 1:450 
Oil, waste, water, and stores, including ignition 
DIT prr | 80 4 5 0:235 
Salaries and wages at generating station......... 444 17 4 1:290 
Repairs and maintenance of buildings, engines, 
dynamos and accumulators ..................... | 95 16 8 0:272 
Repairs and maintenance of mains... 76 4 6 0:221 
Rents, rates, and taxes .............................. 256 0 0 0:684 
Management expenses, &e w , 415 911 1:200 
ТЦёЦГайсе iocos наана p 25 2 0 0:07 
! ш 
D!! 21,868 17 8 | 5:42 


p 
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A machine can be started up and got on circuit in about two 
minutes, the stand-by units being kept plugged-up ontheswitchboard 
and the ignition tubes kept hot. For the sake of efficiency the 
machines are run as near to full load as possible, but, as far as 

overning is concerned, they can be run at any part of their load. 

he cost of fuel (gas) per Board of Trade unit sold for the year 
ending December 31, 1895, worked out at 145d. This, with gas 
at 2s. 3d. per 1,000 cubic feet, is equivalent to 53°6 cubic feet per 
unit sold, or 59 feet per unit generated. The total efficiency of 
units sold to generated is 91 per cent. This is equal to an average 
consumption during the year of 44 cubic feet of gas per E.H.P. 
hour. The cost of engine-room stores, including oil, waste, water, 
and ignition tubes, amounts to 0:23d. per unit sold, which compares 
favourably with steam-driven stations. Ignition tubes form a 
heavy item of the cost. Good results are now being obtained with 
porcelain tubes, which require only a short time to heat up. The 
cost of cooling water works out at a low figure, and this is due to 
the use of a tank of large capacity, which has special cooling 
arrangements. 

The station started to supply current on January 23, 1895, with 
2,300 8-c.p. lamps; there are now 13,500 lamps of 8 c.p. con- 
nected with the mains. The following statement shows the 
quantity of units of electricity generated, sold, &c., from J anuary 
23, 1895 to December 31, 1895 :-— 


Quantity sold :— Units. Units, 
Public amps — 

Private consumers by meter, at Ad. per unit. 574 
Private consumers by meter, at 7d. per unit. 82,197 

| 82,771 
Quantity used on works. 3,822 
Do. lost in batter . 6,304 

10,126 

Total quantity accounted for q . 92,897 

Quantity not accounted for................ EUR 2,229 

Total units generated ............ 95,126 


From this it will be seen that :— 
Per cent. 
Total efticiency —91:0 
Loss in batteries 67 
Loss in main = 253 


-———— 


1000 
The total maximum supply demand was 159,000 watts, which 
is equivalent to 5,300 30-watt lamps. 


DISCUSSION. 


Mr. К. R, DOLBY said that, in examining the tables, he saw that the 
gas used per electrical horse-power was 27'1 cubic ft., or 27:4 cubic ft. 
including the ignition. The engine was then giving off the full load of 
120 н.р. Returning to Table IL, the smaller engines were giving about 
576 н.р., and that was obtained from 29 cubic ft. per electrical horse- 
power, or 29°4 including ignition. He was in hopes that Mr. McCowen 
would have been able to add the results of the tests upon the new high- 
speed engines, but it appeared that he was not abie to do во yet, although 
tests were made at the works before they were delivered. There wax one 
very important point to which attention should be given. He had not 
been able to see in the Paper any analyses as to gas. Now, there was con- 
siderable difference in the gas in Glasgow and in Belfast, and it was an 
importaut matter in preparing specifications for gas engines to know what 
were the exact qualities of the gas to be used, or they might get testa 
in the works of one main with gas which appeared to be eminently satis- 
factory, but when they came to test them with gas in another place where 
the gas was not of the same quality, they would not get the same results 
up to specification standard: and it would te a very valuable addition if 
the analyses were given. It was always very interesting to compare the 
light which could have been obtained from gas by using it in an ordinary 
way in burners, and then pointing out how much more candle-power they 
had been able to obtain by using this gas in producing electricity. If the 
point were put before the ordinary consumers of the gas it would be an 
incentive to them to use electricity in preference to gas, putting aside the 
question of injury to decorations, &c. 

Mr. B. DONKIN said he would like to know whether there wa any 
trouble with the gas engines in regard to internal deposit, or bow often 
they required to be cleaned. With regard to the experiments in the Paper, 
he noticed they were only of 30 minutes’ duration, and even one or two 
were rather lower than that. He supposed that was sufficient, but he should 
like to have the author's opinion as to whether they would have been 
altered if they had been a little longer. | 

Mr. B. T. O'BRIEN asked what induced the Belfast Corporation to put 
down gas instead of steam plant. It had always struck him that gas was 
a more expensive way of generating power than steam. Gas engines at 
first worked very efficiently to an average of about 20 cubic ft. per indi- 
cated horse-power per hour, but afterwards they began tousea little more 
yas. Taking the price of gas indicated in the Paper, 2». 3d. per thousand 
cubic feet, it гап to about two-thirds of a penny per horse-power per hour. 
Steam engines would work it with far greater etticiency at, say, two pounds 
of coal per indicated borse-power per hour than gas engines would give. 

Prof. GOODMAN (Yorkshire College) pointed out the extremely high 
consumption of gas in Belfast. They had a gas engine at Leeds, which, 
when they were worklng it at full power, just used under 20 cubic ft. of 


gas per electrical horse-power per hour. Taking a week’s run, light and 
heavy loads, they gave out somewhere about 25ft. of gas per horse-power, 
and the cost of gas in Leeds was considerably under 14, per electrical 
horse-power per hour, which was nearly half the cost in the Belfast instal- 
lation. Considering that it was a private installation at Leeds, on a com- 
paratively small scale, he thought that either they were doing remarkably 
good results, or that in Belfast they were doing remarkably bad resulta, 
He did not like to criticise work carried on by such an eminent engineer 
as Prof. Kennedy, but he thought there must be something radically wrong 
when the engines were using such an enormous amount of gas as this. 

Sir EDWARD CARBUTT, Bart., asked whether the effect of the engines 
working was to cause vibration in adjoining buildings in Belfast. In the 
St. James's district, London, they had had complaints from the clubs of 
the vibration which was set up in this way. It must have been at a time, 
of course, when all the engines were going. 

Mr. J. H. GREENHILL said the question had been asked, Why had 
gas plant been adopted in Belfast? That question was probably put from 
an economical point of view ; but when it was taken into consideration 
that one of the ostensible reasons for the establishment of & central 
electrical station in Belfast was to relieve the gas works, the question 
became of double significance. He supposed the advising engineer to the 
Corporation had very good reason for so doing. Mr. McCowen was not 
responsible for the adoption of gas engines in Belfast. He drew attention 
to the want of economy in these engines. A good many had passed through 
his hands as an expert, and the results obtained in Belfast were not very 
favourable. In these very large engines they had got 20:9 cubic feet per 
indicated horse power, but he had known personally that engines one 
quarter the size had done very much better than that. Не had got as low 
as 184 and even less than that. 

Mr. McCOWEN, in reply, said that with reference to the tests, he 
considered the time sufficient, and every care was taken to have the teets 
fairly reliable. Electric ignition had not been tried up to the present. In 
regard to Mr. O'Brien's question as to the reasons for а gas engine station, 
he was afraid he could not answer that. Prof. Goodman referred to the 
high gas consumption, and said they had got down to 20ft. per electrical 
horse-power at Leeds. Gas was evidently very good there, and they 
seemed to have very efficient gas engines. As to running steady with 
flywheels, he had run a number of gas engines with flywheels, belt driving, 
and, as far as he saw, it was all right where they were running one engine 
on а load; but running parallel engines he found great difficulty, and never 
knew what load an engine was taking. There was no doubt about a belt 
being better than rope for a single-impulse engine, but for their engine in 
Belfast he thought rope was quite as good. There was not a bit more 
swing in the ropes when working than with & steam engine. They had had 
no complaints from neighbours as to vibration or nuisance, As to the 
governing, they had no passing of gases. 


BELFAST CORPORATION AND ELECTRIC LIGHTING. 


At the monthly meeting of the Delfast Corporation on Saturday, 
the Electric Committee reported that they had had under con- 
sideration the probable necessity of increasing the present gas plant 
in the central station, as that now available would in all likelihood 
be fully utilised before the extension of the system, as proposed, 
could be taken in hand. It was, however, satisfactory to know 
that the engineer's report showed a fair surplus over the working 
expenses. 

Councillor ANDREWS (Chairman of the Electric Committee), in moving 
the adoption of the report, said the Committee had had under considera- 
tion the necessity of increasing the present gas plant at the electric station, 
as that now available would be fully utilised before the extension of the 
system as proposed. Although the Committee had not yet arrived at any 
definite conclusion as to the amount of plant that would be required, they 
roughly put it down as equivalent to 7,000 more lamps, bringing up the 
possibilities of wiring to a little over 20,000 lamps. At the moment their 
safe limit, allowing the ordinary light by engines—that was one large 
engine and one small—was almost fully occupied. They had about a free 
margin of 1,000 8 c.p. lamps. Therefore, it was necessary for the Committee to 
take this matter of increased generating power in hand within a short time. 
The makers of the last engines, which had been going fairly satisfactorily, 
said they now saw where the difficulties referred to existed, and that they 
could overcome them, and deliver an engine, or a couple of engines, in a 
very short time. But the difficulty was in getting dynamos from the 
makers, as all the manufacturers of electric lamps were, of course, very 
busy at this time of the year in preparing for the coming winter season. 
The Committee would probably report to the Council next month that 
they had entered into negotiations for the erection of further plant, so 
that consumers need not be anxious about being short in supply in the 
winter. With regard to the larger scheme, which had been already 
reported to the Council, it was rather early to bring it forward yet. The 
outlay would be во large that it would have to be included iu the report 
of the Finance Committee for next year. It would amount, he might say, 
roughly, to about £100,000, and that would give them a sufficient supply 
to enable fully six times the present number of lamps being wired, a 
number which should be sufficient for the city for & number of years 
to come. 

Councillor WOODSIDE asked whether gas engines were most economical 
for working the electric light. He had heard it stated that the gas 
engines were not satisfactory ; aud why go to the expense of having further 
gas plant if it had not been satisfactory in the past? The Chairman of 
the Electric Committee told them that some of the engines were working 
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fairly satisfactorily. What did that mean ? Apparently there was some- 
thing that the members of that Corporation, and expecially those who were 
not members of the Electric Committee, knew nothing about. Were the 
makers of those engines responsible for their unsatisfactory state, and 
would they bear the expense of making them right ? 

Councillor YOUNG said that if the statement went forth that the 
Electric Committee were making a very large profit, the ratepayers would 
come to the conclusion that they were paying too much for the light. But 
it was misleading, because really they had no surplus at all. ‘They had 
borrowed £30,000, and the interest on that was not provided for, nor was 
there anything for a sinking fund. If they took these into consideration 
their surplus would not only disappear, but they would see that they were 
to the bad. If it was not that they had borrowed money from the Gas 
Committee they could not go on at all. He protested against any increase 
of power at the central station, which was next door toa chapel; and if 
they increased the power they would be in for a very serious action for 
injury to surrounding property. The sooner they got away from the 
present building and on the banks of the Lagan the better. It would 
also, in his opinion, be an improvement to have steam instead of gas 
engines, 

Councillor HARRISON said the Vice-Chairman of the Gas Committee 
(Councillor Young) had furnished them with an excellent reason why the 
price of gas should be reduced. He had told them that because the 
Electric Committee was working at a small profit, therefore the public 
would demand a reduction of price. 

Councillor BARKLIE said that Councillor Young bad been finding fault 
with the Electric Committee for constructing this station on its present 
site; but this station, he would point out, was not initiated by the 
members of the present Electric Committee, but by the Gas Committee ; 
so that the Gas Committee were really the persons who were to blame. 
It was a mistake to introduce gas engines at all for driving purposes. He 
had no doubt that when they got steam they would be able to supply 
electricity at a cheaper rate. 

Councillor ANDREWS, in reply, said they were at present paying about 
three times as much for fuel as they would with а steam-driving station. 
At the same time, the Electric Committee could not accept the responsi- 
bility for the position. All they could do was the very best possible with the 
plant in their hands. The plant was now working fairly satisfactorily, 
taken all round. With regard to the last two engines, the makers were bear- 
ing all the expense of making them efficient, and he had reasonable grounds 
for stating that they would be more efficient than the original engines, 
which were of a different type. The first engines never gave satisfaction, 
but the present type would be as satisfactory as large-power gas engines 
could be made. 
they could not make any very great show in the way of earning a profit. At 
the same time, if electric light went on as it had gone up to the present in 
Belfast, there was no doubt that they would be able in time to show a 
surplus at least sufficient to pay interest. 


ELECTRICITY IN AMERICAN COAL MINES.* 


Àn interesting electrically operated coal property is that of the 
Youghiogheny River Coal Company at Scott Haven, Pa. The mines 
in which the different machinesdriven by electric power arc installed 
are scattered over a large extent of territory. The power house is 
located on the east side of the Youghiogheny river, contiguous to 
the line of the B. and O. Railroad. The engine room is 74ft. long 
by 54ft. wide. The engine installation consists of three automatic 
engines, each 15 by 16 inches, with 72-in. fly wheels, running at 240 
revolutions. Each engine is belted to a four-pole 650 revolution, 
100 kilowatt general electric generator, wound for 500 volts, and 
over-compounded for 10 per cent. loss in the line. The engines 
and dynamos are erected on brick foundations, and current from the 
generators is carried under the floor to the switchboard by heavily 
insulated cables hung on porcelain insulators. 

_ The switchboard is of the skeleton type, divided into two parts, 
one for the generators and one for the feeders, on a plan similar to 
that used in electric railway stations. The generator board carries 
three automatic circuit breakers, three circular dial Weston am- 
meters, three main double-pole, double-throw switches and three 
field rheostats. The voltmeter is carried on a bracket on the side. 
Two ects of circuits are run, one of which is grounded, for haulage 
work, and the other insulated, for the fans, coal cutters, &c. Any 
machine may be run on either the insulated or the grounded cir- 
cuit. The feeder switchboard carries an automatic circuit breaker 
for each of the haulage circuits, a double-pole switch for each pump 
circuit, fan circuit and the coal cutter circuit, and a double-pole 
switch for throwing the metallic and grounded bus bars into 
multiple. Lightning arresters protecting the generators are placed 
behind the switchboard. From the power house the circuits for 
No. 1 mine are run on poles to the pit's mouth. This mine is 
about 900ft. from the power house, and the circuit is used to drive 
fans, pumps, locomotives and coal cutters. The fan is a Capell 
exhaust fan, 8ft. by ЗА. in diameter, running at 280 revolutions per 
minute, driven by a belted 25 n.r. multipolar motor, running at 
650 revolutions. 
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All the coal cutting is being done in No. 1 mine by five Jeffrey 
chain coal undercutters, operated a mile and three-quarters from 
the power house. The circuit for the coal cutters is insulated, 
the other circuits all having earth return. This mine is also pro- 
vided witha Knowles triplex pump, 6}іп. by 8in., driven by a 73 Н.Р. 
multipolar motor. The pump, motor and rheostat are mounted on 
an iron truck, and may be run over the track from place to place 
in the mine. 

The electric locomotive operated in this mine has a length of haul 
a little over a mile and a quarter. The grades vary from 1 percent. 
against loads, to 25 per cent. in their favour. The track is laid on 
thirty-pound rails, with a gauge of 434in. The overhead construc- 
tion is of the regular mining type. The pump and haulage circuits 
are all grounded for the return. 

The fact that the various mines are separated from each other by 
water introduces a novel feature into the installation, and illustrates 
the flexibility of electric power transmission. For each of the 
other mines in the Youghiogheny Company's system, current has 
to be carried under the 5 river by heavily insulated 
and armoured cables, to a small cable house forming the centre of 
distribution for the lines running to the mines on the west side of 
the river. In No. 4 and in the south-west mines electricity is applied 
to pumping purposes only. The ришрв are triplex pumps, similar 
to those in No. 1 mine, and are driven by two multipolar 5 
motors of 10 н.р. and 73 H. . respectively. These pumps are about 
8,000ft. away from the power house. In the Pacific mine the 
haulage is effected by a locomotive having a drawbar pull of 2, 500lb., 
with а length of haul of about 5,000ft. underground and 800ft. in 
the open. This mine also contains a pump, similar in size to that 
in No. 1 mine, driven by a 74 u.r. motor, located about 16,000ft. 
from the power house. A 30 н.р. motor fan is erected about 
1, 000 ft. beyond the pump. The installation of the electrical appa- 
ratus in No. 5 mine is not yet completed. 

In the new steel tipple of No. 1 mine a 73 Н.Р. motor drives a 
revolving screen and runs an emery wheel for sharpening bits, &c. 
The installation of electricity in this mine has proved of consider- 
able benefit from every point of view. A fair idea can be obtained 
of the economical value of electric haulage from the statement 
that the two locomotives have displaced 18 mules and their drivers ; 
and the four pumps, which take only a small share of the attention 
of three separate men, are doing the work with which ten men, 
four mules, two steam boilers and two steam pumps formerly found 
it difficult to cope. 


TRACTION QUANTITIES AND COEFFICIENTS. 


A number of useful data have been determined by Messrs. H. 
P. Curtiss and Н. О, Pond, of Cornell, during some tests of motor 
cars on a length of the Buffalo and Niagara Falls Electric Railway. 
This line is equipped with 78lb. girder rail laid on ties 2ft. between 
centres and rock-ballasted. The са шр саг had а 2816. body 
mounted on double trucks; and it was in length 386. over all, and 
8ft. wide. There was a motor on each of the four axles, thus 
giving cight driving wheels and no idlers or trailers. The total 
weight of the car was 30,515lb. In starting, the motors were 
connected two in series and two in parallel; when the normal 
speed was reached the motors were all connected in parallel. 
Tests were made as to the following quantities : (1) Friction of car; 
(2) acceleration ; (3) performance of car and of individual motors. 
The curves giving the results of these tests are published in the 
Street Railway Review, of Chicago, for July 15, 1896. A novel and 
ingenious method of determining the average friction was adopted, 
and consisted in measuring the distance along & level track at which 
the car came to rest from & known speed, no current being on the 
motors. The only objection to this method is that it does not 
measure the friction at a specific velocity, but averages it between 
the initial velocity and zero. During the first run, on this method, 
the coefficient of tractive resistance proved to be 6 661b. per 1,000Ib. 
gross weight; in the second and third runs it was 6˙86lb., and 
6:88lb. per 1,0001b. respectively. The results of the complete series 
of tests are summed up in the following averages :— 


Average friction of car, equivalent draw-bar pull. 208:51bs 
Average traction coefficient, pounds per 1,000..... ............... 6 861bs 
Average acceleration horae-power (this is not the actual electric 

horse-power expended) .......................... . 6:02 
Average mechanical efficiency of car on straight level track 

at constant speed ............ F 63°37 per cent 
Average voltage on line from several runs a . 513 10 
Average current taken on trip over entire line 65:4 amperes 
Average electrical horse-power of car over entire line.. . 40 
Average speed in miles per hour Et . . 
Maximum current taken by car during tests . 188 amperes 
Maximum pressure at car during tests 583 volts 
Maximum electrical horse-power of car during tests... 145 
Maximum speed in miles per hour on regular run........... ise ivan ales 36 
Maximum speed attained in miles per hour. . ИОНИ 42, 
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RECTIFIERS. 


When an alternate-current supply station is to be used for 
running public arc lamps, a choice between several methods is 
open. The lamps may be run singly or in batches off trans. 
formers fed from the ordinary mains; or they may be provided 
with a separate generating plant, producing continuous current ; 
or they may be supplied with rectified current, the power being 
generated in the ordinary supply sets. From the fact that all 
these methods have been adopted in modern stations, it is 
evidently not an easy matter to choose between them. Each 
possesses its peculiar merits. The first and last of the three 
methods have the advantage that the arc lamp load is put on 
the ordinary supply generators, and thus furnishes these with 
steady work, in addition to their fluctuating ordinary load. 
The second method involves the cost of erecting and running 
special generating plant, but it confers all the well-ascertained 
advantages of the continuous-current arc—a result which is, 
of course, also practically attained by the use of rectifiers. 
As between the first and last methods, the use of transformers 
with arcs in batches has the advantage of simplicity, while 
the rectifier enables the lamps to give a better light. But the 
rectifier is, comparatively speaking, a new thing, and doubt- 
less engineers have not been quite easy in their minds about 
it. It introduces a somewhat complicated apparatus into the 
circuit, and its two essential parts are not unnaturally looked 
upon as the source of two possible additions to the annual 
expenditure. It has been said that the transformer part of 
the rectifier—the part which converts the power at constant 
pressure into power at constant current—has a low power 
factor and involves considerable loss; and as to the com- 
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mutator part of the apparatus, where the real rectification is 
done, we have heard it said that this requires a deal of atten- 
tion, and consumes brushes at an alarming rate. Against 
these adverse opinions, however, there is the weight of con- 
siderable practical experience telling in favour of rectifiers. 
No one who has visited Portsmouth by night can fail to have 
noticed the fine illumination given by the rectified currents 
used there; and we understand that the rectifiers are run 
with very little cost for attendance, one boy being sufficient 
to manage the whole battery of rectifiers, the consumption 
of brushes, moreover, being reasonably low. We have a 
shrewd suspicion that success or failure in the use of rectifiers 
is very largely a matter of intelligent management, assuming 
that a well-designed type, such as that of Messrs. FERRANTI 
and Co., is used. In earlier forms of rectifiers troubles with 
the brushes were persistent; but in modern forms of the 
apparatus the violent sparking which takes place is almost 
entirely electrostatic discharge, and of a kind not calculated 
to burn the brushes or the commutator, if these are properly 
adjusted. 

In a Paper read before the Northern Society of Electrica] 
Engineers last session, an abstract of which we publish this 
week, Mr. Невкетн relates his experiences and conclusions 
in regard to The Use and Economies of Rectifiers for 
Are Lighting.” The Paper is a very fair and extensive 
survey of the subject, and there does not appear to be any 
important phase of the question which the author has left 
untouched. Mr. Незкетн first points out the paramount 
advantage which the use of rectifiers affords in allowing 
the arc load to be placed on the same generators as the 
ordinary load, and towards the end of his Paper he enters into 
detail as to the saving in size of plant and floor space which 
results. He next considers the question of efficiency, both 
apparent and real. The apparent efficiency, he thinks, is 
almost as important as the real efficiency. In other words, 
a high real efficiency does not completely atone for a low 
apparent efficiency arising from a low-power factor. For, 
when the power factor is low, the rectifier reduces the plant 
efficiency of the alternator on which it is run, since this is 
practically determined by the maximum current the alternator 
will develop, and is independent of whether that current is or 
is not largely idle. Fortunately for rectifiers, Mr. Hesxeru 
is able to pronounce favourably in regard to both efficiencies. 
He has found the real efficiency to be as high as 95 per cent., 
between one-tenth and full load, in the Ferranti rectifiers 
used at Blackpool; while an apparent efficiency of 90 per cent. 
has been realised. Public arc lighting does not require the 
load at any time to fall to anything so small as one-tenth 
of its full value; indeed, it rarely falls to half. The 
charge of inefficiency is thus satisfactorily disposed of. The 
effect of rectified currents on the mechanism of the lamps is 
next discussed. As would naturally be expected, the induc- 
tance in the coils 1з lower with a current of this form than 
with an alternating current. Self-induction splits a rectified 
alternate current into a continuous-current component and a 
pulsating-current component, a fact which makes it necessary 
to alter the winding and adjustments of a lamp when it is to 
be placed on a rectifier circuit. Finally, Mr. Незкетн has a 
few words to say about the maintenance of a rectifier. He 
has not found any trouble in regard to the consumption of 
brushes and commutator; and he states that, with care, the 
commutators will last quite as long as those of arc-light 
dynamos. In fact, Mr. Heskern regards the rectifier system 
as being by far the best solution of the problem of public arc 
lighting. It remains to be seen whether future experience 
will justify this somewhat sweeping dictum. a 


OBITUARY. 


SIR WILLIAM GROVE. 


We regret to announce the death, at the ripe age of 86, of 
Sir William Grove, eminent alike as a natural philosopher and 
as a lawyer. 

William Robert Grove was born at Swansea on July 11, 
1811. He never went to any of our great public schools, but 
after private tuition proceeded at an early age to Brasenose 
College, Oxford, where, in 1830, he took an ordinary degree. 
In 1885 Mr. Grove was called to the Bar, but instead of 
immediately actively practising became absorbed in electrical 
research work, devising in 1889 the zinc-platinum element 
which bears his name. Mr. Grove first made known his discovery 
through the medium of the Philosophical Mayazine of February, 
1889, and subsequently through the British Association, which 
met that year in Birmingham. The British Association com- 
munication was entitled “On a Small Voltaic Battery of 
Extraordinary Energy.” The Paper was accompanied by a 
specimen battery, ‘‘ hastily constructed,” consisting of an 
outer case of wood, height 53in., breadth 5in., width 8in., 
which the author remarked should be of glazed earthenware, 
„similar to the Wollaston troughs,” séparated into four com- 
partments by glass divisions. Into these compartments were 
placed four fiat porous vessels, the interior dimensions of 
which were 5 by 2}in. by in., the thickness of the“ parois ” 
being jin. ; they contained each three measured ounces. The 
metals (four pair) exposed each a surface of 16 sq. in., and the 
battery gave, by decomposition of acidulated water, 9 cub. in. 
of mixed gases per minute. Charcoal points burned bril. 
liantly, and the battery heated бір. of platinum wire j,th of 
an inch diameter, and its effect upon the magnet, when 
arranged as a single pair, was “© proportionately energetic.” 
The battery was stated to be constant for about an hour 
without any fresh supply of acids, and the porous vessels 
were described as being ‘identical in their constitution with 
the common tobacco pipe." The discoverer then goes on to 
explain “the rationale of the action of this combination," 
and concludes with the following remark: As far as my 
experiments go, its power with reference to Mr. Daniell’s 
battery: is, ceteris paribus, ав 16 to 1; but the relative pro- 
portions vary somewhat with the series. The cost of the 
whole apparatus is £2. 2s.” - | | 

In 1840, the year following this brilliant invention, Mr. 
Grove was appointed Professor of Experimental Philosophy 
at the London Institution, a chair which he filled for some five 
years. It was mainly during his tenure of this office that he 
built up the reputation he enjoyed among physicists all over 
the world. In the latter part of 1846 Mr. Grove published his 
famous essay On the Correlation of Physical Forces,“ con- 
taining the substance of a course of lectures delivered at the 
London Institution in 1848. And right well does this sterling 
contribution to physical science deserve its renown. Apart from 
the grand generalisation modestly put forward in the Corre- 
lation of Physical Forces,’’ the lucidity of the style; the 
cogency, clearness and orderly marshalling of the arguments ; 
the admirable conciseness, and the pregnant remarks on this 
subject and on that subject, which are scattered here and 
there throughout the essay, make it a model scientific 
menioir. | 

The essay commences with a modest plea for attention. 
The claim is not grounded upon the assumption that the 
author is an intellectual giant, but that he is a dwarf, who, 
being raised upon the high edifice erected by the labours of 
others, may possibly be able to see a little further than the 
original builders; ‘‘for no theory can be more immature, 
none is likely to be so incorrect, as that which is formed at 
the first flush of a new discovery ; and though time exalts the 
authority of those from whom it emanates, time can never 
give to the illustrious dead such means of analysing and cor- 
recting erroneous views as subsequent discoveries confer.” 
The author then proceeds to дейре his standpoint in the 
following terms :—‘‘The position which I seek to establish 
in this Essay is, that the various imponderable agencies, 
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or the affections of matter which constitute the main 
objects of experimental physics, viz., Heat, Light, Elec- 
tricity, Magnetism, Chemical Affinity, and Motion, are: 
all correlative, or have a reciprocal dependence. That. 


neither, taken abstractedly, can be said to be the essen- 
tial or proximate cause of the others, but that either may, as 


& force, produce, or be convertible into the other; thus, heat. 


may mediately or immediately produce electricity, electricity 
may produce heat; and so of the rest,’’ the term force in 
reference to the five ‘affections of matter," other than 
Motion, being defined “as that active principle inseparable 
from matter which induces its various changes.” The six 
** affections of matter are then treated of seriatim, and the 
convertibility of any one affection " into any other is demon- 
strated. As an instance of the author's method we cannot 
do better than quote the following :—‘ A prepared Daguerreo- 


type plate is enclosed in a box filled with water, having a’ 


glass front, with a shutter over it; between this glass and the 
plate is a gridiron of silver wire; the plate is connected with 
one extremity of a galvanometer coil, and the gridiron of wire 
with one extremity of a Bréguet’s helix; the other extremities 
of the galvanometer and helix are connected by a wire, and 
the needles brought to zero. As soon as a beam of either 
daylight or the oxyhydrogen light is, by raising the shutter, 
permitted to impinge upon the plate, the needles are deflected ; 
thus, Light being the initiating force, we get chemical action 
or the plate, electricity circulating through the wires, maynetism 
‘in the coil, heat in the helix, and motion in the needles." The 
concluding pages of this memorable essay are devoted to a 
strong defence of the doctrine of the non-annihilation of 
force." In several places in the course of this monograph 
the author gives vigorous expression to his dislike of hypothesis 
spinning and to his lawyer-like fondness for severe precision of 
phraseology. For instance, he condemns the latent heat 
hypothesis as ‘‘a dangerous one. . . . something like 
the old principle of Phlogiston. . . a mere subtle 
mental conception. . only to be received on the 
ground of absolute necessity." Again, further on he has 
hard words for the etherial hypothesis. The advocates 
-of the etherial hypothesis," he remarks, certainly have this 
advantage: that the ether, being hypothetical, can have its 
characters modified or changed without any possibility of 
disproof, either of its existence or modifications. . . . To 
account for the phenomena we assume the ether, and to prove 
the existence of the ether we cite the phenomena.” Precision 
of language is characterised as the safest guard to know- 
ledge, from the absence of which physical science has materially 
suffered.“ 

Mr. Grove was now a Fellow of the Royal Society, and took 
an active part in its proceedings, obtaining, in 1847, a Royal 
medal for his Bakerian lecture of November, 1846, On Cer- 
tain Phenomena of Voltaic Ignition and the Decomposition of 
Water into its Constituent Gases by Heat," a contribution 
occupying some sixteen pages of the Philosophical Transactions. 
To show Mr. Grove’s scientific activity at this period in his 
career we cannot do better than cite some of his more 
important Papers. In the Comptes Rendus for 1839 there is a 
„Note sur l'incapabilité de l'eau pour conduire les courants 
voltaiques sans étre decomposée ;’’ and in the same year the 
Philosophical Magazine contains Papers “On Voltaic Series 
and the Combination of Gases by Platinum," and “ On the 
Inaction of Amalgamated Zinc in Acidulated Water; and 
to Sturgeon’s Annals of Electricity for the same year was con- 
tributed an article on “ Voltaic Reaction, or the Phenomenon 
usually termed Polarisation.” In 1840 a Paper On some 
Phenomena of the Voltaic Disruptive Discharge“ was contributed 
to the Philosophical Magazine, where in 1841 and 1842 respec- 
tively also appeared articles On some Electro-Nitrogurets ” 
and “ On a Gaseous Voltaic Battery." In 1845 there were con- 
tributions ** On Grotthus's Theory of Molecular Decomposition 
and Recomposition (Phil. May.), on the ‘ Voltaic Action of 
Phosphorus, Sulphur, and Hydrocarbons ” (Phil. Trans.). In 
1847, in addition to the Bakerian lecture previously mentioned, 
the British Association Report contains a Paper “Оп the 
Quantity of Ilectrolysis as Affected by the Extent of the 
Sectional Area of the Electrolyte,“ the same report for 1848 


also containing a Paper On the Peculiar Cooling Effects of 
Hydrogen and its Compounds in Cases of Voltaic Ignition." 
Subsequently there were Papers On the Transmission of 
Electricity by Flames and Gases” (Roy. Inst. Proc., 
1851-54), “Оп the Electro-chemical Polarity of Gases, 
including the Strie in Electrical Discharges ” (Phil. Trans., 
1852), ** On the Influence of Light on the Polarised Elec- 
trode ” (Phil. Mag., 1858), ** On the Reflection and Inflection 
of Light by Incandescent Surfaces" (Phil. May., 1859), and 
* On the Transmission of Electrolysis across Glass (Phd. 
May., 1860). 

In 1866 Mr. Grove was President of the Dritish Association, 
which met that year at Nottingham, the subject of his 
Presidential Address being the “Continuity of Natural 
Phenomena; and in 1871 he was created a Judge of the 
Common Pleas. He retired from the Bench in 1887. 

Sir William Grove's interest in science research was ever 
keen, even during the sixteen years of his occupancy of the 
Bench, and on his retirement he at once returned to his old 
pursuit as far as his age permitted him. In February, 
1888, he delivered a lecture at the Royal Institution on 
““ Antagonism, or the Conflict of the Various Forces by 
which the Equilibiium of Nature is Maintained; ' and in 
March, 1891, he made a memorable speech at the Chemical 
Society's jubilee, reproaching himself for not having dis- 
covered the spectroscope, a -discovery to which he went 
tantalisingly near. | 

Whether Law gained as much as Science lost by Sir 
William Grove's increasing success in and final absorption by 
his legal work, it is not for us to say; but whatever the gain 
to Law, Science lost a mind of a rare type. 


THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY Е. С. RAPHAEL. 
(Continued from page 417.) 


Fall of Potential Methods. 

The principle of these methods is delightfully simple. A 
galvanometer is required whose deflections are proportional to 
the current through it, the instrument being used to measure 
relative differences of potential. Its resistance must be high 
compared with tho resistances of the fault, testing wires and 
cable; if it is not, a resistance must be placed in series with it 
to fulfil this condition. Connections are made as in Fig. 24. 
Between A and earth is a current generator, either а dynamo 
or & primary or secondary battery. The last-named is the 
best suitable for the purpose, as the current flowing must 
remain absolutely constant during the test. 

AB represents a known resistance R; D D represents the 
faulty section of cable, C being the position of the fault; w 
stands for the resistance of В C. 

On connecting the points 1 and 2 together there will be & 
galvanometer reading d, proportional to the difference of poten- 
tial between À and B. 

On connecting the points 2 and 8 together there will be a 
deflection d, proportional to the difference of potential between 
B and D, i.e., between B and С, as CD is not in the main 
circuit. 


Then v= R 2, 0 0 e 0 0 0 (24) 


1 
We will now consider the practical application of this. 


Method 8.—А В is a section of good cable, in series with 
D D, the faulty section. Testing wires or spare cables of good 
insulation are available to connect D and B respectively to the 
testing station A. There must be a resistance box in series 
with the galvanometer. This resistance is adjusted until both 
the deflections d, and d, are readable on the scale of the 
instrument, and are conveniently large. 


* From a forthcoming work to be published by The Electrician Printin 
and Publishing Company. All rights are reserved. MET 
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Let b be the distance required, viz., that from B to the | between the two cables at B must be a very good one. A 


point С; and let a be the length of cable between A and В. 
If A B be of the same sectional area as the faulty cable 


b= 4.42 бв 
1 

If, by adjusting the resistance in series with the galva- 
nometer, the reading di be made exactly a, d, will give directly 
the required length b. In practice, however, this adjustment 
is not worth the trouble. 

If the cables A B and BC are made up of several pieces of 
cable of different sectional areas, the “© equivalent lengths of 
the pieces (as explained in describing the loop tests) must be 
taken for а and b in equation 25. Thus, in the simple case in 
which A В has throughout a sectional area s, and B C through- 
out a sectional area s,, 


(25) 


‚8, * 
ф=а:2 , — 7 
81 di 


where a’ is the actual length of the piece A B, „ 2 being its 
$ 


(26) 


equivalent length—i.e., the length of a cable of sectional area 
з, which would have the same resistance as the piece А В. 


1 3 


2 
| 
ч 


5 
t | 
Fic. 24. 


Method 4.— When the conditions are such that the piece of 
good cable A B, with the testing-wire from B back to station, 
are not obtainable, A B must be a piece of cable in the testing- 
station itself, B D being, as before, a length of cable containing 
the fault. Then the one testing-wire, from the far end of the 
cable to the testing-station, is all that is required in the way of 
external circuit. But now it is usually necessary to make a 
correction for the difference in temperature between the two 
pieces of cable; this correction is especially important if the 
testing point is the engine-room of the station itself. In 
calculating the equivalent length of the piece of cable in the 
station, 0:22 per cent. must be added for every degree Fahren- 
heit its temperature is above the estimated temperature of the 
cable in the ground. The length and size of the piece of cable 
А В in the station should be chosen so that its equivalent 
length, and, therefore, its resistance, is about the same as that 
expected from the station to the fault, so that the deflections 
d, and d, may not be too different. 

Thus, if the fault be in a cable of 37/14 gauge, running to 
the station, and it is expected that the fault is about 100 yards 
distant, the piece A B may be taken of 7/14 cable, and its 


length с yards = 56 6. 9in. Then if the temperature error 


is negligable its equivalent length is 100 yards. If this piece 
of cable is in the engine room, whose temperature is 15deg. 
higher than the estimated temperature underground, 15 x 0-22 
= 9:89 per cent. must be added to obtain its correct equivalent 
length, which then becomes 103-8. Suppose the deflections 
obtained were d, = 241 and % = 218, the distance of the fault 


x x 108:8 = 98 yards. 
241 


. The size of the cable А В and the current sent through the 
circuit A B C, must be so chosen that there is no 


appreciable heating of either of the cables. This is very 
important, and applies also to method 8. The connection 


from the station would be a= 


good plan is to sweat both ends together, or to sweat each into 
a connecting-lug and bolt them up tightly, the lugs being first 
polished clean with emery cloth. 


The difficulty in carrying out these fall of potential methods 
is that the current through the main circuit ABC must be 
kept absolutely constant during the test. This would be easy 
enough if it were an ordinary circuit, but it includes the fault, 


Fic. 26. 


which is a thing of constantly varying resistance. In carrying 
out the test, the resistance of the galvanometer circuit is 
adjusted so that the deflections d, and d, are of convenient 
size, as above explained. lf necessary the E.M.F. of the 


dynamo or battery must also be adjusted, and a resistance 
inserted between the battery and A. A plug switch is the 
best to use to make the contacts 1, 2 and 2, 3. One of 
the pattern shown in Fig. 25 is to be preferred to the 


FId. 284. 


usual type of three-way plug switch shown in Fig. 26. 
An ordinary reversing plug switch, Fig. 27, may be used, 
in which case one segment is left free, and one plug only 
is used. Or else a Webb key may be employed, Figs. 284 


and 2858. The current in the main circuit ABC should be 
switched on about five minutes before the final test is made, 
so that the resistance of the fault has time first to assume a 
steady value; the current must be maintained constant, and 


Fid. 285. 
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must not be switched off until the test is completed. First 
the connection 2, 1 is made. The deflection is watched until 
it appears quite steady, neither increasing nor decreasing. 
Then 2, 1 is disconnected, and the connection 2, 8 is made. 
The deflection d, is read as quickly as possible, and then 2, 8 
is disconnected, and 2, 1 made as at first. If it is now found 
that di has not altered, the readings d, and d, can be taken as 
correct. But if d, is now considerably different, one must 
take more readings until they seem satisfactorily constant. 
Changing the connections and reading the deflections must be 
done as quickly as possible, from the first change onwards. 
The following is an example of the kind of readings one may 
gei:— 


d, d, 
216 

186 
295 

197 
280 

198 
281 

198 


In this case the readings 280 and 198 may be taken for ће 
calculation of the position of the fault. If the readings are 


very irregular a number of them must be taken, and Ф must 


be calculated from their sums. In the example above, if d, 
and d, be taken as 280 and 198 respectively, M = 0:861. The 


gum of all the readings of d, is 779, the sum of the readings 


d, is 902, and 902 = 0864, so that there is a difference of 
about a-third per cent. 


02 

It is always advisable to have an ammeter in the battery 
circuit, to see that too much current is not allowed to pass. 
This may be replaced by a galvanometer of the d’Arsonval 
pattern, if one is available, in addition to the instrument which 
is actually required for the test. It should be connected in the 
cable circuit between the battery and A, and should be shunted 
with a resistance of such a value that a conveniently large 
reading on the galvanometer scale is obtained. An adjustable 
resistance of some sort, capable of standing the main current, 
should also be included in the circuit. This is shown in 
Fig. 29. The latter resistance is to be continually adjusted 
so as to keep Ше deflection of the d'Arsonval galvanometer 
constant, and thus to compensate for the variations in the 
resistance of the fault. If this be done it is necessary to have 
two observers, one watching the d’Arsonval galvanometer and 
maintaining the current constant, the other carrying out the 
localisation test with the other galvanometer. A d'Arsonval 
galvanometer is recommended, as it is almost absolutely 
dead-beat. 

General Conclusions.—'The loop tests are to be preferred 
wherever they can be used, as they are easier to carry out 
than the fall of potential methods, they are null" methods, 
and they are not influenced by variations in the resistance of 
the fault. Another great advantage of the loop methods is 
that exactly the same apparatus and methods of procedure 
ean be employed whatever the resistance of the fault or 
sectional area of the cable. The fall of potential method 
requires to be adjusted to circumstances in each case. This 
is an important consideration. When a fault appears in & 
network, especially if this is & rare occurrence, the engineer is 
sure to feel more or less * worried " ; but if he knows exactly 
what is to be done and in what order to do it, without having 
to waste too much time thinking and considering, things will 
go much easier. It is well to have ready worked out, once for 
all, the equivalent lengths of the various loops that would be 
most likely to be required, and to have one or two pairs of 
leads of known length specially reserved for such tests. 

However great the hurry, the time necessary to make good 
tight connections must not be grudged. Murray’s method 
(method 1) can be made absolutely direct-reading as already 
explained, and it can be carried out without the use of a resis- 
tance box, the only expensive piece of apparatus required being 


the galvanometer. This has often been replaced by a telephone, 
a contact-breaker being placed in the battery circuit. The 
modification is, however, not to be recommended. In ihe first 
place, it takes longer to adjust the bridge to balance, as the 
hum or click in the telephone is of the same character whether 
the slide has to be moved to the right or to the left, or whether 
more or less resistance is required in the adjustable arm of a 
resistance box bridge. Secondly, the use of interrupted or 
alternating currents for the bridge may give errors owing to 
the different capacities and self-inductions of the different parts 
of the loops. | 

It may happen that the only return circuit that can be 
obtained is a testing-wire, whose equivalent length in terms of 
the main cable would be very large indeed. In such a case a 
fall of potential method must be used. 

Varley's method (method 2) cannot be employed when the 
resistance of the loop is very low, as for instance in the 
first example given to illustrate method 1. The reason of 
this is that the value of d (Fig. 19 and equation 22) would 
have to be so small that it could not be adjusted accurately 
with the coils of an ordinary resistance-box pattern bridge. 
The method is & great favourite in cable factories, as the 
connections of the bridge for copper resistance measurements 
have hardly to be changcd for the test. But in cable factory 


1 
2 " 
A B 
3 M ------ D queen C D 
е b 
Z { 
d’Arsonval. | Fault. 
Galvanometer. 
Earth 
Fid. 29. 


testing- rooms the conditions are different. The bridge often 
has coils from ,';th of an ohm upwards as well as a sensitive 
galvanometer, so that «d can be determined to 180th of an 
ohm by taking comparative deflections. Then the connec- 
iions are only changed over to Murray's method in the case 
of very low resistance cables. A testing-room electrician 
prefers a slightly longer calculation to disturbing the connec- 
tions on his instrument table. 


(To be continued.) 
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Electric Driving of Machine Tools.—4Àt the present time, 
says Mr. Horace L. Arnold, in his series of articles on “ Modern 
Machine Shop Economics,” now running through the Engi- 
neeriny Magazine, “electric driving of machine tools is in a tran- 
sition stage of development, which may end in complete systems 
of individual motor driving, or in mixed systems whereseparate 
motor units of not very large capacity drive short lines of 
shafting. There seems at present a strong probability in 
favour of a final verdict for the individual system, where each 
tool is driven by its own independent electric motor. There is 
every reason to hope that all overhead shafting, pulleys, and 
belting may disappear from the machine shops, as these hitherto 
indispensable elements of power transmission are dirty and 
expensive light-obscuring annoyances ; the sooner they go, the 
better for all concerned.” | 
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NOTES ON SOME AMERICAN ALTERNATING- 
CURRENT MACHINERY.* 


(Concluded from page 149.) 


Of the many topics bearing upon the best mc hods of alternating- 
current practice none, perhaps, has brought forth more discussion 
than the question of frequency ; and as the conclusions arrived at 
by different writers have been more or less conflicting, it will prove 
of interest, we trust, to learn why the standard of 60 cycles per 
second has been adopted by the General Electric Company. The 
tendency, and, in fact, the general practice abroad, has resulted in 
the employment of frequencies in this neighbourhood, showing 
that whatever may be the advantages of very high frequencies, 
those to be gained by the use of lower are paramount. 

Frequency. —All of the old single-phase generators were designed 
for 125 cycles per second ; but the latest types are designed for 60 
cycles, as has been previously stated. There is no reason why 
motors cannot be operated on circuits of any frequency ; but in 
order to get them comparatively small, and at the same time adapted 
to low speeds, frequencies lower than 125 must be adopted. The 
drop in the line is another factor of great importance. The react- 
ance voltage, that is, the drop due to self-induction of the line, is 
directly proportional to the frequency, and, consequently, if we have 
twice the frequency we get twice the reactive drop. The total drop, 
that is, the impedance drop, is the square root of the square of the 
ohmic drop plus the square of the reactive drop, and consequently 
the total drop in the line is greatly increased as the reactive drop 
increases. As an example, we will consider a No. 0000 B. and S. 
wire, which has an ohmic resistance of 0:26 ohm per mile. The 
reactance at 60 cycles is 0:65 ohm per mile, aud the reactance at 
126 cycles is 1:34 ohms, consequently the impedance of the line at 
60 cycles is 07 ohm, and at 125 cycles 1:37 ohms. With a power 
factor as high as 95 per cent. this gives an apparent resistance to 
the line at 60 cycles of 0:44 ohm and at 125 cycles 0:66 ohm, or 
the apparent resistance is increased 50 per cent., with about 100 per 
cent. increase in frequency. It is to be noticed that at 60 cycles per 
second the reactance is about two and one-half times as large as 
the resistance for this particular wire; in sizes of wire most 
commonly used, that is, from No. 1 to No. 6, at 60 cycles, the 
reactance is very small, and in most cases practically negligible, 
while still very considerable at 125 cycles. 

From what has just been said it would appear that low 
frequencies are preferable, but transformers used on low-frequency 
circuits are necessarily larger for the same output than those 
required when higher frequencies are employed. Consequently a 
mean between the two must be chosen, the higher frequencies 
being avoided, owing to the greater drop in the line and the 
necessarily high speed of generators and motors, while it is prac- 
tically impossible to operate incandescent lights below 926 to 30 
cycles per second, and arc lights below 40 to 45 cycles, owing 
to the perceptible flickering. It is chiefly for these reasons that 
the General Electric Company has adopted 60 cycles asa standard. 

In special cases, as, for instance, in transforming alternating cur- 
rents to continuous currents, it is advisable to use still lower fre- 
quencies, as otherwise the peripheral speed and the number of poles 
of therotary transformers have to be high. The rotary transformers 
operating the plant of the Pittsburg Reduction Company are running 
at 25 cycles, and the Portland and Lowell transformers at 30 cycles. 
For very large units it might be advantageous to go even still lower. 

Alternating-Current Transformers. — Constant improvements have 
taken place in the manufacture of alternating-current transformers 
built by the General Electric Company, and the old forms of type 
B. and E. transformers have been replaced by the type of more 
modern design, and in the latter constant improvements have been 
made without change in appearance and size by the use of better 
iron and consequent increase in efficiency, until at present the iron 
used in these transformers has a hysteretic coeflicient as low as 
0:0025, while in the older t pes frequently two and three times 
this quantity were anavoidad e. The result of this reduced core 
loss has been an increased efficiency, which shows up especially in 
an increased all-day efliciency. 

The type F transformer consists of primary and secondary coils 
laid close together, interwound in the larger sizes, and surrounded 
by a divided magnetic circuit giving tho least magnetic length for a 
given magnetic cross-section. The losses in an alternating-current 
transformer consist of the C?R loss in the copper of the primary 
and secondary coils, and the hysteresis loss in the iron. Of these 
the latter is by far the more important factor in the all-day 
efficiency of the system, since it takes place continuously, whether 
the transformer is loaded or not, while the loss in the copper is 
noticeable only under load and practically disappears when the 
transformer is but lightly loaded. It is therefore of the greatest 


* Abstract from the Electrical World of New York. We are indebted 
to our New York contemporary for the blocks illustrating this article, 
which gives a useful insight into American methods, 


importance to keep the hysteresis loss in the tr. naformer as low as 

ossible. For instance, if in a transformer having an efficiency of 
bo per cent. at full load, the C?R loss being 1 per cent. and the 
hysteresis loss 3 per cent., we assume that the full load is on 
during two hours of each day, running at no load the remaining 
22 hours, it follows that the total loss in the trausformer for the 
two hours will be 4 per cent. of the rated output, and that for the 


remaining 22 hours 3 per cent., giving a total of 1x2 5 237 


per cent. of the true output. which is an all-day efficiency of 
63 per cent. If now the transformer be redesigned, so as to give 
a C*R loss of 2 per cent. and a hysteresis loss of but 2 per 
cent., then with the same full load efficiency of 96 per cent., 
the all-day loss would be, under the previous condition of load, 


4x 205925 per cent., that is, the all-day efficiency would be 


74 per cent., which is considerably higher than in the first case. 
In reality, transformers used for lighting very seldom run at full 
load, and most of the time operate practically at no load. This 
shows the exceeding importance of having hysteresis loss as small 
as possible, while the C?R loss which takes place only under 
load, that is where the efficiency is high, is of less importance. 
With the advent of the new low-frequency work at 60 cycles, it was 
found desirable to design a new line of transformers, giving the same 
high efficiency at 60 cycles as the type F transformers give at 135 
cycles. While the type F transformers can be used at 60 cycles 
as well as at 125 cycles, the efficiency, and especially the all-day 
efficiency, is necessarily lower at the lower frequency, and, therefore, 
for high economy work a special line of low-frequency transformers 
became desirable. These have been called type G transformers, and 
have essentially the same features as those of type F, except that 
the secondary voltages of 115 and 230 volts, the latter being 
designed for the three-wire system, have been used, corresponding 
to a ratio of transformation of 1 to 9 or multiples thereof, while in 
the type F transformers the ratio of transformation of 1 to 10 is 
used with secondary voltages of 52 and 104, The higher secondary 
voltage in the type G transformer is to be preferred, since in low- 
frequency systems it is more economical, and at the same time 
offers the desirable opportunity of employing secondary mains, 
utilising the increased secondary voltage with the attendant in- 
creased efficiency. For this reason the вате secondary voltage 
was adopted as that commonly used in continuous low-tension dis- 
tributing systems. . 

The exciting current of the transformers, that is, the current 
passing through the primary coil at no load, frequently but errone- 
ously called the leakage current, is of comparatively small import- 
ance for the efficiency of operation, since it is essentially a lagging or 
idle current and does not represent power consumed, This means 
that the current reaches its maximum when the volts have decreased, 
and that the maximum value of the volts occurs at the moment 
when the current is still very small, so that the product of volts 
and amperes or the total power is considerably less than the product 
of average volts and average amperes. That part of the exciting 
current which represents energy, is, however, of great importance. 
Since it is the energy consumed due to hysteresis it is called the 
hysteretic energy current, or in other words, in a transformer 
having a 2 per cent. hysteresis loss, the energy part of the exciting 
current is 2 per cent., while the total exciting current may be 3 or 
4 per cent., or even more according to the construction of the 
transformer. 

Type F and type G transformers are built in sizes from 300 volts 
up to 30,000 volts, and from 6 lights to 600 lights. In the larger 
sizes the primary and secondary coils are interwound with each other 
so as to give low self-induction, and thereby close regulation, or a 
small drop of voltage from no load to full load. If the distance 
between the primary and secondary coils in a transformer is con- 
siderable, or the coils are thick, a large percentage of the magnetic 
flux passes between the coils when the transformer is loaded, owing 
to the counter magneto-motive force due to the secondary coil. The 
result is therefore that if the total magnetic flux passes around the 
secondary coil when the latter becomes loaded the voltage drops otf. 
To avoid this the primary and secondary coils are brought very close 
together, so as to leave no room for magnetic flux to pass between 
them. All the transformers are tested for insulation at a voltage 
many times exceeding their rated voltage. 

The transformers of type F and type G are mounted in cast-iron 
boxes which can be filled with oil or they may be used without oil. 

Large transformers of from 30 kilowatts to about 800 kilowatts 
output are usually of the air-blast type; that is, both the copper and 
the iron are thoroughly separated, and an air blast produced by a small 
blower driven by a motor is blown through the passage between the 
coils as well as the iron. The general type is the same as in the F 
and G transformers, representing the transformer with external 
exciting magnetic circuit. The coils stand vertically, and consist of 
a large number of small primary and secondary coils alternating 
with each other and having air spaces for artificial cooling left 
between them. "The iron is not built up s»lid, but numerous spaces 
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are left as ventilating ducts. In some of these transformers, instead 
of air a flow of oil is used for cooling, and, the whole transformer 
being immersed in an oil tank, the construction being in other 
respects the same as in the air-blast type, the oil merely replacing 
the air for carrying off the heat. Such transformers have been 
built and are in operation in sizes up to 830 kilowatts and potential 
up to 12,000 volts. The efficiency of these large transformers is 
extremely high, reaching 98:3 per cent. in the 830 kilowatts oil- 
cooled transformer built for the carborundum plant at Niagara 
Falls and operating at 25 cycles. This transformer is also of 
interest, inasmuch as its magnetic circuit probably represents 
the largest alternating magnetic flux ever produced, being over 
42,000,000 lines. 

. Two distinct types of potential regulators are now being built by 
the General Electric Company, one of unitooth construction, and 
designated as M. R., and the second of multi-tooth construction, 
and designated as I. R. The M. R. regulators consist of two 
stationary coils placed at right angles to each other and fitted into 
four large slots in an exterior stationary magnetic iron circuit. 
Within the coils is an iron core which is capable of being turned 
in relation to the stationary field, so that by moving this core 
90deg. the flux set up by one of the coils, which is the primary, 
may be shifted in its direction so that, more or less lines of induc- 
tion interlink with the secondary coil, and thus produce an increase 
or decrease of the secondary potential The primary coil is in 
parallel with the mains, while the secondary is in series, and 
therefcre the difference of potential on the mains may be raised or 
lowered. 

These M. H. regulators are built in the following standard 
styles :—The 1 kilowatt 60 cycle, wound for either 1,000 or 2,000 
volts primary, and permitting of 24 per cent. or 5 per cent. boost- 
ing. The secondary current capacity is from 20 to 40 amperes on 
those adapted to 1,000 volts, and from 10 to 20 amperes for those 
built for 2,000 volts. The second size is of 1} kilowatt capacity, 
125 cycles, and wound for the same voltages as the previous. The 
third size is a 3 kilowatt 60-cycle regulator, wound for either 1,000 
or 2,000 volts, and either 23 or 5 per cent. boosting—that is, with 
а capacity of 30 to 60 amperes secondary for the regulator having 
a 2,000-volt primary, and from 60 to 120 amperes for the coil having 
1,000 volts primary. The fourth size is of 3°76 kilowatt capacity, 
for 125 cycles, and bas the same winding as the preceding. A fifth 
type is designed for 6 kilowatt 60 cycles and wound for the same 
voltages and percentages of boosting, and is built suitable for a 
2,000-volt circuit with 60 or 120 amperes, or 1,000-volt circuit with 
120 and 240 amperes respectively. "The sixth type is of 7:5 kilo- 
watt capacity, designed for 125 cycles, the same voltages and per- 
centage of boosting, 75 or 150 amperes in the 2,000-volt circuit, and 
150 to 300 amperes in the 1,000-volt circuit. 

In special cases regulators are built of ratios different from those 
given above, as, for instance, a great number of 1 kilowatt regu- 
lators which are now being built in which the primary is designed 
for 100 volts and 8 volts boosting. 

The I. R. regulators are built upon practically the same lines as 
the induction motor; that is to say, the movable and stationary 
members have distributive windings. "These I. R. regulators are 
built in larger sizes, where the unitooth construction of the M. R. 
regulators would offer too high self-induction, while for smaller 
sizes the M. R. type is to be preferred. The principle of these 
I. R. regulators is that the mutual induction between the primary 
and secondary is varied by moving the armature of the regulator 
in relation to the field so that in а particular position the secondary 
potential is practically added to the primary, while if the armature 
is moved through the distance between the two poles it is sub- 
tracted therefrom, and consequently the terminal voltage, which is 
the resultant of the effect of the primary on the secondary, is 
changed. 

. A large size regulator used in the carborundum plant at Niagara 
is described in the Transactions of the American Institute of 
Electrical Engineers, September, 1895, from which we have taken 
a few extracts. 
33 to 35, is used on the Niagara power circuit in connection with a 
stationary transformer, by means of which latter the voltage 
generated at the power house is reduced from 2,200 volts to 185 
volts, and supplied to regulator at this voltage. By varying the 
position of the armature in relation to the field of the regulator the 
difference of potential at the secondary, that is, at the carborundum 
furnace, can be varied accordingly. : 

When the furnace is started, that is, when the resistance of the 
furnace is very high, the position of the armature in relation to the 
field is such that the secondary voltage is 250 and the secondary 
current 3,000 amperes. Ав the furnace heats up the resistance 
decreases, and consequently the voltage has to be reduced. If the 
armature is in the middle position between the two extremes, the 
voltage is 185, and the current is 4,500 amperes. In this position, 
therefore, the regulator neither boosts nor lowers the voltage. 
When the furnace is going full blast the voltage is still more 
decreased and the current increased to give the same output, so 


This regulator, diagrammatically shown in Figs. 
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that we then have 100 volts and 7,500 amperes. The position 
of the armature and the field are shown plainly in Figs. 33 to 35. . 
This regulator is designed so that the armature can be moved 
either by hand or by motor. At present the hand regulation is 
being used. 

Alternating-Current Fan Motor.—Although a number of fan 
motors have been placed upon the market of practically the same 
design as that made by the General Electric Company, yet per- 
haps few have taken the trouble to inform themselves of the 
principles employed in its action. The motor has a laminated field 
in one type of eight poles, and is designed for 125 cycles ; while 
in the second type it is designed for 60 cycles, and has four poles. 
Both types run at about 1,800 revolutions per minute. The arma- 
ture is of the squirrel cage pattern—that is, there is no wire wound 
upon the armature, but it is simply a solid mass of iron and copper. 


Partly covering each field spool is a shading coil (Fig. 36) which 
consists of a copper ring passing through the middle of the pole, and 
covering half of it. The object of these shading coils is to displace 
the magnetism between the armature and the field, so that the 
pull, instead of being in the line connecting the centre of the 
armature with the centre of the field, in which direction, of 
course, there would be no turning moment, is displaced sideways, 
thereby causing a continuous pull in a definite direction between 
the surface of the armature and the field. 

If we consider a certain instant, when the current through the 
field spools is a maximum, and consequently the magnetism going 
through the pole is а maximum, part of this magnetism, as seen 
in the sketch, passes through the short-circuited shading coil, and 


Fics. 36 and 37. 


consequently causes a current to flow in this coil. Let O A, Fig. 37, 
be the resultant magnetism of the field excitation and the current 
in the shading coil; OB is then the secondary current, which 
is 90deg. ahead of the magnetism ; consequently OC represents 
the phase relation of the primary current and the magnetism. 
Since OC represents the magnetism corresponding to the primary 
current, and consequently is in the direction of the middle of the 
pole and the centre of the armature, O A, which is the resultant 
magnetism, is displaced therefrom, and produces consequently a 
turning moment on the armature. 
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Insulators.—With the installation of high-potential plants it has 
been necessary to improve upon the insulators employed upon the 
lines carrying high voltages, and after a great deal of experimenting 
the General Electric Company has now adopted a double-petticoat 
porcelain insulator for voltages up to 15,000 or 20,000. Before these 
insulators leave the factory they are subjected to a very careful test 
at 30,000 volts. It is found that not 1 per cent. of the insulators 
crack at this potential, but practically all of them stand at least 
40,000, even when supported on wet wooden pins and covered with 
snow or moisture. Since it might be of interest to know how these 
tests are carried out, we will briefly mention the methods employed. 

A ring-shaped transformer made of regular armature punchings 
is surrounded by a number of wooden spools wound with the pri- 
mary and secondary coils. By coupling in series or parallel all the 
primary coils, and likewise all the secondary coils, practically any 
desired ratio of transformation can be given to the transformers, and 
in this way any desired voltage or current may be obtained. 

The transformers used in testing these insulators are so propor- 
tioned as to cause about one ampere to flow in the high potential 
circuit. To do this the transformer has to have a great deal of self- 
induction, therefore if there is any possibility of resonance it will be 
likely to show itself. 

If what has been previously stated in this article is recalled, it 
will be remembered that the conditions for resonance depend upon 
the product of the capacity and the self- induction; therefore, 
although the capacity is very small in this circuit, since the self- 
induction is large, resonance may occur. It is necessary, therefore, 
to shunt the transformers by means of spark gaps, so that when 
resonance occurs, due to a change in the shape of the wave, the 
sparks will jump across the needle points in the shunted gap and 
thus save the transformer. It has been found that under certain 
oonditions with the same generator and with different kinds of 
external loads the ratio of transformation, or rather the potential, 
judging from the ratio of transformation of the transformer, has 
varied 100 per cent. These high-potential insulators have 
been used in several places, for instance, Folsom, Cal. ; 
Guadalahara, Mex. ; Regla, Mex., and the circuits upon which 
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they are employed are from 19,000 to 12,000 volts. There is 
at present in operation at the Schenectady works a high- 
potential experimental line transmitting power from the power- 
house to the punchiog shop at the potential of 21,000 volts. 
The difference of potential in the power-house at the terminals 
of a monocyclic generator is 1,000 volts. In a special transformer- 
house this potential is raised by means of two 30-kilowatt oil 
insulated transformers to practically 20,000 volts. The ratio of 
transformation of each transformer is 575 to 11,500. By the con- 
nections given in Fig. 38 approximately 21,000 volts will be obtained 
at the terminals. The power is supplied at this potential, and by 
means of step-down transformers, identical in construction to tho 
step-up transformers, reduced to 1,000 volts and further to 110 
volts inside the punching shop, where the power is utilised for 
driving all the punching presses for arc lighting and incandescent 
lighting. This line has been in continuous and successful opera- 
tion for about three months. 


CORRESPONDENCE, 
— 
THE DUODECIMAL SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The article which you reprint on page 418 (July 24, 
1896) seems to me to be replete with common sense. The first 
sentence exposes the tactics of the opponent of the metric 
system, and the two sentences beginning the last paragraph 
are equally judicious. 

There is, however, one rather serious matter referred to in 
the middle of the article, which is not, in my opinion, 
thoroughly examined. I refer to the matter of names. I 
take it for granted that the so-called metric system, on a 
decimal basis, will be adopted in this country, and probably 
before very long, even though, owing to the enormous quan- 
tity of old-fashioned weights and measures in constant use 
by the multitude, the change must involve inconvenience for 
a time. It is a far more difficult matter than the rationalisa- 
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tion of the electrical units, yet it will be done. But what I 
do not like about the metric system is the names. The prin- 


ciple is to have a word, say metre, and then develop others 
from it, centimetre, millimetre, and so on. This is scientific, 
and is simple in a certain sense. But it is not, I think, suit- 
able for popular use. 1 think that besides this scientific 
system, the various sub-units should have popular names, 
short names, monosyllabic and widely differentiated, just as 
are the old names, mile, league, yard, foot, inch, acre, perch, 
pole, and so on ad inf. The names are capital, for popular use. 
No ordinary person need know them all (I refer to the same 
done in the metric system), but only those he is concerned 
with. The question is, whether we should employ the old 
names (which the writer in Jvnyineering objects to), say, call 
the metre a yard, or, for distinctness and transitionally, a new 
yard, the kilogramme a new pound, and so on—or a fresh lot 
should be invented. Iam inclined to think the man in the street 
will do it himself if it is not done for him, or else stick to the 
old names. He won’t stand Latin and Greek combinations 
and polysyllables; pint, quart, and so on, is the sort of thing 
he wants. If decimetre is forced upon him he is likely to call it 
a dessy. New monosyllabic words can be turned out in large 
number,.quite easily. But their meanings would have to be 
learnt. This would be rather harder than giving a new mean- 
ing (in size) to an old word, without altering its type, though 
probably more satisfactory in the long run.— Yours, &c., 
July 81, 1896. OLIVER HEAvISLIDE. 


NEGATIVE ACCURACY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Prof. Silvanus Thompson’s logical processes of 
thought” consist in а petitio principii. He assumes that 
resistance is a positive scalar quantity, and then deduces that 
it cannot be a directed quantity. Zf resistance be conveniently 
defined to be a positive scalar quantity, it cannot then be logi- 
cally assumed to have directed properties; but that is one of 
the questions at issue. Is it or is it not convenient to define 
resistance as a positive scalar quantity? There is no authori- 
tative statement on the subject, so far as І am aware. Nothiug 
in the definition of the legal ohm states that it is a positive 
scalar quantity. 

As to the ratio of two vectors being necessarily scalar, Prof. 
Thompson bad better study the subject a little more, when he 
willfind that, in general, the ratio of two vectors is not all scalar. 
No doubt the ratio of two parallel vectors is scalar; but there 
is nothing in the nature of scalar quantities, as such, to prevent 
the ratio of two such vectors being а negative scalar. Besides 


all this, an alternating voltage is not а vector at all; so that 


g » when V and A are alternating voltages and currents, is 


d À 
not the ratio of two vectors. 
Prof. Silvanus Thompson says (see The Filectrician, 


July 24th, p. 421) there“ might be other criteria” between 
a distributed adjuvant electromotive force” and a negative 
resi tance, І am sure we would all feel very much obliged 
if h. would suggest some way of distinguishing between 
ordinary resistance and Lord Rayleigh’s suggested opposing 
electromotive cause of the resistance of alloys. Perhaps the 
same method might enable us to distinguish between adjuvant 
electromotive forces and negative resistances. 

In conclusion, I entirely disclaim any desire to decide 
whether or no a negative resistance exists in any particular 
case; but I do claim that the only sound objection to the use 
of the term “ negative resistance is founded on the clearness 
and convenience of using the term resistance only for cases 
in which work is irreversibly turned into heat, and not for 
a reversed heat operation. But this is to add something to 
existing definitions of electrical resistance.—Yours, &c., 

GEO. Fras. FITZGERALD. 


Trinity College, Dublin, July 25, 1896. 


THE SALARY OF SCIENCE DEMONSTRATORS. 
TO THE EDITOR OF THE ELECTRICIAN. | 


Siz: In your impression of the 24th ult., р. 398, you refer 
to a protest by a correspondent of Nature against what he 
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eonsiders the scandalously low salary of £70 per annum for 
a demonstrator of chemistry. It appears to me difficult to 
understand what else can be expected. There is nothing now 
80 cheap or so easily obtained as what is called education. 
Being cheaply obtained, it is gradually becoming of smaller 
value. The country is beginning to see that that which is 
ordinarily called education must be supplemented by that 
which is the most important education, though not called 
education—namely, personal practical experience. That 
which is only book-and-lip education must become a drug 
in the labour market; everyone can get it; one person can 
teach twenty—three-fourths of it is of no convertible value— 
the recipient, in fact, has nothing to sell or a very limited 
market. We are multiplying at an enormous rate the number 
of those who have what is, after all, a superficial technical 
knowledge of things; and are losing sight of the superior 
value, as a marketable commodity, of much dearly-bought 
practical experience, tacked on to a moderate quantity of that 
which is commonly called education.— Yours, &c., 


London, August 4, 1896. Wysrow. 


JOHNSON AND PHILLIPS’ ARC LAMP. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: We regret to observe in your last issue an unauthorised 
statement to the effect that Brockie-Pell Arc Lamp (Limited) 
has been formed for the purpose of taking over part of our 
business. We must ask you to kindly contradict this, as the 
Company referred to leaves our business alone, taking over 
from us only Messrs. Brockie and Pell, in whom we cannot 
claim to have proprietary rights. The Company, we under- 
stand, has been formed for the exploitation of certain of Mr. 
Brockie's patents for which we did not see our way to make 
an offer; but our name did not appear in the prospectus, we 
have no "interest i in the concern, nor do we consider that our 
business in arc lamps will be adversely affected by it. We 
shall continue to manufacture our lamps as before, bestowing 
upon them that care in make and finish to which their great 
success in the past has been due. It may be difficult for 
experts to detect the difference between our lamp and that 
known up to the present as the Brockie-Pell;“ but to our 
customers the difference will be apparent, inasmuch as the 
price of ours will now be reduced by the amount hitherto 
paid in royalties.— Yours, &c., JOHNSON AND PurLurs. 

Old Charlton, Kent, August 4, 1896. 


RE OZONE: A PROTEST. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: It is very hard for me to have to reply to an article 
published by a paper of such a high scientific repute as The 
Electrician—to say to the not very competent man who wrote 
it, that he was utterly wrong when stating that my apparatus 
is of two types: ‘‘in one of which rows of points are oppos ed 
with no intervening dielectric, save air; while in the othe. «n 
electrode is enclosed in à vacuous glass envelope, which is 
surrounded by concentric rings with radial points looking 
inwards towards the axis of the glass tube encircled by the 
rings. This annular structure constitutes the other electrode, 
and is made of aluminium." 

Whoever may be the author of the above lines, he had no 
right to write them, because his statement is ab: olutely wrong. 

I never constructed any apparatus with no intervening dielec- 
tric; there are strong objections to the construction of such 
an ozoniser, and I cannot make out how your contributor 
discovered that I produce ozone without a dielectric. I must 
strongly protest against this most unscientific and unfair 
criticism of your representative, who insists in saying that 
there is no dielectric between my clectrodes, and takes advan- 
tage of this erroneous description of my apparatuses to run 
them down just at the moment when, after six years of work, 
I have succeeded in constructing what may be safely called a 
commercial ozoniser. 

I will take the liberty to tell him that the apparatus which 
he recommends in the form of two concentric glass tubes 
with conducting coatings on their remote surfaces, and entirely 


out of contact with the ozone, which is confined to passage оо онаси Xai и Нн ac NN AMETE, 
the annular space defined by the concentric glass tubes’’ is 
merely a toy. Не is sweet and short when he condemns my 
electrodes, which, as a matter of fact, in spite of what he 
says, are separated by an absolute dielectric septum of glass. 

' Ag to the apparatus, we may be allowed to speak. It is 
not necessary to do more than remind our readers that the 
best type of ozoniser used by chemists for the preparation of 
ozone in the greatest quantity and highest attainable concen- 
tration has an absolute dielectric septum (of glass) between 
the two coated surfaces.” 

The construction of my ozonisers allows me to utilise the 
two sides of my electrodes, and the ozonising surface is twice 
greater than in the existing ozone generators. This, there- 
fore, enables me to obtain a larger yield of ozone. 

In the existing ozonisers there is a metal sheet on a glass 
plate or tube, then a second metal sheet on another glass 
plate or tube, and so on, so that there is only one space where 
the silent discharge takes place, since one side only of the elec- 
trodes is working. In my apparatus there are successively a 
metallic electrode, a dielectric separator facing, on one side, 
the active surfaces of the first electrode, and, on the other, 
one active surface of the other electrode, and so on; and, 
therefore, each dielectric separator is between two flows of 
silent discharge. Thus, with 12 electrodes (assuming that the 
two end surfaces of the first and last electrodes do not work) 
there are 11 dielectric separators, and on each side of these 11 
separators, I have the effluvia, i.e., 22 surfaces of electrifying 
glow, as on each side of the dielectric, the silent discharge 
ozonises the stream of air, gas or mixture of gases forced 
through the apparatus by a blower. In а 1 н.р. generator or 
ozoniser, I have, therefore, 12 electrodes, 1 sq. ft. each, and 
utilise 22 sq. ft. of ozonising surface. Is it not wonderful 
that this absolutely original and efficient arrangement did not 
strike my supercilious critic, who does not appear to have 
noticed that I double the ozonising surface, and that I use 11 
dielectric separators each 14in. square ? 

Who said that the use of points is non essential or inju- 
rious? Му apparatus is based on this principle, that the 
electric tension is weak on all the plane parts of a conducting 
surface. In the theory of induction it is assumed that the 
particles of dielectrics between two conducting electrodes are 
in & certain state of tension, which rise higher and higher 
either by closer approximation of the inducing electrodes, 
increase of the charge, or by variation of the form. 

The tension of the particles of the dielectric is excessively 
increased when conductors terminate in mere points or 
small surfaces; in fact, all the lines of induction force may be 
supposed to concentrate upon a pointed conducting body. The 
tension does not vary sensibly near the centre of a flat elec- 
trode, but it augments rapidly in approaching the edges, 
corners, or extremities. Thus the tension is sensibly uniform 
on a plate; on the contrary, the tension is greater on the 
surfaces which present a small curve. At the spot where the 
conductor ends by a point the tension is almost infinite, and the 
resistance of the surrounding air cannot prevent the con- 
tinuous escape of electricity. The utilisation for the production 
of ozone of this property of points, edges, corners, &c., of 
increasing electric tension, and thus enabling the electricity 
with which an electrode is charged to overcome resistance 
and escape through the air or other non-conductor, is one of 
the characteristic features of the construction of my apparatuses, 
in which I produce ozone by the silent discharge, which means 
that between my electrodes there must be a dielectric. 

I daresay each of my electrodes bears at least 10,000 points 
per square foot, and there is no exaggeration in stating that 
the production ‘of ozone is much greater on such point bearing 
electrodes than on plain metal. 

It really looks asif the article had been written by a biassed 
party. ‘I'he only possible excuse would be that the so-called 
electrician who sneers at my work, of which I may be allowed 
to be proud, has not seen my apparatuses at all; but this is 
not an excuse. 

I had nothing to do with the Exhibition mentioned in the 
Production and Utilisation of Ozone." I never went to see 
it. Our offices and works are at 5, New Union-street, Е.С. 
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What interests me most is the application of ozone to 
industrial purposes, and therefore to the construction of 
ozonisers which present the essential qualities of cheapness, 
solidity, durability and efficiency. We have recently sent some 
1 н.р. ozone generators to Paris in a factory, where next week 
we will send six more; then we will have some in Sweden for 
purifying substances used in the manufacture of yeast; and 
next month we shall have ten 1 н.р. generators in Scotland 
for the oxidation of oils and linoleum. (The ozone is pro- 
duced in each ozoniser by means of 10,000 volts transformers.) 
Within a few weeks we shall probably have ready an installa- 
tion for the sterilisation of water by ozone. I very seldom 
speak of my own work ; but how can I, when attacked, avoid 
speaking for my generators which allow me to produce ozone 
on a manufacturing scale ? 

I must refer your contributor to my article in ihis week's 
Р Electricien, р. 54, on L'Ozone Industriel," where he will very 
likely find something instructive and to the point for him. 


In the meantime, we shall be glad to show him, when he 
likes, my small and large apparatus at work at 5, New Union- 
street, Moorgate Station ; and in conclusion I will say that if 
he tells me how many grammes of ozone the apparatus he 
patronises gives per horse-power and per day, I will give him 
my figures, and I can assure him that he will not find any 
ozoniser which, with a given output of electrical energy, will 
give better results than my point-bearing ozonisers, which 
can work day and night in а continuous manner. 

People who do not know ought not to be allowed to give 
their opinion ; they only do mischief. In this case, I must 
complain of the serious prejudice caused by an outside man 
who says, as if he were competent, until such proof is 
forthcoming, discussion is supererogatory." I can give the 
proof he wants, and I can discuss the question ; and I shall 
feel very thankful if you send to New Union-street one of 
your staff who will see my ozonisers at work, and who, if he 
desires, will make an analysis, and determine how many 
grammes of ozone we produce per horse-power hour. At the 
same time, he will be able to ascertain that if my ozonisers 
are not constructed according to what my anonymous critic 
calls so pretentiously the accepted canons,” they are none 
the worse for it; on the contrary. 

I should be very sorry, indeed very humiliated and.ashamed 
of myself, if I had ever distorted and misrepresented the true 
facts in such a wilful manner. I do not want apologies; I do 
not care for them. If some one can prove that my apparatus 
is badly constructed and not efficient, I will accept his 
criticisms, but I will never submit to unfair treatment; and 
this is why I protest against the article on ** The Production 
and Utilisation of Ozone."— Yours, &c., E. ANDREOLI. 


[We freely acknowledge an error of description in the case 
of the apparatus having rows of opposed points. Our criticism 
is, however, unaffected. All existing experience indicates 
that the coated surfaces acting as electrodes should be out of 
contact with the gas to be ozonised. In Mr. Andreoli's 
apparatus this requirement is not fulfilled, and it rests with 
him to prove that his departure from recognised practice is 
of advantage.— Ep. Z.] 


Tue ENaiNEERING Macaztne.—The August number of this 
magazine is now ready, and contains the following articles :—‘‘ The 
Relations of Finance to Industrial Success,” by Henry Clews; 
„The Fallacy of Municipal Ownership of Franchises,” by Frank 
M. Loomis; First Principles in Railroad Signalling,” by George 
H. Paine; ‘‘ The Era of Extravagance in the Electrical Business,” 
by Burton Е. Greene; The Architecture of Bridge Building," by 
E. C. Gardner; Are the Cyanid Patents Valid?” by J. S. C. 
Wells ; ** Natural Wealth and Industrial Possibilities of Cuba," by 
Raimundo Cabrera; ''Modern Machine-Shop Economics," by 
Horace L. Arnold; The Important Future of Producer- Gas, by 
A. Humboldt Sexton; and ‘‘ British Railway Stocks as Desirable 
Investments,” by W. J. Stevens. The issue also contains the 
usual exhaustive roview of the World’s Press. This number, as 
well as all the back numbers, may be obtained at the offices of the 
European Edition, 1, 2, and 3, Salisbury-court, Fleet-street, 
London, E.C. | 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New абор 
the week.] 


Price Insts, and similar matter should be sent early in 

SPECIAL NOTICE-—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78, 6d., post free 8s. 3d. abroad 9s. The book is greatly enlarged, 
is quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions oan de obtained of the Booksellers 
or direct frem the Publishing Officer, 1, 2 and 3, Salisbury-court, Flect- 
street, London 

„THE ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The NRW EDITION is Now Krapy. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

LABORATOBY NOTES AND FoRM8.—With the above title, we have ready 
a веб of 40 Elementary and Advanced Exercises for use in Electrical 
Poginoaring оа вез. ese have been prepared by Dr. J. A. Fleming 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three 1s. nett; or the bet of тешу Elementary (or Advanced) 
Exercises can be obtain rice Ds. 6d. nett. The complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in топ cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each. А full 
prospectus sent post free. 

‘ SUBMARINE CABLE-LAYING AND REPAIRING." —Dy Н. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 128. €d. Now READY. 

“Tue Worx or Невт2.”—Ву Dr. О. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. 

* ELzorRIO LAMPS AND Evectrio LioHriNG," by Prof. J. A. Fleming, 
M.A., D. Sc., F.R.S., is now ready. Тһе vook is handsomely bound, 
and full of original ilfustrations, designs, initiala, &o. Price 78. 6d., post 
free. Prospectus post free. 

„ ELEOTRIO MorivE POWER.”—A new work, by Mr. Albion T. Snell, 
witn this title, is now ready, containing the atest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad lis). 

‘ ELECTRICAL ENGINEERING FORMULA,"a pooket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now rooy: price 7s. 6d., by post 7s. 9d, 
(abroad 8s.) A large paper edition with wide margins can be supplied. 
price 128. 6d., post free 13s. (abroad 13s. 6d.). Prospectus on application, 

«Овом ARMATURES AND COMMUTATORS.”—By Mr. F. Marten Weymoutb. 
is also ready; price 78. 6d. (abroad 8s.). Prospectus on application. 

“Тнк STEAM ENGINE INDICATOR AND INDICATOR DriAGRAMS8."—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

„THE INOANDESCENT LAMP AND ITS MANUFACTURE."—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 78. 6d. (abroad 8s.). 
Prospectus on application. 


TENDERS Invitev.—The Electric Lighting Committee of the 
Bath Corporation invites tenders for (a) boiler-house p'ant— boiler 
and fittings, feed pump, «с. ; (b) engine-house plant—steam alter. 
nators, oil filter, fittings, &c., steam, exhaust, feed, blow-off and 
sundry pipes, valves, &c. ; (c) mains ; (d) crane ; and (f) arc lamps 
and posts. Plans, specifications, &c., may be obtained after the 
13th inst. from the consulting engineer (Mr. Robert Hammond), 
Ormond House, Great Trinity-lane, London, E.C.; and tenders 
must be sent in to the Clerk (Mr. F. H. Moger), 3, Wood-street, 
Bath, on or before, Monday, the 3lst inst. Further particulars 
are given in our advertisement columns. 3 


The St. Pancras Vestry invites tenders for supplying 
and erecting 80 arc-lamp columns. Further particulars may be 
obtained at the offices of the Electricity Department, 57, Pratt- 
street, Camden Town, N.W. Tenders should be sent to the Vestry 
Clerk (Mr. C. H. F. Barrett), Vestry Hall, Pancras-road, London, 
N.W., by noon on Monday, the 24th inst. Our advertisement 
columns contain some additional information. 


The Oldham Electric Light Committee invites tenders 
for an electrically-driven feed pump, capable of delivering 
2,000 gallons of water per hour against 125lbs. steam pressure. 
Specifications, &c., may be obtained from Mr. Arthur Andrew, 
Gas and Water Offices, Oldham, to whom tenders should be sent by 
Tuesday. the 18th inst. Further particulars appear in our adver- 
tisement pages. 

—— —— Тһе Dundee Gas Commissioners invite tenders for the 
supply of india-rubber covered electric light cables. Quantitier, 
&c., may be obtained from the electrical engineer, Dudhop:- 
crescent, Dundee, and tenders should be sent to Mr. Tho-. 
Thornton, Clerk to the Commissioners, City Chambers, Dundec, 
by the 19th inst, Further information appears in our. advertise 
ment pages. 
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TENDERS INviTED.—The Radcliffe District Council requires 
tenders for the supply and erection of a gas cngine and dynamo, 
and for wiring and hitting up the Technical School for the electric 
light. Tenders to the Clerk (Mr. J. Sharples) by the 17th inst. 

The Islington Vestry invites tenders for the enlarge- 
ment of its electricity supply station at Eden Grove. Tenders to 
the Vestry Clerk (Mr. Wm. F. Dewey), Vestry Hall, Upper-street, 
Islington, London, N., by the 21st inst. 

The Lighting Committee of the Copenhagen Municipal 
Council invites tenders for the supply of 20,000 incandescent lamps. 
Tenders to the Directeuren for Belyskingsraesen, Copenhagen, by 
the 22nd inst. 

The Spanish Government is inviting tenders for the 
construction and working of a telephone system in Mayagüez, in 
Porto Rico, and some particulars may be seen at the Commercial 
Department of the Foreign Office between 11 and 6 daily. Tenders 
should be sent in to the Minister of Public Works, Madrid, by 
October 8th. 

The Dortmund Municipal Council invites tenders for 
the supply and erection of boilers, steam engines and dynamos at 
its electricity supply station. Conditions from the Dureau des 
Stadtischen Elektricitäts Werkes. Tenders to tho Direction des 
Stadt. Elektricitäts Werkes, Dortmund, by September Ist. 


TENDERS ACCEPTED.—The Leyton District Council has decided to 
accept the tender of Messrs. S. Z. de Ferranti (Limited) for the 
supply cf 10-ampere electricity meters at £6 10s. each (less 15 per 
cent.) for use by private consumers. 

The tender of Messrs. Laing, Wharton and Down has 
been accepted by the Bath City Council for the electric wiring of 
the pump room extension at £273. 

—— ———— The St. George's Vestry has decided to accept the 
tender of Messrs. Ridout and Co. for wiring and fitting up the 
Pimlico-road offices for the electric light at £39. 15s., subject to an 
alternative price being obtained for utilising tbe existing fittings. 

——— The Leeds City Council has definitely accepted the 
tender of Messra. Laing, Wharton and Down for the supply of 
trolley wire and attachments for the Roundhay and Kirkstall 
tramway, at the sum of £5,740. 

The Cheltenham Town Council has decided to accept 
the tender of Messrs. Siemens Dros. and Co. for the supply of an 
alternator and a Belliss engine, at £1,590. It has also been decided 
to accept the tenders of Messrs. Chas. Malvern and Son for the 
extension of the electricity station buildings, at EI, 183; and the 
tender of the St. Pancras Iron Company for lamp standards for 
Bath-road, at £1. 17s. 6d. each. 

The Bray Town Commissioners have accepted the 
tender of Mr. W. Beckett, Dublin, for building a chimney at the 
electric light works for £546. 


APPOINTMENTS. —Mr. H. C. Bishop has been appointed resident 

engineer at the Leyton Electricity Works, at a salary of £156 per 
annum. ‘There were 56 applications for the position. Mr. Bishop 
has been engaged for some time past as an assistant at Bristol. 
The Dundee Town Council has appointed Mr. W. 
H. Tittensor borough electrical engineer, in place of Mr. W. H. 
Brownlee, who recently resigned, at a salary of £200 per annum. 
The Council has decided not to appoint an assistant electrical 
engineer, but the Convener of the Gas Committee and the engineer 
have been requested to adjust and increase the subordinate staff. 

APPOINTMENTS Vacant.—A clerk of works is required by the 
Leeds Corporation for the construction of the electric tramway from 
Roundhay to Kirkstall. Applications to the Town Clerk (Mr. Jno. 
Harrison) Town Hall, Leeds, by the 22nd inst. Some further 
particulars appear in our advertisement columns. 

The Bristol Corporation Electrical Committee invites 
applications for the position of a charge engineer at a salary of £2 
per week. Applications to the City Electrical Engineer (Mr. H. 
Faraday Proctor) Temple Back, Bristol, by Tuesday, the 11th 
inst. Some additional information is given in our advertisement 
columns. 


-— 


—————— There is а vacancy for an assistant at the City and 
Guilds Central Technical College. Commencing salary £150 per 
annum. Applications to Prof. Ayrton, Central Technical College, 
Exhibition-road, S.W. Additional particulars appear in our 
advertisement columns. 


— A teacher of advanced physics, mechanics and mathe- 
matics, is required at the Carpenters’ Company's Technical School, 
Jupp-road, Stratford, E. Salary £130 per annum. Applications to 
the Principal. 

Removats.-—The offices of the Dynamo Brush Company, formerly 
the Boudreaux Dynamo Brush Company, have been removed from 
Gresham-street to Chiswell House, Finsbury Pavement, E.C. 

The London offices of Messrs. Robey and Co. (Limited), 
of Globe Works, Lincoln, have been reinoved from 117, Cannon- 
atreet to 79, Queen Victoria-street, E.C. 


PARTNERSHIP CHANGES.—We are informed that Mr. C. Barry 
Hayes and Mr. John Wood, who have for many years taken a lead- 
ing part in the management of the business of Messrs. Mosses and 
Mitchell, have been admitted as partners in the firm. ; 


LiqUiDATION.—Àt a meeting of the proprietors of Callender's 
Bitumen, Telegraph and Waterproof Company (Limited), on July 
8th, it was resolved that for the purposes of reconstruction it was 
desirable to wind up the Company voluntarily. Messrs. H. Drake 
and D. P. McEwen were accordingly appointed liquidators. Раг- 
ticulars of the registration of the new company (Callender's Cable 
and Construction Company, Limited) are given in our present issue. 


„% BROCKIE-PELI., Акс Lamrs.—Mr. Bennett Pell, Managing 
Director of the Brockie-Pell Arc Lamp (Limited), informs us that 
orders for Breckie-Pell lamps should now be addressed to the 
oftices of the Company, 14, Gracechurch-street, London, E.C. 
Mr. Pell has, we learn, resigned his position with Messrs. Johnson 
and Phillips. Я 

«D. P." Batrery.—The D. P. Battery Company announce 
that, in view of the profits that have resulted from the sale of this 
well-known battery during the past year, a reduction in the price 
will be made to electric lighting contractors and others. | 


CassiEn’s MaGAZINE.— The contents of the August number of 
this magazine include articles on The Storage Battery for 
Central Stations, by Arthur E. Childs; Electric Fire Pumps,” 
by C. L. Newcomb ; The Future of Power Development," by 
George E. Strong; ‘‘ Automatic Coal-Weighing Machines for 
Power Stations,” by F. H. Richards; **The World's Desire for 
Rapid Transit," by G. E. Walsh ; **Some Unusual Forms of Loco- 
motives," ‘‘ Brains in Modern Steam Engine Building," ‘‘ Flywheel 
Novelties," ** Five-Crank Marine Engines," Elevator Cables," 
** Sind-Blast Apparatus for Cleaning Castings," ** Conveying Belts 
and their Use, Some Fuel Problems, and The Use of Power 
Hammers." The number also contains a biographical sketch of 
Charles Е. Brush, with portrait, and discussions of current topics 
of eugineering interest. 


Botton.—The General Purposes Committee has decided to give 
notice to the lessees of the tramways for the appointment of an 
arbitrator upon the question of introducing mechanical traction. 
The motive power suggested is electricity, powers for the adoption 
of which are being sought by the Town Council. | 

Carro.—The Cairo electric tramways were formally opened on 
Saturday last, the trial trip taking place in the presence of the 
Minister of Public Works (Fakhry Pacha) and a large concourse of 
spectators. The overhead trolley system is employed. | 

CHELTENHAM.—-On the recommendation of the borough electrical 
engineer (Mr. Hamilton Kilgour), the Town Council has decided 
to carry out some extensious of the electric light mains in the 
Suffolk-square district. —— St. James's Church and the Cambray 
Chapel, Cheltenham, are to be wired for the electric light. Current 
is to be taken from the Corporation's mains. 

Сокк. — Before deciding upon the question whether the Corpo- 
ration should itself carry out the conditions of the Cork Provisional 
Order, it has been decided to obtain terms from electrical firms 
for establishing an electricity supply station for supplying current 
for public and private lighting. 

Croypon.—Several applications for electric current have been 
received from residents in the London-road, a district outside 
the compulsory area, and the Town Council has decided to 
take steps for providing a supply, subject to a guarantee by the 
applicants to take a supply of energy for three years of such an 
aggregate amount as will produce annually a sum equal to 10 per 
cent, upon the expense of laying down the necessary works. It 
has also been decided to borrow an additional sum of £2,000 for 
the purpose. 

Dersy.—The Local Government Board has sanctioned the 
application of the Town Council for power to borrow £11,134 
for electric lighting purposes. 


DunpEE.—A report on the condition of the electricity works has 
been prepared by the borough electrical engineer. The plant was 
originally intended for the supply of 10,000 lamps, but there are 
at present 17,000 lamps connected. "The Wellgate, Overgate and 
Whitehall-street mains were overloaded ; and applications for a 
supply of current had been received from Dock-street and South 
Tay-street, in neither of which streets were mains laid, although 
they were both within the area of supply. It has been decided to 
make additions to the mains in these districts at a cost of £1,047. 
The engineer was also instructed to prepare a report on the electric 
lighting of High-street, and to make inquiries as to public street 
lighting by electricity in other towns. 

ELECTRIC Traction IN Ѕостн AFrica.—The Pretoria Tramway 
Company has obtained the sanction of the Government to sub- 
stitute electric for horse traction, provided the residents approve 
the proposed change. The necessary plant has already been ordered 
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from England, and work is expected to be commenced early next 
month. The cost of construction is put at about £8,500 per mile, 
and the Company is of opinion that by electrical powor the trams 
can be worked much more economically and satisfactorily than by 
‘horses. The capital of the Company is £65,000, in £1 shares. 

Ersom.—The Urban District Council has decided to apply for a 
Provisional Order. 


EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrica! apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from July 29th to 
August 5th, with the ports of destination :— 

Australasia—Launceston, £240 ; Melbourne, £634 (including £325 tele- 
graph material); Perth, £28 ; Sydney, £858 ; Wellington, £67. Belgium 
Antwerp, £38 ; Brussels, £519 ; Ostend, £83. Ceylon — Colombo, £145 
(telegraph material) China—Shanghai, £1,247. Denmark—-Copenhagen, 
£24 (telegraph wire) Egypt—Alexandria, £700. France. Boulogne, £15 ; 
Calais, 5 tons of telephone wire. Germany—Hamburg, £90. Holland— 
Amsterdam, £11. Hong Kong, £1,530 (telegraph apparatus) Jndia— 
Bombay, £10 ; Madras, £80. /taly— Genoa, £220 (electric launch). Japan 
Nagasaki, £32. South Africa—Cape Town, £589; Durban, £705 ; East 
London, £246 ; Port Elizabeth, £197. Spain—Paeages, £45. Straits 
Settlements —lenang, £331 ; Singapore, £180. Sweden — Gothenburg, £253 
(including £225 telegraph wire and cable) ; Stockholm, £195. 

GATESHEAD-ON-TYNE.—The following suggestive paragraph is 
taken from the report of the Parliamentary Committee presented 
at the last meeting of the Town Council :—** The Newcastle and 
District Electric Lighting Company recently intimated that they 
had abandoned the idea of obtaining a Provisional Order for the 
supply of the electric light in Gateshead ; and as no notice has 
been received from any other company, no application can be made 
this year to the Board of Trade for a Provisional Order except 
by the Corporation. Under these circumstances we recommend 
that for the present no action should be taken by the Council 
to obtain the necessary Order." Having freed themselves for a 
time from the attentions of electric light companies, the Council 
natural decided to do nothing, and adopted the Committee's 
recommendation with alacrity. 


HvurL.—The Finance Committee has now endorsed the recom- 
mendation to apply to the Local Government Board for sanction to 
borrow £42,000 for electric lighting purposes. 


JOHANNESBURG.—In the annual report of the manager of the 
Lighting Department of the Sanitary Board it is stated that the 
demand for electric current is far in excess of the capacity of the 
station, and considerable extensions will have to be carried out 
immediately. 16 has just been decided to light the railway stations 
and goods yards electrically. 


LivERPOOL. —Sir A. B. Forwood has resigned his position as Chair- 
man of the Lighting Committee, and Mr. Charles Petrie has been 
elected to the vacant position. The Committee have instructed 
the electrical engineer, Mr. A. Bromley Holmes, to carry on the 
manufacture, sale and fixing up of fittings as before ; but appli- 
cations for fixing fittings outside the area of the city or port of 
Liverpool or the borough of Bootle should be referred to the Com- 
mittee. | 


MaNcHEsTER.—On the recommendation of the Gas Committee 
the City Council has decided to make a further reduction in the 
charge for electric current to large consumers. The charge to such 
consumers has hitherto been 4s. per quarter per lamp and 2d. per 
unit, and under the new regulations the charge will be 3s. per 
quarter per lamp and 144. per unit. This is equivalent to a 
reduction of 25 per cent., and it is hoped that the result will be a 
great increase in consumption, particularly during the day hours. 


MILE END (Lonpon).—The County of London and Brush Pro- 
vincial Company has notified the Vestry of its intention to apply 
for a Provisional Order for the district ot Mile End Old Town. 


MILL Licutinc.—Considerable extensions of the electric lighting 
installation at Daubhill Mills have been decided upon by the pro- 
prietors, Messrs. Tootal, Broadhurst, and Lees. Messrs. Drake 
and Gorham have obtained the contract, and the work is bein 
Coa out by their Manchester branch to the specification of Mr. 

. Druce. 


PrvMouTH.—The borough electrical engineer (Mr. J. Н. Rider) 
has presented an exhaustive report on the question of the erection 
of an electricity supply station. Mr. Rider recommends (1) that 
the station should be erected on the site of the Prince Rock 
cottages, on the shores of the Cattewater; (2) that it should be 
so designed that the waste heat from the refuse destructor could 
be utilised if found desirable or feasible ; and (3) that electricity 
for traction purposes should be supplied from the same station. 
It is proposed to employ the alternating-current system. Mr. 
Rider suggests that the plant at the station should consist of three 
Lancashire boilers, with mechanical stokers and coal-conveying 
plant ; two direct-coupled steam alternators, of 200 kilowatts each ; 
aud two direct-coupled steam alternators of 100 kilowatts each; with 


the necessary switchboards, pumps, condensers, and other apparatus. 
The 100-kilowatt sets would be special combinations, which could 
be used either for tramway work alone, lighting alone, or tramway: 
and lighting at the same time. Vertical compound condensing 
engines of the enclosed type are recommended. It is proposed 
to work all auxiliary machinery, such as pumps, mechanical stokers, 
coal conveyers, &c., by means of electric motors, and to erecta 
battery of accumulators in connection with the electric traction 
plant. The latter would be charged during the hours of light load, 
and would help to meet the sudden demands for current on starting 
the tramcars, and would also take the whole of the car-load if 
required during a few hours each day. This plant would give an 
effective output of 400 kilowatts, leaving 200 kilowatts as spare, 
and would enable the equivalent of between 7,000 and 8,000 8 c.p., 
lamps to be supplied at one time (equal to about 12,000 8 c. p. 
lamps connected), besides the arc lighting and the one section of 
the tramways. The total capital expenditure is put at £46,000, 
and the annual expenses at £3,815. The annual income is esti- 
mated as follows :—public lighting £1,184 (74 arcs at £16 each), 
private lighting £3,000, and tramways £2,143 (147,000 units at 3Àd.), 
a total of £6,327, or a profit of £2,512. Mr. Rider recommends 
the adoption of the Brighton system of charging for current. Тһе 
Electric Lighting Committee has approved Mr. Rider's scheme, 
and have decided to recommend the Council to apply to the 
Local Government Board for sanction to borrow £46,000 for, the- 
purpose of carrying it out. 


RaxaooN.—The question of the erection of an electricity station 
for supplying current for public and private lighting is at presont 
being considered by the Municipal Council. А sub-committee із 
preparing a report on the subject. 

REIOATE.— The Town Council have decided to apply for a Pro- 
visional Order. This resolution has been come to owing to the 
receipt of a notice from the Guildford Electricity Supply Company 
of intention to apply for an Order. | 

THE TELEPHONE IN FirEsmniRE.—Àt the last meeting of the 
Telephone Committee the Chairman was authorised to obtain 
estimates for the construction and erection of a telephone system 
for the service of the county, and to insist upon the Government 
conforming to the conditions under which the National Company 
work as to wayleaves. It was agreed to demand £75 annually 
from the National Telephone Company for wayleaves for the 
system they still own in Fifeshire. 

WILLESDEN.— The District Council intends to oppose the appli- 
cation of the Willesden Green Electric Supply Company for a. 
Provisional Order. 

WoLvERHAMPTON.—The Town Council has accepted the tender 
of Messrs. Thomas Parker (Limited) for rewinding four armatures, 
and other electrical work, at £955. 10s. Permission to borrow 
this amount, and an additional sum of £600 already sanctioned 
by the Council, is being sought from the Local Government Board. 

Works Licutinc.— We learn that the contract for the electric 
lighting of Strine's Printing Company's Works in Derbyshire has: 
been placed with Messrs. Drake and Gorham. 


— 


COMPANIES’ MEETINGS AND REPORTS. 


Edison and Swan United Electric Light Company: 


(Limited). 


The thirteenth ordinary general meeting of the shareholders was held at 
Cannon-street Hotel on the 31st ult., under the presidency of Mr. J. S. 
Forbes. 

The SECRETARY (Mr. H. Charles Gover) baving read the notice calling 
the mceting, 

The CHAIRMAN, in moving the adoption of the report and accounta, 
reminded them that at their last meeting he pointed out the necessity fora 
good deal of reticence in their business, owing to the severity of the compe- 
tition they had to meet. It would also be necessary for him to be extremely 
reticent that day, for by going into details they would only be arming 
their opponents. Their business was progressing in bulk, although under the 
necessity of competition there was a diminution on the profit of many 
things. The year's working had given them a credit balance of £27,526, and 
after providing the interest on the debentures they recommended a divi- 
dend of 5 per cent. on the A capital and the carrying forward of a 
considerable balance. The amount carried forward would enable them 
to pay more than 5 per cent. if it were thought prudent to do so; 
but it was not. They thought that 5 per cent. was a very good dividend 
to pay until they saw that it was prudent to declare more. Не had said 
that they had to meet very severe competition, and that was the case, 
although it was a little lesa serious now than it had been. The Ediswan 
lamp had a certain reputation, and a great many were committed to 
its use, and liked it. A great many who had tried other lamps which 
had been offered to them had given them up, and were returning to 
the Company; but there was still competition in prices. Neverthe- 
less, the bulk of their business had increased; but the cost of. 
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materials had gone rather against them, platinum, brass, and things of 
that sort having been much higher in price. They had a strike in 
the early part of the year, and this disarranged their affairs for 
some time, and rather adversely affected the results of the year's working. 
The strike, however, opened their eyes to methods of making themselves 
independent of the class of people who struck ; but they suffered during 
the strike and for some time afterwards. From the sale of lamps, fittings, 
royalty on holders, &c., they bad derived £128,101, which exceeded the 
amount obtained in the previous year by £14,000. Although they had 
had а larger revenue, the profit had been less by about £2,000 than it 
was in the previous year. Nevertheless, they were able to recommend 
a dividend of 5 per cent. for the year, and to carry forward £5,552, 
compared with £3,700 a year ago. He believed they were now in a much 
sounder position than they were ever previously in, and they fully 
believed that the Company might be made more prosperous in the 
future. The stock on hand on the Ist July, 1895, amounted to 
£95,983; but on June 30th last the stock was £93,700, that being 
ita estimated value after a good deal of revision and some considerable 
writings-down in value. After calling attention to the chief items in the 
accounts he expressed a hope that sooner or later the “ В” shareholders 
would get something. It would not, however, be until after the “A” 
shareholders had received 7 per cent., when the B" shareholders would 
come in for one-fourth of the balance. 

Mr. J. W. SWAN, F.R.S., seconded the motion, which was carried 
unanimously. | 

After a few remarks from à SHAREHOLDER (to which the CHAIRMAN 
replied) a resolution was passed approving the dividend ; and the retiring 
Directors and auditors were subsequently re-elected. 

A vote of thanks to the Chairman aud Directors then terminated the 
proceedings. 


Waterloo and City Railway Company. 


The fifth half-yearly general meeting of the shareholders of this Com- 
pany was held at the Waterloo Station ye:terday (Thursday); Mr. 
Wyndham S. Portal presiding. 

''he SECRETARY (Mr. Fred. J. Macaulay) read the notice calling the 
meeting; the report of the Directors and statement of accounts being 
taken as read. 

The CHAIRMAN intimated that there were now 586 shareholdera of 
the Company. The Directors had only to report a steady and continuous 
progress. The description of the work during the last six months, as 
shown by the engineers’ report, was interesting and very instructive. 
Through the kindness of those gentlemen he had received another 
statement giving a summarised history of this exceptional railway 
undertaking up to the present time. The plan adopted for the con- 
struction of the railway was to erect a stage in the river Thames 
above Blackfriars Bridge, where 21 shafts were sunk 42ft. below the 
bed of the river. At the bottom of these shafts four shields were 
erected two in each shaft, and a driving tunnel, 12ft. in diameter, was 
commenced—two Citywards and two towards Waterloo. At the date of 
the last general meeting the City tunnels were under Queen Victoria- 
street, and they have now reached the western end of the City Station, 
where two tunnels, each 23ft. in diameter, have to be constructed to give 
the necessary space for the up and down platforms. "Towards Waterloo 
the progress has not been quite so rapid, because the Waterloo tunnels 
have been for some months past driven through gravel charged with 
water, necessitating the use of compressed air to prevent the influx 
of water into the workings Steady progress, however, had been made, 
and the northernmost, or up-tunnel, was now within 10 yards of the 
South-Eastern viaduct; and in the course of a few days the shield 
whieh was lowered into the bed of the river at Blackfriars, will eee daylight 
near Waterloo. The southernmost or down-Waterloo tunnel has now 
reached a forward point in Stamford-street. The total length of single 
tunnel constructed during the past six months has been 1,100 yards. The 
shareholders’ attention should be called to the fact that a work of such 
magnitude and importance had been carried out without any interference 
with the traffic of the important streets in the City and on the south side of 
the river under which the tunnel passes, Neither had there been a trace of 
what was going on below. It was very satisfactory to state that, althougha 
night watchman lost his life last May by falling into one of the shafts at the 
South Eastern Railway, the works had been carried out without mishap 
to any of the contractors’ workmen. I told them at the last mecting that 
arrangements were made with the South Western Railway Company with 
respect to the terminus at Waterloo station. With regard to the City 
terminus, suitable arrangements had been made with the Central London 
Railway Company for the accommodation of their traftic. He concluded 
by moving the adoption of the report and accounts, 

The resolution was agreed to unanimously, and a vote of thanks to the 
Chairman and his colleagues brought the proceedings to an end. 


Electric Construction Company (Limited). 


The report of the Directors of this Company, to be submitted to the 
shareholders at the third annual general meeting, to be he'd on Thursday, 
the 27th inst., at Winchester House, Old Broad-street, E.C., at 2:30 p.m., 
is as follows :— 


The net profit of the year, after paying interest and general expenses, 
providing for the full maintenance of buildings and plant, and appro- 
priating £5,000 to depreciation account, is £16,450. 9s. 11d. Adding to 
this amount the credit balance of £10,134. 15s. 10d. from last year, the 
sum available for dividend is £26,585. 5s. 9d., whereof the Directors recom- 
mend that £2,288. Os. 54. be applied in payment of the dividend on the 
Preference shares on September Ist next, and £11,000 in payment of a 
dividend of 5 per cent. (free of income-tax) on the Ordinary shares, one 


half on September Ist next, and the other half on March 1, 1897, aud that 
the balance, £13,297. 5s. 4d., be carried forward to the credit of next year. 
The gross manufacturing profit has increased from £31,814. 12s. 7d. in 
1895 to £41,353. 1s. in 1896. The output of the works shows a consider- 
able increase on that of the previous year, and the Company's high repu- 
tation for excellence in design and quality of workmanship has been fully 
maintained. The factories are now full of orders at fairly remunerative 
ricea. 

i To meet the demanda of a growing business a considerable addition bas 
been made to the baildings and plant at Bushbury ; and these exten- 
sions, which have recently been completed, will not only facilitate prompt 
execution of orders, but also tend to economy in production. Among the 
more important works completed during the year, or now in progress, may 
be mentioned orders from the War Office and Crown Agents for the 
Colonies, and contracts for the supply of plant for various central stations, 
including Shoreditch, Clerkenwell, Leyton, Durban, and the Hartlepools 
Electric Tramways. 

The retiring Directors, Sir Henry Mance and Mr. Philip Edward Beach- 
croft, offer themselves for re-election, as do the auditors, Messrs. James 
Meston and Co. 


Central London Railway Company. 


The following is the report of the Directors of this Compauy for the 
half-year ended June 30th, to be submitted to the general meeting of 
shareholders, to be held at the Cannon-street Hotel, E.C., on Tuesday, the 
11th inst., at д o'clock p.m. :— 

The expenditure during the half-year has amounted to £273,812, 14s. 9d., 
which, added to the amount previously expended, makes a total outlay of 
£442,098. Os. 11d. The further payments for property and works required 
during the next few months has rendered a call upon the shareboldera 
necessary, and accordingly a call of £2 per share, payable on the lst 
September next, has been made. Represzntations having been made that 
it would be a convenience to proprietora to be allowed to pay upin full the 
uncalled capital on their shares iu advance of calls, the Directora have 
decided, until further notice, to accept such payments in advance. 

Satisfactory progress has been made with the works. Possession has 
been obtained of the station sites at Shepherd's Bueh, Holland-park, 
Notting-hill-gate, Westbourne, Marble-arch, Oxford-circus, Tottenham- 
court-road, British Museum, and Chancery-lane. It has been considered 
expedient to enlarge the Post Office station in Newgate-street, and the 
acquisition of the additional property required for that purpose will 
involve some delay. The Great Eastern Company has approved the plans 
for the station at Liverpool-street, and it is hoped that an agreement satis- 
factory to all parties may soon be completed. The North London 
Company has also approved plans providing for a public acce:s from Broad- 
street station to the Liverpool-street station of the company. 


Liverpool Overhead Railway Company. 


The report of the Directora of this Company for the half-year ended 
June 30th, to be presented at the general meeting of shareholders to be 
held at the Law Association Rooms, 14, Cook-street, Liverpool, on Tuesday 
next, states that the gross revenue receipts for the period amounted to 


£31,286. Зз. 3d., and the working expenses to £19,694. 2s. Sd. The 
number of passengers carried during the last two years is as follows :— 
Half-year Half-year Half-year Half- year 


ending ресет. ending June, ending Decem- en ding June, 


ber 31, 1894. £0, 1895. ber 31, 1835. 30, 1896. 
First class 552,179 .. 400,260... 441,762... 455,561 
Second clas 2,228,224 . . 2,114,462 . . 2,374,794 ... 2,284,825 
Workmen (special return 
tickets . 1,050,976 ... 945,338... 950,819... 999,191 
Total 3,641 379 . . 5,460,069 . . 5,730,575 . . 3, 739, 575 


The works at the Southern Extension have been somewhat delayed ; but 
it is hoped that the liue will be opened in the late autumn. 

The total receipts from passenger traffic and miscellaneous items amount 
to £51,285. 3s. 3d., and after deducting working expenses and debenture 
interest there remaius a balance of £9,092. 0з. 10d. With the sum of 
£2,074. Өз. 7d., balance from last half-year, there is a sum of £11,166. 7s. 
Ба. available for dividend. The Direc ors recommend the declaration of 
dividends at the rate of 5 per cent. per annum on the Preference shares, 
and 2j per cent. per annum on the Ordinary shares, less tax, payable on 
the 15th inst., leaving a balance of £2,897. 12s. 5d. to be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
— 

BROCKIE-PELL ARC LAMP (LIMITED). — This Company was registered on 
July 22nd, with a capital of £80,000, in £1 shares, to enter into anagree- 
ment with William Shrimpton, The Associated Underwriters (Limited), 
James Brockie and Bennett Pell, to manufacture, sell and supply electric 
arc lamps, electric incandescent lamps and electrical apparatus generally, 
to carry on the business of an electric lighting company in all or any of its 
branches, and to carry on the business of electricians, electrical and 
mechanical engineers, suppliers of electricity, &c. The first subscribers, 
with one share each, are: J. A. Fuller, A. T. Bucknall, A. W. Lawson, 
E. Wyatt, W. H. May, A. Eldridge, and E. T. Church. 

CALLENDER’S CABLE AND CONSTRUCTION COMPANY (LIMITED).— 
This Company was registered on July 24th, with a capital of £100,000, in 
£5 shares, to acquire and take over as a going concern the business of con- 
tractors and manufacturers of electric cables, and bitumen and water- 
proofing materials carried on byCallender's Bitumen Telegraph and Water- 
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proof Company (Limited), at Belvedere, Erith, Kent ; and to carry on the 
business of electrical engineers, electricians, engineers, contractors, manu- 
facturers of and dealers in railway, tramway, electrical and other apparatus, 
mechanical and chemical engineers, &c. The first subscribers, with one 
share each, are :—G. Carr, G. M. Callender (engineer), W. D. Reid (engineer), 
S. C. Lambert (secretary), C. W. Clarke, T. Petersen (engineer), and E. 
Thomson. The first Directora are:—H. Drake, W. O. Callender, D. P. 
McEuen, G. A. Elliott, W. M. Mackenzie and T. O. Callender. Registered 
office, £0, Cannon-street, London, E.C. 

EDWIN DANKS AND CO. (OLDBURY), LIMITED.—This Company has 
been registered with a capital of £100,000. in £5 shares, to acquire the 
business of a boiler manufacturer, engineer, &c., hitherto carried on by 
Edwin Danks, at Oldbury, Worcestershire, and to carry on the businesses 
of boiler makers, mechanical, electrical and hydraulic engineers, elec- 
tricians, &c. 

GLORIA ELECTROLYTIC INCANDESCENT LIGHT COMPANY (LIMITED) 
This Company was registered on July 15th, with a capital of £20,000, in 
£1 shares, to work and deal with any inventions or patent rights relating 
to electric or gas lighting. 

IMPROVED INCANDESCENT ELECTRIC LAMP SYNDICATE (LIMITED)..— 
This Company was registered on July 22nd, with a capital of £700, in £1 
shares, to carry on business as electricians and engineers, suppliers of 
electricity, and manufacturers of electrical apparatus. The first sub- 
scribers (with one share each) are:—S. P. Enstick, engineer ; E. Sayer, 
engineer ; J. Bates, engineer; S. C. Phillips, A. E. Tighe. and C. O. 
Bastian, electrical engineer. The first Directora are S. C. Phillips, C. O. 
Bastian, S. P. Eastick, and E Sayer. 


NEWTON ELECTRICAL WORKS (LIMITED).— This Company was regis- 
tered on July 25th, with a capital of £80,000 in £10 shares, to acquire and 
take over as a going concern the business carried on at Taunton, under the 
style of The Newton Electrical Works, to enter into an agreement with 
Francis M. Newton, and to carry on the business of electricians, engineera, 
electrical apparatus manufacturers, and dealers, &c. The first subscribers 
are :—Francis M. Newton (80 shares, Н. N. Hickley (9 shares), A. Е. 
Newton (10 shares), Н. C. Sweet (I share), A. W. Edgell (100 shares), 
Lionel C. Н. Palairet (250 shares), and R. C. N. Palairet (250 shares). The 
first Directors are :—F. M. Newton, Н. N. Hickley, and Lionel C. Н. 
Palairet. | 

TAVERNIER SAFETY MOTOR 8YNDICATE (LIMITED).—This Company 
was registered on July 25th, with a capital of £3,000, in £50 shares, to 
carry into effect an agreement with Alphonse E. Tavernier, electrician, 
for the acquisition of certain patent rights, and to carry on the business of 
electricians, mechanical engineers, motor manufacturers, founders, &c. 


BOURNEMOUTH AND DISTRICT ELECTRIC SUPPLY COMPANY 
(LIMITED). — The annual retura of this Company to June 16th has just 
been filed. The capitalis £500,000, in £5 shares, and 5,725 of these have 
been subscribed for. The full amount per share has been called, and 
£28,625 has been received. 

CHATHAM, ROCHESTER, AND DISTRICT ELECTRIC LIGHTING COM- 
PANY (LIMITED).—The annual return of this Company to July 14th has 
been filed. The capital is £59,000, in £5 shares, and 5,890 of these have 
been taken up. 1,863 have been considered as paid, and the full amount 
has been called on 2,000, and £2 per share on the remaining 27. 


CITY NOTES. 


MEMORANDA.—-Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
5184. per oz. (Aug. 6th). Consols (22 per cent.) 1154—1158 for money, 
1154—1158 for account; 24 per cent. 108—108] (Aug. 6th) Stock 
Exchange Settling Days: Consols, Sept. Ist; Stocks and Shares Con- 
tinuation Days, Aug. llth and 26th; Ticket Days, Aug. 12th and 27th; 
Pay Day. Aug. 15th ; Mining Share Carry-over Days, Aug. 10th and 23rd. 

BELFAST STREET TRAMWAYS COMPANY (LIMITED).—In their half- 
yearly report to June 30th the Directors of this Company express their 
regret that up to the present they have not been able to come to terms 
with the Corporation for working their tramways by electric traction. The 
Company’s Bill authorising the use of electricity has been passed, but 
subject to the sanction of the Corporation being first obtained. 

BIRMINGHAM CENTRAL TRAMWAYS COMPANY (LIMTTRD).— A special 
meeting of the shareholders of this Company was held on Wednesday, for 
the purpose of confirming the resolution passed on the 20th ult., agreeing 
upon a voluntary liquidation with the view of transferring the business of 
the Company to the Canadian Syndicate or to à new company to be formed 
by them, The Chairman (Mr. Neale) moved the confirmation of the resolu- 
tion, and this was unanimously agreed to. 

BROCKIE-PELL ARC LAMP (LIMITED).—Letters of allotment and regret 
for the recent issue of capital by this Company have been posted. 

CALLENDER’S CABLE AND CONSTRUCTION COMPANY (LIMITED).— 
Letters of allotment and regret for the recent issue of debenture stock of 
this Company have been posted. 

CAPE TOWN AND SUBURBAN ELECTRIC LIGHTING SYNDICATE 
(LIMITED).—The annual meeting of this Syndicate was recently held at 
Cape Town. The Chairman (Mr. R. S. Solomon), iu moving the adoption 
of the report and accounts, congratulated the shareholders on the satis- 
factory increase in the business during the past year. Applications for 
electric current were coming in freely, and the prospects of the Syndicate 
were exceedingly encouraging. The year's revenue amounted to £4,898. 2s., 
and of this sum £2,695. 16s. 5d. was for private and £2,202. 5s. 9d. for 
Btreet lighting. The working expenses amounted to £2,500, 15s., and after 


providing for depreciation there was a balance of £1,900 available for dis- 
tribution, out of which it was decided to pay a dividend at the rate of 
7 per cent. per annum. Owing to the necessity to provide additional 
funds for expenditure already incurred on new works, end also for con- 
templated extensions, the Directora recommended that the capital of the 
Syndicate should be increased to £50,000 by the creation of 25,000 
additional shares of £1 each, and this proposal was duly agreed to. 


CITY AND SOUTH LONDON RAILWAY COMPANY.—The traffic 
returns of this Company for the week ended August 2nd were £1,036, 
against £804 in the correaponding period of last year, an increase of £222. 
The total receipts for the half-year amount to £4,524, against £4,224 in 
the corresponding period of 1895, an increase of £300. 


CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED).—The Directors 
of this Company recommend the payment of a dividend on the Ordinary 
shares at the rate of 8 per cent. per annum, free of income tax, for the half- 
year ended June 30th. 

DIRECT SPANISH TELEGRAPH COMPANY (LIMITED). —'The estimated 
traffic receipts of this Company for July are £1,950. 

D. P. BATTERY COMPANY (LIMITED).—At the recent general meeting 
of this Company & dividend at the rate of 19 per cent. was declared for 
the past year. 

ELECTRICAL DEVELOPMENT AND FINANCE CORPORATION (LIMITED). 
A prospectus has been issued inviting applications for 250,00) shares of 
£1 each in this Corporation, payable 5s. per share on application, 5a. on 
allotment.:5s. on November 204, and 5s. on January Ist, 1897. The 
Corporation, which has an authorised capital of 32502,000, iu £1 shares, has 
been formed to promote and develop undertakings for utilising electrical 
power in all its industrial applications. The business of the Cor- 
poration will not be confined to the British Isles, and it is proposed 
to extend operations to the Colonies aud foreign countries. The 
Directora anticipate a considerable revenue from the promotion and 
development of electric tramway undertakings, and from schemes for 
the transmission of electrical energy for mining and other purposes. The 
prospectus states that the Corporation intends commencing operations at 
once, and has under consideration (1) the exploitation of an improved syst тл 
of electric traction, (4) the electric lighting of an important and rapidly- 
growing district, (5) an interest in a new self-starting alternatiug-current 
motor, and (d) the construction of a system of electric-generati:: stations 
and the transmission of power in a mining district in South Africa. The 
Company will have ample working capital, as except for a small percentage 
for flotation expenses, the whole of the subscribed funds will be at the 
disposal of the directors for exploiting electrical enterprise at home and 
abroad. The Company is, we learn, unencumbered with costly patents. 
The Directors are the Duke of Newcastle, Mr. W. Claude Johnson, M. I. C. E., 
M. I. E E. (of Messrs. Johnson and Phillips), aud Prof. William Crookes, 
F.R.S., Chairman of the Notting Hill Electric Lighting Company. Mr. F. 
Hastings Medhurst, B.Sc., M. I. E. E., is consulting engineer, and Mr. James 
Meadowcroft is secretary (pro tem.). Copies of the pro:pectus may be 
obtained from the London and County Banking Company, Lombard-street, 
E.C., and branches; the brokera, Messrs. Marcus and Peczenik, 2, Drapers’- 
gardens, E. C.; the solicitors, Messrs. Rsnshaw, Kekewich and Smith, 2, 
Suffolk-lane, E. C.; or at the Company's offices (pro tcm.), 24, Coleman- 
street, E.C. The list of applications opened on Wednesday, and close to- 
day (Friday) for town, and to-morrow (Saturday) for the country. 


GLOBE TELEGRAPH AND TRUST COMPANY (LIMITED).—In our report 
of the proceedings of the general meeting of this Company iu our last 
issue, it was stated at the conclusion of the Chairman's opening speech 
that the dividend for the year on the Ordinary shares was 4 per cent. This 
should have been 44 per cent. 

GREAT NORTHERN TELEGRAPH COMPANY.—The traffic returns of this 
Company in July last were £24,000, and the total receipts between 
January lst and July 31st were £163,600, against £155,400 and £174,800 
in the corresponding montha of 1894 and 1895 respectively. 

IMPERIAL. TRAMWAYS COMPANY (LIMITED).—The report of this 
Company for the balf-year ended June 30th states that the Directora have 
had im preparation for some time past proposals for the conversion of the 
Reading Tramways into electric lines and concurrently extending the 
system. As soon as these proposala are matured they will be submitted to 
the Town Council for approval. The report also states that a deposit of 
£30,000 has been received from the Dublin United Tramways Company 
(Limited), the purchasers of the Company's iuterest in the Dublin Southern 
District Tramways Company, and the balance (£776,000) is payable on or 
before December 3lst. The gross revenue, omitting all credit on Dublin 
account, amounts to £1,892, and the net profit to £1,595, so that with the 
balance brought forward £2,349 is available for distribution. The Direc- 
tors recommend an ordinary dividend at the rate of 24 per cent. per 
annum, carrying £42 forward. | 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 2nd inst. amounted to £1,557. The 
amount for the corresponding week last year was £1,355 ; increase, £2. 


NATIONAL TELEPHONE COMPANY (LIM:TED).— The Right Hon. Sir 
James Fergusson, Bart, G.C.S.I., M.P., has been elected a Director of this 
Company, to fill the vacancy caused by the death of Sir Henry George 
Calcraft, K.C.B. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended July 51st, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £2,€08. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). —The 
estimated traffic receipts of this Company for the half-month ended 
July 31st are £1,920, against £1,866 in the corresponding period of 1895. 
The March receipts, estimated at £5,754, realised £5,759. 
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PREVIOUS Price RATE PER BUSINESS DONE 
PRESENT AMOUNT | LAST 
OF DIVI- NAME. WEEK'S PRICE, | Wednesday, CENT. ? DURING WEEK 
nn — JULY 29. August 5. YIELDED. итмә DUN ENDING AUGUST 1. 
TELEGRAPHS. [€ ва. | Highest | Lowest 
£1,012,880| Stock 12/0 | 9 —— 2. —·ͤ— : ——— 5) 52 52 51 412 7 | Jan., Apr., July, Oct. 524 52 
£2,993,500| Stock 24/0 Preferred ......... . 96} 974 971 98} 5 1 6 "n " 98 954 
Stock 5/0 Do. ӨМӘ ...:. 1 liene oo cese sore oo rai 9 94 9 9y x | 29 9 — 
100 4%  |'African Direct Teleg. 4% Deb. (Reg. & Bearer) ava 100 104 100 104 817 2 | January and July .. А 
£1) ee Amazon Telegraph (fally paid) 84 9} 8} 9} T Аз 
£10 3/0 Brazilian 5 en 15} 15} 15t 151 4 811 | Mar, June, Oct., Dec. і 15} 
£100 EX |" М r Cent. Bonds (2nd Series, 1906) .... 112 116 112 116 4 6 7 June and December i$} an 
$100 7% Commerc Cable Capital Stockkkkkkd 160 170 100 170 424 | Jan., Apr.,July, Oct. .. - 
10 oU Cuba Submarine ssbecchenses 124 184 12} 13} 518 6 February and August od oz 
10 10 Do. Preference 10 per N 20 21 20 21 46 8 - - 
5 9 Direct Spanish (fully paid) ))). 3} " 3h 4 5 0 0 | April and October .. 5: * 
5 10 Do. Preference 10 per Cent 10 10 10 10 411 6 Э : * К" 
Stock | 44 Do. 44% Debentures of £50 each 1077 1107 107% 110% 4 21 24 T oe 
20 2 Direct United States Cable, 1877 ........ =.. Xd 10} 10 4 3 0 | Jan., Apr., July, Oct. 10ү, 9] 
10 5/6 | Eastern ........ еб ч веке зое Và 171 18} 171 18} 811 2 е: E 184 174 
10 6 Do. 6per Cent. Preference ...... xd 18$ 19 18} 19} 11 68 2 а 18} А 
Stock 4 Do. : per Cent. Mort. Dobenture Stock ... 131 184 131 131 8 0 2 | May and November 133 131 
100 5 Do. er Cent. Debentures, 1899........ Xd| 196 109 104 107 413 6 February & August 3 By 
10 2 Eastern Ex nsion . — 171 18} 18 18] 815 S | Jan., Apr., July, Oct. 181 18 
Btock 4 00. { рег Cent. Debenture Stock ...... xd 132 135 130 133 3 0 2 February * August 4 * 
100 5 ` D P: c. (Austin. Gov. Sub.)Debs. 1900 .. 100 104 100 104 3 17 4 | January and July 73 Vd 
100 5 ‘Eastern an S. African 5 p. Cent. Mor. рар. ,1900.. 100 10: 100 104 817 4 Ф: * 
100 43 |* Do. 15 Mortgage Debentures, 1909 (regd.)xd| 103 10 105 108 314 1 | February & August 107 "Y 
£25 4 * 20. Mauritius Sub. Debs, (regd.).....- 111% 114% 111% 114% | 81010 | May and November * y 
10 $9 | Globe Telegraph and Тгпз&............ .. Xd 111 113 llb 11 813 7 | Jan., Apr., July, Oct. 11 113 
10 6% Do брег Cent. Preference ......-.«... Xd 171 18+ 174 18 8 Б 9 | A 18 173 
10 5/0 Groat Northern... sccccocccccecepecsssocvess 931 9:11 934 94 4 1 8 | Jan., April, and July 24} 21 
100 5 * Do. брег Cent. Debentures, 1883 issue — 105 08 105 108 414 4 | March Soptember 108 * 
25 37, Indo-European «0.60946 b0 00006 ETAT TITE өөө 53 53 53 55 4 10 11 May and November 51 * 
— 67 "Ds n „„ %%% % „% „%% % % „% % „% „% „ „6 „509 в Р * h oe .. 
1 0 per Cent. Debentures *| 111 114 1 4 5 7 7 | March & September = 
£100 | 4% |*Pacific European Tel.4% Guar. Debs.“ Red ibis.“ 105 1u ii. in 812 4 T А А 
8 4/0 Кепбег'з.. "ОТО ОТОО 7 8 8 5 0 0 ра. апа October , ^ 
£100 Cert.| £l *3ubmarine Cables Trust 6 per р; к арам нна 140 145 140 145 429 < 2 
10 6/0 | West African Telegraoen S ex айд 5 б 0 0 | January and July .. n 2 
100 5% |" Do. ö per Cent. Debentures (red.) 22606 ы 104 107 104 107 415 3 | March & September 2 y^ 
10 0 West Coast of America . Terre rmm 9 1 e | January an July * * 23 
100 8 Do. 8 par Cent. Debentures, 1902 kx A49 9 Us 9) 101 9) 151 115 0 | Juns and December E * 
10 0 West India and Panama ............- Weenie sien 1 18 1à 1a - = lj, 2 
10 7 Do. ò per Cent 1st Preference /—— % 11} 19 114 12 5 0 0 | May and November 1! 11} 
10 6 Do. брег Cent. 2nd Preference ......... aoe 9 10} 9} 103 514 8 * F 10 1^, 
100 57 * Do. брег Cent. Debentures, 1917 (гөй) баа 103 111 103 111 410 6 | June and December * * 
15 5/3 | Western and Brazilian.. — — 8} 9} 8} 9} 417 7 | May and November 9} 9 
i 8/9 Do. 6 per Cent. Cumulative Preferred .. 7 74 7 7 5 0 0 - - «4 
их | ay | Do c per dent Debs’ Ssrisz l T7 isis "i а -. * T | = " з 
о. er Cent. Debs., Series “ A" х‹ 12 2 | Fe CA t = 8% 
100 | 62 |' Do. 67 Mort. Debs., бегіев“В'1910.... x4| 108 199 8 5 8 2 ж = = 3 
£100 6 Do. 6 per Cent. Sterling Bonds (red. P. 104 197 1M 107 b 14 10 | Магоһ & Hovember ЕЗ & 
TELEPHONES. 
5 2/6 Chili Telephone (fully paid) .. „ъё эө» ee 84 4 34 4 2 се x ЕА 
10 11d. Consolidated Telephone Const.& Manufacturing . z rs y ў se May and November - e 
rH 1/0 | Oriental Telephone and Electric (fully pou) 1 $14 8 | Yat am into s — 
b 3/0 | National ...... .. æ. 78 7i ті 8 3 8 9 | June and December 74 77 
10 6 Do. 6 per Cent, Camulative Ist Pref, .... 17 19 17 19 5-5. 3 н н eg 5 
10 6% Do. 6% Camulative 2nd Pref. (fully pald).. 16} 173 17 18 3 8 7 | a " 174 173 
Б ‚9/6 Do. 5% Non-Cumulative 3rd Prei. "he 61 74 61 7À 810 2 - on T7 
Stock 84% |" Do. Debenture Stock, 3}% (red.) .... —...... 107 110 107 110 8 8 9 | January and July .. 108] 108 
b 4/0 United River Plate: eee eee eee ese " 3 4l 8 4} 411 2 July - - 
Stock 5% Do. ö per Cont. Dabenture Stock (red.) .. —€— 101 103 101 10) 411 9 | January and July .. T .. os 
ELECTRICITY SUPPLY COMPANIES. 
£10 10/0 ax Bo London Electric Lighting (fully paid) .... 14} 15} 15 16 2 6 | February & August 15} 15 
10 6/0 э. 6% Cumulative Pref. (fully pad). 16} 174 164 174 8 8 7 | January and July. 174 dn 
Stock 6% |* Do. 6% DebentureStock(red.) ....... 99 65 133 137 133 137 13 3 | Juny aud Vecemoer 134} ee 
£5 * Electricity Supply Co. for Spain - Р 5 
£5 3/0 Charing Be & Strand Electricity Supply Corp. . 81 8} 8} 8} = 8/5, 81 
£100 5% Do. er Cent. Debentures, 1900 ae -а я - a m 
£8 ES County of ndon & Brush Prov. Ord. (fully paid ^ 9 8 9 8 Hi } 
£10 5/4] Do, Pref. (fally pid) ..... ese ҺАУА 13} 14 134 14 4 6 9 - 13{§ 137, 
£5 es Hou 30- to-House Electric .. е LI — | .. '- - 
£5 S Kensington & Knightsbridge El. ‘Light (tatiy paid) " - 2 | - o * 
£5 6% Do. 1st Pref. Camulative (fully paid : » ve ха | January and July i ae 
£5 * Liverpool Electric өл, ы (fully paid)... А = as = ә - 
5 Ў London Electric Supp rg ab 5. 1} 1 11 ea | - ^ — 
210 Б Metropolitan Electric apply (fully pald) .. TES 13} 13} 134 131 3198 4. | = 133 13} 
Stock 44% |" Do. 4izDebs. ...................... 2 R 119 123 119 123 8 9 4 | June and December fe * 
£10 4/0 Мосе HUI МИО ees kc xed анаа vended dee 11 12 11 114 iá 12 * 
Ls ` Rand Electric ........... аз n PE 2 * 13 1} prem. 1,4 1у,рггт M * on 
£5 26 St. James and Pall Mall. xd 12 13 124 134 2917 5 = * on 
£5 7 Do. 7 per Cent. Preference. 88 27 9} 104 10 11 3 6 8 = * РЕ 
6 4! Westminster Electric Supply (tally paid) 3 11 12 1t 12 218 4 <= 11} 11i 
ELECTRIC MANUFACTURINC, &o., COMPANIES. 
8 1/6 Brush Electrical Engineering. азал 1 14 1 1} - | = EA °з 
2 6% Do. брег Cent. Pref. Non-Camulative .. — 1 18 lt 14 6s - lf, .. 
Stock 4T Do. 4} par Cent. D3bentures.. 112 115 11? 115 8 19 10 | March & September 1134 .. 
5 3/0 Crompton and Со., 7 per Cent. Cumulative Prof.. 2 21 2 24 * January and July .. ae oo 
5 1/6 Edison and Swan United (* A" Swan) (23 paid) . 1$ 2l 11 2t 6 13 4 | February & August ee T 
Stock 44% Do. 44% Mortgage Debenture Stock 103 106 103 106 4 5 2 | January and July .. és - 
£5 F- Electric and General Invest. Ordinary (£1 раі)»: ә = 8 - 
2 Є; Blactric Construction о. озо ve aso uA сав 14 14 1} 1 es | — 1H és 
2 2/9] Do. 7 рег Cent. Cumulative Pref. .......... p 3 24 8 413 4 | September ........ г. .. 
2 10/0 Elmore's Patent Copper Depositin g 8 4 М E = | $^ - .. 
5 35 Fowler-Waring Cables (fully paid) .......... Se СА - * | * »4 .. 
10 5/0 | India Rubber, Gutta Percha, &c., Works ........ 2! 23 22 23 4 611 | February & August 23 224 
100 .. |* Do. 4perCent. Dabentures .....,...... 105 100 10) 109 813 5 | March & September 108} 1074 
£10 -— International Okonite Ordinary .................. 2 ЁР . T e — 
£10 30 Do. 8 per Cent. Preference.. > es xe December and June = — 
£5 ie Manchester Edison-Swan '' A" (21 103. рма). 3 88 We — 
12 12/0 | Telegraph Construction and Maintenance. 39 42 89 42 4 5 9 | March and July. 491 33] 
107 5 r aea "pico oc 102 105 102 105 415 8 January and July . dé = 
£5 E» Woodhouse and Rawson Ordinary (£3 153. pald) . * = i - 
£5 2d Do. Preference (fully paid).................. = - a - — "T 
10 100 | W. T. Henley's Telegraph Works Ordinary........ 174 18} 17} 15} 410 1 | March & September 18} os 
10 7/0 Do. 7 per Cent. Preference ..... ЧТ 174 185 174 18} 815 8 ss s - m 
Stock 417 Do. 44% Mortgage Debentare Stock........ 109 114 109 114 4 0 4 February & August T T 
RAILWAYS Ano TRAMWAYS. | 
Btock 18% | City and South London Railway Con. Ordy. .. xd 45 47 45 47 213 2 | January and July... PA .. 
10 5% Do. 5% Perpetual Preference .. = =- =e. „ Xd 141 151 141 16 8 6 8 je » 154, a 
Stock 4% Do. 4% гаронии Debenbute а ce is ts еа 135 137 136 138 218 0 | May and November 137 — 
Stock 4 Do. . 6% DODeBUWO э . 1124 114 1124 114 | 8 9 10 | January and July - - 


* In calculating the yleld on this security, allowance has been made for accrued interest, but not for redemption, 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


This Engine combines the Strength and Durability Ç 
of the Corliss Engine with the Economy of the = 
High Speed Engine. 

Small Space, 
Small Cost, 
High Efficloncy, 


| / 68 n 
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LIMITED, 


49, Quen Victoria Street. 
LONDON, E.C. 
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WESTERN ‘ELECTRIC COMPANY. 


MANUFAOTURERS OF 


T Ei LG E PHONES. 


WHOLESALE ORDERS ONLY. 


79, COLEMAN STREET, LONDON, E.O. 
CHICAGO, NEW YORK and ANTWERP. 


CHICAGO WORLD'S FAIR—DIPLOMA AND MEDAL FOR INSULATORS. HICHEST, AND ONLY, AWARD FOR TROLLEYS. 
120,000 OF OUR INSULATORS NOW IN USE ON THE BOSTON AHD BROOKLYN TRAMWAYS ONLY. 


ALBERT and J. M. ANDERSON А 


89, VICTORIA STREET, WESTMINSTER, LONDON, 


ELECTRIC TRAMWAY SUPPLIES. 


“AETNA” Insuiators and Hangers. 
“ANDERSON” STANDARD LINE MATERIAL 


TROLLEYS, LIGHTNING ARRESTERS, SPECIAL TOOLS, &o. EVERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION. J 


=> 
SERS 
M 7 + 


ALL KINOS for ELECTRICAL WORK, and also for INDIA 
CHEMICALS s 
SOLID SULPHURIC ACID and BICHROMATE SALT for EXPORT 
G. BOOR & CO., 1 & 2, Artillery Lane, Bishopsgate, LONDON, Е.С. 


` CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA АИО NEW ZEALAND, OFFICES, AND LEADING TELECRAPH COMPANIES. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. 


Ф 
2 у 


. Pa ` К 
N | TM т 2 
ХАК 


TE 


EASTERN TELEGRAP 


IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. | | 


By DIRECT TRIPLICATE CABLES, to Too Malta, Egypt, Aden, 

| and india. : 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate) 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. ——————————— 


Telegrams should be sent from the Company's Stations— 
LONDON—1!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 208a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUOHANAN STREET. | 


COMPANY'S LEVANT SYSTEM: ; 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens, Cephalonia, Santa Maura, Tinos, Andros, Zea, and 
ali the Gree ands. 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


In sending Tel from Postal Stati 0 | | bel alled gratuitously bY 
+ “care should a taken to mark Chena LA. “Hi A. STERN,” Es di Tontal Authorities. ү 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C. | By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE. 

MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Contro! which is exercised 
over every Message. 

essages are accepted ab the Company's О 
LONDON: 18, old“ Broad Street, B. O., 6 * 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O. 


LIVERPOOL: Walmer Building, 6, Water Street. 
MANCHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout e Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company’s Head Offices, 18, Old Broad шш пдоп, | 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd., 27, Cannon St., Б.С. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


ANY OOLOUR OR TINT. 


READY MIXED. USEABLE AT ANY TIME. E SHIPS, STEAMERS, YACHTS (бә ОР аша, LAMP-POSTS cone and Electric) 
and for ALL PURPOSES where a hard and washable surface is essen Has years of rough w 


THE INDESTRUCTIBLE PAINT resiste the action of acids and alkalies. 5 for к Structures, Roofing, € Gas Tanks, &c 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES ОТ TEMPERATURE, &с, 
BROWNINO'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 
ot Cure 


8. 
BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION rf Damp Walis. 
Makes Bricks, Porous Stone, Cement, &c., weatherproof. It was applied to ate NEEDLE IN — 1879, Am pre ү Мы years 
exposure to the trying climate of London, Mr. Dixon, C.E. (who brought the Obelisk to London), е success ‚ May 28th, 1890. 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1888, 1884, and 1885. Telegraphic Address: ‘'WBATHERF ROOF LONDON.” 
EXPORT PROVISION MERCHANTS, 


HALLOWEEN. ee 


Shippers of Wines, Spirits, Teas, 
INDIGESTION, WIND, ELLE, SICKNESS, HEADACHE, PP 114, CENCHURGH STREET, LONDON, E. d. 


A pure and harmless Cordia), and a splendid Pick-me-up. Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad. 
OON TO JADED WORKERS ERS Messrs. D. W. & Co. supply Provisions and Bonded Stores tothe CABLE STEAMEES 

m Е PRES AND THINKERS. of several сонар, also to VARIOUS STATIONS of the EASTERN, EASTERN 

Of all Chemists, in Bottles, 1s. 14d., 2s. 9d., and 4s. 6d. ; or of the AND SOUTH RICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 
| CHINA TELEGRAPH COMPANIES, and are prepared to execute orderson specially 


DYSPEPSIA CURE 00. 18, Eldon St., FINSBURY, E. C. favourable terms on shortest notice. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LIRE, NATIONAL 
LINE, STAR BAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. F. LUND, The 
EASTERE & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Salling Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, z. GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS ; " KIRKALDY LONDON." 


le CLEOPATRAS NEEDLE - 
"AUVN 3GYuil 
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East Londen 


Uniondale 
Bathurst » 


TER BASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, wi 
THE APRICAN DIRECT TELEGRAPH COMPANY, nnn, 1 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


———M———— $99 9999090909009 —ü.ñ1ñ(—“˖n — 


The above Companies, by means of Cables along the East and West Coasts of África, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH APRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR, SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
| BAGAMOYO. DAR-ES-SALAAM.’ 


WEST COAST. 


BRITISH | PORTUGUESE. FRENCH. 
BATHURST (Gambia). | BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
4 KOTONOU (Porto Novo) 
pes PRIN CIPE. | GABOON. 
: S. THOME. WHYDAH. 
BONNY. BENGUELLA. — 
„CAPE COAST CASTLE. OSS AMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information oan be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E.C. 
By order, 
H. E. PLANK, Secretary, GEORGE DRAPER, Secretury, J. CAMBROOK, Secretary, 
Aysioax Dimxor TELEGRAPE COMPANY, ‘Eastran anp Sours Ағвісан TELEGRAPH West Arroan TELEGXAPH Company, 


Company, б 
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Caluinia 


THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Im» 
THE WESTERN & BRAZILIAN TELEGRAPH 00, Lm. 


THE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Wideo and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 

Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co, Ша, 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Ohili—All Stations i "T 8 wes T se 
Peru—All Stations es ei - su "n s 
000000 


Tariff-Oards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “ Via Eastern.” 


i All other Stations .. iei m Dei ee 
Uruguay—Al1 Stations Pes i idi M i: 


s. d. .8. 0. 

Madeira .- .. .. .. 1 2|Argentine Republic—All Stations...  ..  .. — 4 6 

Oape Verde ге Vincent c cm. a че я | Par y—All Stations — ak ne d 4 
Y 117 ‚ 1960 R 5% з э 

Brazil—Pernambuco .. .. .. .. „ 8 6 Bolivia—All Stations ..  . 0 = 6 2 

4 6 e 2 

4 6 6 2 


By ORDER, 
RICHARD COLLETT, Secretary, 
Ввл2плАн SUBMARINE TzngcRaPE Oo., Winonester Hover, Ор Broan BrazxT. 
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гу «Р os THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
— 7j SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
TM UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. The greatest competitive system of Telegraphs ever 
maintained In the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching ali important places In CANADA from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA. 


86 ” То!пгиғе your Cablegrams being forwarded by this Company's system, please mark them ‘‘Via COMMERCIAL,"whleh 
VIA COM M ERCIAL indication ts Hot okarped for; or use the Company's own 553 its GLOBE trade mark е 


THIS COMPANY’S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


GENERAL OFFICH, LONDON, 
BISHOPSGATE HOUSE, bb and 56, BISHOPSCATE STREET WITHIN, E.C. 
FREDERICK WARD, MANAGER IN ENGLAND. 


CONNECTIONS. 


HBAD OrFIOB: 258, BROADWAY, NEW YORE, U.S. A. 
J. W. MACKAY, PRESIDENT. 
Guo. d. WARD, VION-PRESIDERT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 196, Broadway, NEW YORK, U.S.A. 
THOS, T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM ІН EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to MEW YORK CITY direct. Both Cables are duploxed, 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and $1,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
OENTRAL and.SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


. ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 
To ensure the Direct and Prompt Transmission of Messages from any Telegraph бе, to all places in the Western Hemisphere 
s | they should be marked x i 


66 Wia Western Union.” т" indication will ‘be transmitted 


The Ofices of the Company 952 GRESHAM ROUSE, OLD BROAD STREET, LONDON, E.O. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, E. 2, NORTHUMBERLAND AVENUE LONDON, W.0. | 1,PANMURE STREET, DUNDBY. 
#1, ROYAL BXCHANGE, LONDON E. O, АБ, EXCHANGE BUILDINGS, LIVERPOOL 106, GBORGB В STREET, 'BDINBURGH. 
100, FENCHUROH STREET, LONDON, R.C. BHAOKHALL CHAMBERS, BALDWIN ST., BRISTOL. ronan BB , LBITH. 

GHAM HOUSE, ARUNDEL ӨТ. STRAND, | %, GORDON STREET, GLASGOW. 7, ROYAL RIOHANGR, BANK 8T., MANCHESTER. 
LONDON, Ww. 0 10, FORSTER SQUAER, BRADFORD, 1. SIDE, NEWOASTLB-ON-TY NB. 


ELECTRICIAN, 


TELEPHONES No. 15,077. TELEGRAMS: ‘INDICES LONDON.“ 


WHEATLEY KIRK, PRICE & GOULTY 


(SSTABLISHBD 1850), 


Eieetrioal Auoctioncors, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUOTION, &c. 


WEST KENSINGTON.—TO BUILDERS, CONTRACTORS AND OTHERS. 
MESES. HORNE, SON and EVERSFIELD have 
r 


eceived instructions from Messrs. J. Lyons and Co. (Limited), to 
SELL BY AUCTION, 
en THURSDAY, August 20th, at 12 precisely a at Cadby Hall (rear of Kensington 
Stores), Hammersmith- road, the FIRST PORTION of the BUILDING PLANT, 
removed from the Trocadero Restaurant, Haymarket, comprising a 6 h.p. portable 
engine 5ft. mortar mill, 
QUANTITY OF ELEOTRIC LIGHT PLANT, MOTORS, 
DYNAMOS, &., 
soaffold poles, boards, putl ‚ trestles, useful quartering, battens, joists, and other 
timber, the contents of smi hs’, fitters’, and painters’ shops, a superior 4-horse 
vate omnibus, by p Edwards and Son, o Torquay, and numerous other effects. 
be viewed one revious, and catalogues had at ihe ace of sale, and of 
Bore, Son and ier e) 17, Great, George-street, 8. W., 85, Gresham-street, 


Ory AND GUILDS OF LONDON INSTITUTE 


SESSION 1896-97. 


COURSES OF INSTRUCTION IN ENGINERRING AND CHEMISTRY 

Co ce in October, and cover a period of two to 

three years. The МАТЕ CULATION EXAMINATION of the Central Technical 
BANCE EXAMINATI 


OITY AND GUILDS CENTRAL T AL COLLEGE 


(Exhibition-road, S. W.), a College for Higher Technical Instruction for Students not 
кейе тоат of age recone Civil, cal or Electrical Engineers, 


other Manufacturers, and Teachers. 
MATRICULATION EXAMINATION will. i" held on Beptember $1st to 24th, 
and new n will commence cn October 1s 
:—O. Henrici, LL.D., F. R. . r g : W. c. Unwin, F. R. B. 
MICE (Ori and Mechanical Enginee W. B. Ayrton, RES. (Physics an 
Electrical Engineering); Н. E. Armstrong, Ph.D., F R.S, (Chemistry). 


OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 


{intermediate Танга y-road, E.C.) The DAY DEPARTMENT provides Courses of 
traction ' for Students not under 14 of age, preparing to 


cal КЕ and Chemical! Industries. 
ENTRANCE EX AMIN ATION be held on September 22nd, and the new 
will October 6th. 


—8. P. Thompson. D.8c., F.R.S. (Electrical Engineeri R. Meldo 
F. R. . (Chemistry). d e m t 
JOHN WATNEY, Hon. ecretary 


City and Guilds of London Fede e e 
У Gresham College, Basin hall elreet, E.C. 


KI 67s COLLEGE, LONDON. 
‘ENGINEERING, ARCHITECT APPLIED SCIENCE DIVISION OF 
SCIENCE, 


AND 
THE FACULTY OF 
SESSION 1806—1897. 


MICHAELMAS TERM COMMENCES THURSDAY, OCTOBER 1. 
The full Curriculum for the College Assoctateship in Mechanical, Civil, or Elec- 


trical rer T ikre Architecture, Chemical Manufactures, and Metall «шом 

over 4 od g LA e years. A shorter course of two years qualities for the ifi- 
The Siemens Electrical Laboratory (founded by Lady Siemens) and the Mechanical 

1 Laboratory and Workshops, the Metallurgical Laboratory, and others, 


m all the necessary appliances for the most advanced practical and 
wor 


MECHANICAL AL ENGINEERING, De David 8. са per, por; Et) M. I. M. R. 


CIVIL ENGINEERING, H 551 
ELECTRICAL ENGINEERINI Нора, nD 8o., F.R 8. 
N PHILOSOPHY dams, M.A., D.80., F. R. S. 


Y, H. о. Seeley, F.R.S, 

to attend the whole cqurse 
are desirous of studying any particular subject, may à iind any of the classes held 
on payment of the — 


ymo CLASSES 
are held for grkshop Practice, Architecture and Building Construc- 
чоп, ран iik Nod Carving, Arts, Music, &. 


"information apply to 


THE SECRETARY. 
King’s College, Strand, w. C. 


THE YORKSHIRE COLLEGE, LEEDS, 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELEOTRIOAL ENGINEERING. 


The NEXT SESSION will ‘begin on TUESDAY, October 6th. Applications for 
: will be received up to Friday, October 2nd. Prospectus Gree) from the 


AUGUST 14, 1896. 


Ке STANLEY | 


хіх, 


—À € 


2 Gold Medals. 


95 


Manufacturer of 


DRAWING and SUBVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. — . 


Address : GREAT TURNSTILE, 88 LONDON, W.. 
Telegrams, * Turnstile London." Telephone, 65188 


APPOINTMENTS VACANT. 
WALLASEY URBAN N DISTRICT COUNCIL. 


ASSISTANT ELECTRICAL ENGINEER. 


The Wallasey Urban District Council invite APPLICATIONS for the appointmeht 
of ASSISTANT ELECTRICAL ENGINEER. No application will be entertained 
from persons who have not had a practical mechanical training and experience in the 
erection of plant, and the running of a high-tension alternating-current station. 
The salary will be at and after the rate of £150 per annum, and the person appointed 
will be required to devote the whole of his time te the service of the Council. 
Applications (accampanied by not more tban three recent testimonials), endorsed 
'* Assistant Electrical Engineer,” and addressed to the Chairman of the Gas and 
Water Committee,” to be delivered at my office, as below, not later than Fotr 
o'clock in the afternoon of Thursday, the 20th instant. 


Public Offices, Egremont, Cheshire, 
August 7, 1896. 


ITY AND GUILDS OF LONDON INSTITUTE. 


In consequence of Mr. Rhodes’ appointment at Salford there is а VAC Died at 
the City and Guilds Central Technical College for an ASSISTANT, wi 
knowledge of ub eot and experimental physics. Salary котоп ng at 
£150 per annum, ly in the first instance E CM to Professor Ayrton, Central 
Technical College, 25 ibition-road, London, 8 
JOHN WATNEY, Honorary Secretary. 


By Order, 
W. DANGER, Clerk to the Council. 


. ` 


SITUATIONS VACANT AND WANTED. 


J)UNDPEE GAS COMMISSIONERS. 


VACANCY for SWITCHBOARD ATTENDANT. Wages 85s. per week. Appli- 
canta must have had previous experience in low-tension station work, 
accustomed ќо the mansgement of high-speed engines. Applications, with testi- 
mon ah (copies only), stating age and uet experience, mugt be delivered on or 

before Friday, 21st August, aod addressed to WALTER H. TITTENSOR, iid Elec- 
trical Engiheer, Dundee. 


A FIRM of Consulting Engineers have a VACANCY for a 
ал чороон youth.—Write, stating qualifications, to ELECTRICIAN, 95, 


WANTED, ASSISTANT ENGINEER, to take ‘entire 


charge of a shift in a Direct Current Supply Station. Mast have mechanical 
and electrical traini n £120. 
NATIONAL ELBOTRIC ' 


А SSISTANT in charge of small installation (age 22) desires 

SITUATION as Assistant in Central Station, ог to take Charge of Private 
Installation. Careful; trustworthy. Ord. and hon. Certificates City and Guilds. 
Refereuces.— Address, 2263, Electrician Office, Salisbury. court, Fleet-street, E.C. 


E NGINEERS. Frc Man (23) as ASSISTANT. 
Experienced at fitting. Also with engines Sn and steam) and boilers. Slight 
knowledge of electric lighting.— ALFRED, 14, Bt. zohn sthill, Gapham Junction, 8 


RACTICAL ELECTRICIAN requires RE- 1 


MENT : 7 years’ experience erecting and taking management, house ead hip 
lighting, gas, oil and steam. Excellent references.—‘‘ ELECTRICIAN,’ 
erstham, Surrey. 


and previous experience in a similar capacity. Sal 


UPPLY COMPANY, Preston. 


PABIN ERSHIPS.—£2,000 to buy out Junior Partner in 


300 0 firm. Ample security. — '* R Southarh' 8, 
n а. 


old established 
29, Paternoster-row, ` 


DOULTON «CO., 


MANUFACTURERS OF 


РЕ: BAGO ( RUCIBLES 


FOR MELTING 
Copper, 
Malleable Iron, 
Steel, Antimony, 
Gold, Buyer, бус. 


Brass, 


берд. 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS. 


LANE EKHN ED. LONDON, S. A. 
oc ` 


WANTED, and 3 FOR SALE. 
AN ELECTRICITY SUPPLY PPLY WORKS, desiring to make 


an immediate increase of its Plant, wishes to receive offers of ALTERNATORS 
deliverable at once (Rope or Belt Driven), а ae not leas than 100 kilowatt capacity, to 
work at 2,000 volts, pressure 83 to 30 pori ods.— Offers to be sent to the Cons ting 
Engineer of the Company, Mr. Robert Hammond, Ormond House, Great Trinity» 


‚ lane, London, Е.С. 


LECTROLIERS, GASOLIERS, or CANDELABRA. 


WANTED, three Pendants of very large Sie in good condition. — Particulars 
and price, by letter only, to B. M., саге of WM. DAWSON AND SONS, 23, Craven- 
street, street, Strand, W.C 


WANTED, a quantity of large WOODEN DRUMS, new 
or second-hand. Quotations ee FowLER-WARINd CABLES COMPANY, 
North Woolwich. 


LECTRIC LIGHT PLANT FOR SALE.—All perfectly 


new, and in splendid condition ; consisting of 1 Norwich D-type Dynamo, 
manufactured by Laurence, Scott and Co., fitted with heavy disc. 300 amperes, 104 
volts, 620 revs., including sliding bars, bolts, plates, main switchboard, fitted com- 


ete with Lord Kelvin's volt and ampere meters, 3-pole change over switch to 
rporation supply, and patent belting. Also Blackman Fan for ventilatiu йе 
WIS 


room, and two-throw pump with belt.—For furtner particulars apply to 
GARRETT AND Co., 58, Broomielaw, Glasgow. 


ATENT FOR SALE.—Patent No. 12,898, 1891, by 
Thomas Baker, Wolverhampton, for a method of obtaining by electrolysis 
pure copper from ordinary commercial bar or ingot copper, and the recovery of rare 


` metals such as gold, silver and bismuth from the deposited impurities, is offered 


for ele uel to WARD AND WILDING, Chartered Accountants, 2, Clement's Inn, 
London, W 


O ELECTRIC LIGHT ENGINEERS AND CON- 
TRACTORS.—FOR SALE, the PROVISIONAL ORDER for lighting a large 
district aud the lease of ground for buildings, &c.—Apply (Principals only), 2,250, 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


ONE Willans COMPOUND ENGINE, GG size, 80 i.h.p., 


with Compound-Wound Dynamo by Mather and Platt ; both in good con- 
dition ; new about four years ago; done very little work. —Apply HENRY BHRRY 
AND Co., Hydraulic Engineers, Leeds. 


| PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 


Platinum sol 


A on LATOR CHARGING.—C. H. CATHCART 


and CO., having plant аршу adapted for this purpose, Charge Cells of all 
rtm romptly, thoroug cheaply. erms on application. Accumulators on 

or temporary Denn P éxparimental uses, &c.—3, Dorset-bulldings, Salisbury- 
кше Fleet-street, (Telephone No. 65,266.) 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 
A HAS. RICHARDSON and CO., Engineers' Bureau, 842, Strand, 


London, W.C 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or "nn to SELL, can be introduced to 
Clients with Capital; and GEN TLEMEN Seeking Investments can obtain personally 


~ (or through the air solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
. observed.—Address, 


RICHARDSON and CO., 842, Strand, London, W.C. 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY 


GUARAN TEES 8 FIDELITY. 
Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &0., &с. 


 .MOBTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURANCE, 


Head Office: 49, CHANCERY LANE, LONDON, W. C. 


BRITISH ELECTRIC TRACTION (PIONEER) C0., 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, 9. C.M.G., С. B. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and nl on the most approved methods and according to 
y. 


the requirementa of each locali 
Address communications to E. GARCKE, Managing Director 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
CATALOGUES FREE. 


T 


| C. XV. TREACHER & CO. 
165, Queen Victoria Street, London, E.C. 


| Manufacturing Electricians. 
ELECTRICAL SUPPLIES of Every Kind., 


CHEAPEST HOUSE.IN THE TRADE. 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free. 
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ТЕЕ DURHAM COLLEGE OF SCIENCE, NEWCASTLE. 


UPON-TYNE. 
DEPARTMENT OF ENGINEERING AND NAVAL ARCHITECTURE. 


The College offers complete COURSES of INSTRUCTION tn MECHANICAL, 
MARINE, ELECTRICAL and CIVIL ENGINEERING, NAVAL АВС URE, 
MIN ING, end METALL URGY. ERN 

e ratories contain Quadruple ansion E 5 Engines, 100. Ton 
таце Machine, 12m e La Engines. Dynamos, ea 
e s an es of the University of Dur аш аге o en to St 
The MET SESSION begins 28th SEPTEMBER, 1 ul eee 
The Calendar (1s.) and Prospectuses on application: to the SECRETARY, 


VELCANLLE: 


HARBURG INDIA-RUBBER C. CO 
London Warehouse. F. WINTE 
138, LONDON . WALL, WOOD STREET, E. б 


EBONITE. 


PORTABLE ELECTRIC 


SAFETY LAMPS 


SHIPS, 
^ FIRE 
| BRIGADES, 
e ; |, TRAVELLERS 


&c., 


FACTORIES, 
GAS. WORKS 


&c. „ &c. 


J. PITRIN, 


56, Red Lion Street, Clerkenwell, E. C. 


i 
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"LONDO AN Ro а 


m my I ET 


Price 1d.) DA IL Y | (Price 1d. 


TENDERS ano GCONTRAGTS. 


The New London Daily Paper. 
Contains :— 
ALL THE OONTRAOTS OF THE DAY. 


Including :— 
THE ELECTRICAL AN D EN GINEERING 
REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers 


Subscriptions :—3 поп, 8. 6 months, 1 6d. ; 
sin Pie Caples id., post. free ijd 140. N 


ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, 
LONDON, E.C. 
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NOW READY. 


NEW BOOK IN 


“THE ELECTRICIAN ” 


SERIES. 


 8о. Very fully Illustrated with Original Drawings, price 128. 6d., post free. 


By H. D. 


SUBMARINE GABLE LAYING AND REPAIRING. 


WILKINSON, 


The Author has given a detailed technical summary of modern practice In Manufacturing, Laying, Testing and Repairi 
section and details of boardship practice have been prepared with the object and hope of helping men in the cable services w 


M.I. E.E. 


a Submarine Telegraph Cable. 


The testing 
o are looking further into these branches. In 


the work of cable laying and repairing the most exact scientific processes are called into ordinary use, and the service affords great scope for the exercise of engineering and 
ectrical skill. The enterprise has a great deal before it as regards poe in research, improvements in instruments, processes and methods of working, and further 


el 
extension of the cable systems. The description of the equipment o 
submarine cable will prove also to some o fot directly engaged in the 


ble ships and the mechanical and electrical work carried on during the layin 
proteesin, but nevertheless interested in the enterprise, a means of informing 
work which has to be done from the moment a new cable is projected until it is successfully laid and worked. 


ying and repairing of a 


emselves as to the 


In this original work is described the procedure on board ship when removing a fault or break in a submerged cable, and the mechanical gear used in different 


vessels for this purpose. Further, as 
ты difficulties that occur to the s been er. 
cables, some idea may 
been introduced in the tests pu for locating the 
The book will be found of quite exceptional 


TABLE OF 
CHAPTER I.—The Cable Ship on Repairs. 


Ing Арага Те Mark Buoy—Grapnels and Granplin g—Special Grapnels 

board—Buoying the Cable—Picking up— ble— Underrunning— 

25 of Tanks Bil ere пр -up Gear—Removal of Fault—Joint in Core—Cable Splice 
ing Splice—Cable Stoppers — Paying Out—Buoyed End Inboard— Final Splice 
Bo moletion of Repair ~ Regulations affecting Cable Ships at Sea – Buoying a 


CHAPTER II.—Types of Cable Ships. 


The Cable Ship *'Faraday"-—The Cable Ship Store Nordiske’ and “Н. 
Oersted "—The Cable Ship “ Monarch"—The Maintenance of Home and сај 
Cables—The Cable Ship Electra "—The Cable Ship Mackay-Bennett "—The Cable 
Ship Retriever - Cable Depótes—Cable Gear on the John Pender.” 


the electrical tests in use for the detection and localisation of faults, to consider the best and most recent practice, and the 
With a total length of nearly 140,000 miles of cable submerged, and a fleet of 36 steamers employed solely 

be gained of the vastness and importance of this enterprise, and the various interests it involves. Of late years many im Movemente have: 

tions of faults in cables, and these have resulted in a considerable saving to the owners in cost o 

terest, and the illustrations assist the text in an unusual degree. 


in laying and 


ntenance. 


CONTENTS : 
CHAPTER III.—The Localisation of Faults. 
Preliminary—The Earth Overla ea Overlap as a Loop—Cable Currents. 
—Balancing to False Zero—Polarisation of Fault or reak—Improved  Blavier— 
Mance Rartial Earth Test —Mance Test for Fracture—Kennelly's Break Теві--Ваќе 
E.M.F. by Varley Slides—Battery Resistance—Simultaneous Bat Resistance an 
E.M.F Tests—Loop Tests—Tests of Cable in Tank—Shipboard vanometers— 
Capacity Tests—Calibrating the Slides—Clark's Fall of Potential Test—The Polar 


CHAPTER IV.—The Laying of Submarine Cables. 
ронро а: and Manufacture—Shipment—Landing Shore- la the Route: 
—Cable House and Landline—Laying Main Vable—Final Tests. , 


APPENDICES. 
Appendix to Kennelly's Break Test— Appendix re New Japanese Cable Steamer. 
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NOW READY, 


NEW EDITION. 


THE ALTERNATE-GURRENT TRANSFORMER 


IN THEORY AND PRACTICE. VOL. I. 


By Prof. J. А. FLEMING, M.A., D. Sc., F.R.S., M. R. I., &c. FULLY ILLUSTRATED. PRICE 12s. 6d., POST FREE 


Fivo issues of the original Vol. J. were made and exhaustod between 
Septembor, 1889, and March, 1896. 


Since the issue of the First Edition of this work the study of the properties and applications of alternating electric currents has made enormous. 


The author has, accordingly, 


rewritten the greater part of the chapters, in the hope that the book will continue to be useful 


to the i increasing numbers of those who are practically engaged in alternating-current work. Academic methods are avoided, and the necessities of 
the student who has to deal with the subject not as a basis for mathematical gymnastics but with the object of acquiring practically useful knowledge, 


have been fully considered. 


CHAPTER I.—Introductory. 

| Faraday's Electrical Researches—farly Experiments ou Electro- Magnetic 
Induction—Faraday’s Ring Coil—Mutual ‘Induction of Two Circuits —Faraday's 

Theorles— The Induction of Electric Currente—Faraday's Lines of Force —Joseph 

Henry's Discoveries—The Production of Electric í Currents by Magnets and Motion. 


CHAPTER II.—Electro-Magnetic Induction. 
Magnete 70 Force and Magnetic Flelds— Definitions of M 
Force near Conductors— Typical Cases —Magneto- 


etic Quantities— 
otive Force and 


- Magnetic Induction— etic Potential—Tubes of Magnetic Induction—Faraday’s 
Law of Law of Induction The etic Circuit—Magnetic Resistance and Reluctance— 
Curves of Magnetisation—Determination of Permeability — etic Hysteresis— 


. Dissipation of Energy by Hysteresis—Variation of Hysteresis with Temperature. 


CHAPTER III.—The Theory of Simple Periodic Currents, 

Variable and Steady Flow—Current and Electromotive Force Curves—Simple 
Periodic Curves—Compound Periodic Curves—Fouriers Theorem—Mathematical 
Sketch of Fourier's Pi heorem-- Analyse of Complex Curves—Simple Periodic 
Currents and Electromotive Forces—Mean-Square Value of a Periodic Current— 
Inductance and Inductive EE re riments on Self-Induction— 
Electro-Magnetic Momentum — Coefficient of -Induction — 5 
Energy— The Unit of Inductance— The S E e 
: Time Constant of a Circuit—Instdntancous Value of a Periodi Graphic 
Representation of Periodic Currents—The Mean Value of the Power of a Periodic 
Current—The Theory of the Wattmeter—Impedance of Branched Circuits—Mutual 
Induction of Two Circuite—The Flow of Periodic Currents in Circuits having 
Ca ty—Shunted Condenser in Series with Inductive Resistance—Representation 

of Periodic Currents by Polar Diagrams —Initial Conditions on Starting Currents in 
Inductive Circuits. 


: CHAPTER IV.—Mutual and Self-Induoction, 
The Researches of Joseph Henry—Mutual and Self-Induction—Induction at a. 
Distance—Induced Currents of Higher Orders—Induction Effects by Transient Elec- 


SYNOPSIS OF CONTENTS OF YOL. X. 


tric Currents —Theory of Induction Coil— Experimental Confiirmations—Duration of 
Induced Currents — Magnetic Screening Action of Metallic Masses—Sonometer and 
10 Balance—Transmission of Alternating Currents through Condactors— 
Prof. Hughes' Experiments—Distribution of Alternating Currents in Conductors— 
Electro- etic uem — Elihu Thomson's Experiments — Klectro-Magnetio 
Rotations—Growth Magnetic Induction in Magnetic Circuite—Symmetry of 
Current and Induction. . 


CHAPTER V.—Dynamical Theory of Induction. 

Electro-Magnetic Theory—Electric Displacement—Maxwell’s Theory—Displace- 
ment Currents and lacement Waves—Mechanical Illustrations—Theory - of 
Molecular Vortices-~Com ph analy of Theory and Expertmen‘—Velocity of Propagation 
of Electro-Magnetic Disturbances—Values of ‘‘v"—Vector Potential—Electrical 
Oscillation—Discharge of Leyden Jar—The Function of Condenser in the Induction 
Coil—The Alternative Path Experiments —Impulsive Impedance—Hertz's Researches 
—Reeonance of Circuite—Interference Phenomena—Identity of Light and Electro- 
Magnetic Waves—Confirmatory Experimente—Experimental De ation of tho 
Velocity of Propagation of Electro. agnetic Waves—Recent Views. 


CHAPTER VI.—The Induction Coil and Transformer. 

· General Description of the Action of the Transformer or Induction Coll 
Experimental Determination of the Form of Current and Electromotive Force 

Curves—Curve Tracers—Discussion of Transformer Dlagrams— Current and Electro- 
motive Force, Curyes in Various Cases—Harmonic Analysis of Transformer Curves— 
Curves of Magnetic Induction—Power and Hysteresis Curves— Experimental Deter- 
mination of Iron Arc Losses in Transformers— Practical Use of “the Wattmeter— 
Efficiency Curves of Transformers—Secular Change in Hysteresis Loss in Trans- 
formers—Current. Rushes into Transformers at Moment of Making Connection with 
the Circuit —Géneral Theory of Transformer Action—The Power Factor—Importance 
of Large Power Factor—Open and Closed Circuit Transformers—Regulation and 
Secondary drop in Transformers ы etic Leakage—Control of Copper and Irop 
оча in Transformers— Heat Radia on from Transformers—Transformer Speci- 

cations. ‚ 8 
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And all Booksellers at Home and Abroad. 
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S. SMITH & SONS' 
NON-MAGNETISABLE WATCHES. 


The Kew Tests were instituted in 1884, and we then gained the Premier Positi п, 
We have been mentioned in the Blue ‘Racks of each snccessive year, and in са в 
again take Highest Honour. 


wine fo e NL dest Honours at 
. — 


Савум 


= Only Make rs of 


THE TESTING of ой. ADM i R ALTY. @ the Four Dial 60 


WATCHES by the minute Recording 


Non-Magnetisable 
HYDROGRAPHIO DEPARTMENT, Silver or Steel, Split Seconds 
ADMIRALTY, LONDON, 8.W. 210. e^ 
Chronograph. 
19th May, 1894. 18-carat Gold, 
Sir,—I have much pleasure in returning 
you the two Non-Magnetisable Watches £25. „В. 
which you were good enough to send for j 
my inspection. They have successfully 
passed through a severe test in close 
proximity to a powerful dynamo, and I 
believe the Astronomer Royal is in cor- 
vespondence with you on the subject. 
I am, Sir, your obedient Servant, 
W. H. W HARTON, Hydrographer. 
Messrs. S. SMITH & SON, 9, Strand, W.C. 


Prize Medal, Electrical Exhibition,1892, | | 
for Non-Magnetisable Chronographs. 


б) Dnit N. di on Jatetzess We are the ONLY MAKERS of this | 


SPECIALITY (Note the Dial). : 
TO Invaluable for taking Observations. 1s-ct. S 


"s. SMITH&SOU " 
9 STRAND. 


го 


F. Aste | отет det fining Is endet time 
a of the gun er ossi the aHa . | 
monde Smiths Watches 8100 чене ing in по way affected — = ditve. 
" Established Y aif a Century. 9 STRAND Жи е Chronograph Movement. w Certificate, == as. 
CERTIFICATE AND WARRANTY WITH EVERY WATCH. on £06 to 8185. Class B, A. 
OLD WATOHES AND JEWELLERY TAKEN IN EXOHANGZ. POSTAGE FREE AT OUR OWN REISK. 


Our Treatise om Watches, just published, 141 pages, 320 illustrations, free ОП application. 


S. SMITH & SON, „уто. 9, STRAND, W.O. io кечтовакиатовк. 


VULCANIZED FIBRE. 


The ORIGINAL and ONLY | * 68-74, CHISWELL STREET, 
ax ЕЕЕ ШЫДА. MOSSES and MITCHELL, | LONDON, 
| V the MARKET. . | | | 


e 


SOCIÉTÉ D'EXPLOITATION DES CABLES — 


(SYSTEM BERTHOUD, BOREL and CO.) 


$e D CORTAILLOD, SWITZERLAND. 2 * EN 
ener. LEAD-COVERED CABLES "7:7 99) 

A 2 ^B SEINEN oe TEARS for Ha | TELEPHONE, TELEGRAPH, A owe ene AF 
As used at Vienna, Innabrock, Lueeme, Vevey | moy СІС LIGHT. ` == —— 


THE NEWTON ELECTRICAL WORKS, Ltd., Taunton, England. 


SOLE MAKERS OF 


“TAUNTON ” 


Telephone No. 9. Telegrams: “АВС” TAUNTON. 


Engineor and Electrician, 


JNYENTORS' MODELLER & SCIENTIFIC APPARATUS MANUFACTURER, 


43, SKINNER LANE (Works: Cross Stamford Street and 
Telephone Street) LEBDE. 
Telegraphic and Cable Address: “ MOTOR, LEEDS." 
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Write for 
New List and 


Full Particulars 
TO THE 


/ LAMINA ACCUMULATOR 


(ELIESON'S BRITISH PATENTS) 


SYNDICATE, LTD., 


Broad Street Aywenvue, 


LONDON, E.C. 


@ 
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Carriage Type “с” 5.—Total Weight, 231b.; Capacity, 
80 ampere hours at a discharge rate of 20 amperes. 
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10 
Overall Dimensions, in. х 4in. x 13in. 
100 ampere hours at half rate discharge. 


Lighting Type A 9.—Total Weight, 71lb.; Capacity, 3 
ampere hours at a discharge rate of 40 amperes. 
Overall Dimensions, Sin x 10}in. x 12in. 
420 ampere hours at half rate discharge. 


3 


— — аф 


imm o aa 11 (Drury Lane LONDON, W.C. зт, 
EV | R | Barnet Works, BIRMINGHAM. AB Е 
og 9 | surrey Works, SMETHWICK. N 


ELECTRICAL ACCESSORIES MANUFACTORY- Barnet Works, BIRMINGHAM. 


i 


LAMP HOLDERS. BRANCH SWITCH BOARDS 


COUNTER- 
WEICHT 


FITTINGS. | 
кт | X 900. 
— ЖАИ Plain В.С. Х 905. : | FIRE 
BoI FS Lamp Holder. E.S. Lamp Holder. Se ͤ—̃ 
P Teee 
1/8 each. 2/- each. , 


х 902. — xd 
B.C. Lamp Holder Also Main Switoh Boards. 
with Cord Grips, | 


2/6 each. 


DISTRIBUTING BOXES. 


On Slate or China Bases, 


nd ep Holder. X 910. 
Lamp Holder. 1/8 each. | E.S. 5 
us f 4/- each. — — 


Show-Rooms : Drury Lane, London, W. G. 


CATALOGUES OF FITTINGS AND ACCESSORIES SUPPLIED 
| TO THE TRADE. | 
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Use “Blackley аре | 


Sole Manufacturers, 


CONNOLLY BROTHERS, 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


von cus © ДЕЙТ” 
UE 


of Insulated 
Wire Joints. 


Does not Stick to or 
Dirty the Fingers. 


Telephone No. 2361. Telegraphic Address: СоппоПув Blackley.” Ы S { ti 
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first communication it would seem that both the existence 
NO T ES. and nature of this loss was already well known. Mr. Morpey’s 


WE are glad to learn that considerable progress has been 
made in forming a strong and representative committee in 
connection with the proposal to inaugurate a Memorial to 
commemorate the inception and extension of Submarine 
Telegraphy. Amongst many other influential persons the 
following have agreed to act :—Viscount Peet, Lord Kxrviw, 
Lord Зегвовме, the Lorp Curr Justice, Mr. Joserm 
CnausERLAm, Sir Биснлвр WessrER, Lord (кокек HauwrrroN, 
Bir Jutanp Danvers, Sır SAMUEL Cannine, Sir Eyre нах, 
Bir Jous Rosson, Admiral Sir Henry J. C. D. Hay, Admiral 
Sir AwrHoNv Hoskins, Mr. HUBERT Herxomer, Mr. HERBERT 
ре RxurER, Mr. J. C. Lams, Мг. W. Н. Preece, Dr. Joun 
Horxmson (President of the Institution of Electrical Engi- 
neers), Dr. ALExanpDER MuigHkAD, Mr. ALEXANDER SIEMENS 
and Mr. W. S. Siver. An executive will no doubt be 
formed from the larger committee, and we venture to make 
а suggestion for their consideration. The introduction and 
extension of telegraphy are almost exactly coincidental with 
HER Masesry’s reign—the magnetic needle telegraph having 
been patented by Cooke and WRHRATSTrOxE on June 12, 1887, 
and the first telegraph line from Paddington to West Drayton 
being constructed in 1888-9. Our suggestion is that the 
Memorial in question should be inaugurated at the time 
of the celebration of the sixtieth anniversary of the QuEEN’s 
reign, on or about June 20th next. 


an 


A FURTHER communication from Mr. Отто T, BLATRV 
appeared in our columns last week. In this contribution 
Mr. Вітну gave concise data of two machines upon which 
he had made experiments in order to determine the value of 
their **load-loss " under varying conditions. The tests were 
carried out on the Hopkinson plan, and the means of a number 
of results were given in tabulated form. In the first set of 
experiments with the armature short-circuited, the values of 
the “load loss were given with two values of armature 
current for each of four different speeds, and the ‘load loss 
was then seen to vary nearly as the square of the current and 
proportionally to the speed, from which Mr. BuAtuy draws 
the conclusion that the load loss consists of work spent in 
reversing the magnetisation of the iron and of Foucault cur- 
rents and hysteresis. These experimental results will be of 
value and interest to dynamo designers; but judging by the 
correspondence which followed the publication of Mr. BuAruy’s 


of July 17th, reads :—'* The load loss 


article on ** Load Losses in Dynamos," which appeared on 
page 446 of our issue of July 81st, shows, however, that 
the load loss" may have a negative value. A notable 
instance of this occurs to us in connection with certain large 
alternators built in 1882, In these machines if an armature 
coil were cut out of circuit it became dangerously overheated. 
In this case the stray losses were no doubt very heavy at 
light load, and were reduced by the load current; but, as 
pointed out by Mr. Morey, the ‘‘stray losses in the Hopkin- 
son machines were reduced by the load current, yet these 
were by no means unusually heavy, and it appears that a 
negative value for load loss” is Mr. Morpry’s usual experience. 
It seems somewhat difficult to reconcile this with Mr. BuAtuy’s 
result, which, stated in his own words, on p. 875 of our issue 
was quite the 
same, with the same E.M.F. per single turn in the armature, 
whether the armature is wound as & drum or as a Gramme 
ring, for high or low pressure, as a parallel or as a series 
drum. It also made no difference whether the armature wires 
were put into slots in the armature core, or wound in a single 
layer on a smooth core, the air gap in this latter case being 
more than double that used with the slotted core." The 
factor which determines whether the ‘load loss as defined 
by Mr. BLATRHT shall have a positive or a negative value has 
not, so far, been made clear. 


— — 


In his Notes on the Introduction and Development of 
Rope Driving," which we abstract this week, Mr. ABRAM 
Сомве claims that rope gearing emanated from Belfast," 
and was invented in 1856 by Mr. James Compe. We have 
heard other claims to the invention of the transmission of 
power by ropes ; some authorities having claimed it for the 
millers at Schaffhausen, others having attributed it to Glas- 
gow. It is not necessary for us to settle these rival claims. 
Electrical engineers who have occasionally to use rope and 
other forms of gearing will welcome these Notes of Mr. 
Compe as giving the experience of a practical man in the 
actual use of ropes for power transmission. In these circum- 
stances, even the considerable departures from what we may 
regard as general practice command respectful attention. We 
observe, in the first place, that Mr. Compe advocates a com- 
paratively low velocity for the ropes. Mathematical analysis 
will show that the ‘‘ theoretically best velocity ” for а cotton or 
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manilla rope is somewhere about 5,000ft. per minute. Mr. Сомве 
doubts whether any real advantage accrues from running at a 
higher velocity than 3,800ft. per minute. Considering that 
mathematical analysis does not take into consideration many 
important effects, such as the influence on the life of the rope, 
or the indeterminate windage, there may be a good deal in 
Mr. Comse’s recommendation. But the velocity chosen for 
the rope reacts on the whole design. It affects the size and 
weight of the pulley s, and the size and number of ropes. 
Where a dynamo is to be driven, it is not always easy to 
arrange for a low rope velocity. It would make the diameter 
of the pulley very small; and the size of the ropes would be 
correspondingly reduced, while their number would be corres- 
pondingly increased. Where the dynamo is of considerable 
power, and has. to be run at a high rate of revolution, this 
will entail an awkward design. As might have been expected, 
Mr. Compe gets over this diffieulty by allowing more latitude 
in proportioning the diameters of pulley and ropes. He allows 
& ratio as low as 28:8, whereas the best English and American 
practice seems to point to & minimum ratio of about 45 or 50. 
Where a low ratio is used the ropes are liable to injury from 
excessive flexure—a much more important cause of injury, we 
think, than high velocity. It is not surprising, after this, 
that Mr. Сомве'ѕ allowance of horse-power for any given rope 
is very much below the usual practice. For instance, for a 
дїп. rope running on a 6ft. pulley at 100 revolutions per 
minute he allows 15 u.p.; while the common practice in 
America and in many parts of Great Britain is to allow about 
twice this amount of power, if not more. Cotton ropes will 
run from 8 to 12 years under these last-named conditions. 


— — 


In another column Mr. ALExanpER RussELL shows how 
alternating and continuous currents behave towards one 
another—‘‘they simply ignore one another’s existence." 
One wonders whether there is anything corresponding to 
this in the relative attitudes of the respective concerns which 
supply them. We know of more than one building which is 
wired on both systems, as if each believed in the other's non- 
existence; and there are a good many miles of London streets 
where the two currents run side-by-side. But Mr. RusskLL's 
interesting article discusses the case of the two currents in 
one and the same conductor; and he has usefully extended 
his reasoning to the subsidiary, but important, case of a 
combined continuous and two-phase alternating system. 
The economy in all these combinations arises from the fact 
that the loss of energy is proportional to the sum of the 
squares of the two currents, and not to the square of their 
sum, as given by the ammeter readings. Of course, the 
power wasted at any instant is proportional to the square 
of the instantaneous sum ; but, since the alternating current 
is alternating, while the continuous current is always going 
in one direction, the resultant current is only an additive 
effect during each alternate half-period. During the rest of 
the time it is merely a diferential effect. 

—À 

In our review of the Jahrbuch der Elektrochemie in the present 
issue, we have adverted to the faet that electrolytic nickel of 
tangible thickness and of a fair degree of purity may now be 


considered an article of commerce hailing from the States. It- 
now appears that a German firm, Gustav MENNE AND Co., of 
Siegen, are preparing nickel of this quality, using as a raw 

material a nickel-copper regulus containing some 40 per cent.. 
Cu and 80 per cent. Ni, and working by a continuous cycle of 
operations, which avoids the formation of waste liquors. 

Details are not disclosed. The German nickel thus made is. 
somewhat harder and more brittle than the American produet, . 
and can be obtained in plates 1m. x 0°5m. x 10 - 15mm. 


A PERUSAL of innumerable debates on electric lighting 
schemes and electric lighting extensions has convinced us 
that town councillors would, as a rule, be well advised if 
they were to record their votes, but not their reasons; 
though their conclusions may possibly be all right, their 
ostensible premisses are generally all wrong. For instance, at 
Hull, last week, the Electric Lighting Committee. proposed 
an extension on the high-pressure continuous-current trans- 
former system involving an estimated outlay of £42,000, the 
idea being to reach the residential district with a view to. 
improve the load-factor, which is extremely low at Hull, and 
to be ready in good time to assist the existing station. The 
proposal was, however, rejected by 26 votes to 28 upon the 
altogether inadequate grounds that an outside expert 
should have been employed, that the cables should be in 
culverts, that high pressure is dangerous, and that every 
electrician expert would say that the nearer they were to the 
centre of supply the more profitable would the undertaking. 
become.” 


WEN a Town Council has to deal with an entirely new 
scheme or a strikingly novel departure from ordinary prac- 
tice, it is no doubt safer to secure the services of an outside 
expert” ; provided, of course, he is at once expert and 
impartial. On the other hand, & municipal engineer, if he 
is worth his salt, can very well be relied upon for simple 
extension work. That high pressures have their dangers. 
cannot be denied; but, with common care, they can, like- 
express trains, be made reasonably safe. Why a scheme 
should be condemned at once Pause it involves 
armoured cables laid direct in the ground, it passes the 
wit of an electrical engineer to understand. This system 
has always appealed to us as particularly workmanlike, and,. 
what is more to the point, armoured cables laid direct in the: 
ground have been extensively tried in this country, and have- 
nowhere been found wanting. The generalisation that every 
electric lighting station should be in a central position sounds 
plausible; but for all that, it is only an approximate general.. 
isation. If land be equally cheap, room be equally plentiful, 
condensing water equally handy, coal cartage equally easy,’ 
and danger of injunction for this reason or that equally 
small, as on the outskirts of a town—then and not till then 
is the law a valid one. But, no doubt, the municipal 
representatives wrought better than they knew, and had 
better reasons than they gave—at least, we hope so. 


Tux doctrine of ** governmental ownership," as it is called 
in the United States, is just now receiving new developments, 
and among other things the acquisition of the telegraphs has 
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been brought within the sphere of practical politics, if not 
exactly within measurable distance of being realised. One of 
the planks of the platform on which Mr. Bryan takes his stand 
is the nationalisation of railroads, telegraphs, and telephones. 
Mixed up as it is with a populistic and bimetallic propaganda, 
which is regarded in commercial circles as socialistic and 
ruinous, there is, perhaps, little chance of the Nebraska 
Senator’s programme being accepted; and it may be even 
feared that the indefinite postponement of a harmless and 
salutary measure may result from its being now in such bad 
company. As regards the telegraphs, we notice that the 
Press of America, opposed to Mr. Bryan’s Presidential 
candidature, is dren to Make disparaging comments on 
the English telegraph system, pointing to it as an example 
of financial ќађуге, ad even of practical inefficiency. We 
can afford Фо smile at these comparisons, merely remark- 
ing that, if the telegraphs are so superior in private hands, 
there can be no reasonable grounds for theft being the reverse 
in the hands of the Government. If we have made mistakes 
the United States may profit by them as warnings; but 
nobody denies that the net result has béen a great national 
boon, and: one which it is a pity the United States should lose 
because of its being associated with doctrines and projects 
which are economically and socially mischievous. 


King’s College, London.—The he a Term commences 


on October lst. Some particulars of the courses in engineer- 
ing and applied science are given in our advertisement columns. 
‘Yorkshire Oollege, Leeds.—The next Session commences 
om October 6th. Prospectuses of the courses in electrical, 
mechanical and civil engineering may be obtained from the 
Setretary. | | 
+ Oabie Interruptions and Repairs :— 
nt 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,18 iis -— 
Monte Alegre—Santarem.......... May 5, 1896 .. — 
Gibraltar — Tangier.................. July 28,1896 ... Aug. 11, 1896. 
' Рага-—Магапһао..................... Aug. 6, 1896 ... — 


/ Energy Losses in Electric Machines due to the Armature 
Current.— The following corrections should be made in the 
table accompanying Mr. Otto Т. Bláthy's article which 
appeared on p. 474 of our last issue. The heading of the 
fourth column should be “ Load Loss," and that of the fifth 
column L. L/. ??. 

Power Locomotion on the Highway. We have received a 
handy little brochure bearing this title. In addition to a brief 
historical sketch of mechanical traction on common roads, it 
contains a bibliography, a catalogue of papers read before 
technical societies, and an index to the periodical literature of 
road traction. The author of the compilation is Mr. Rhys 
Jenkins, the publishers are William Cate (Limited), 32, 
Bouverie-street, and the price is 2s. 6d. net. 

Electric Traction.— The Plymouth Town Council has agreed 
to the combined electric lighting and traction scheme proposed 
by their electrical engineer, Mr. J. H. Rider, and briefly out- 
lined on page 493 of our last issue. On Thursday last week 
the Glasgow Town Council discussed, at great length, the 
recommendation of the Committee on Tramways that the line 
from Mitchell-street to Springburn be equipped on the over- 
head trolley system of electric traction. In the end the ques- 
tion was remitted. 

Trinidad. Reuters agency is informed that only the for- 
malities in connection with the recognition by Great Britain of 
the sovereignty of Brazil over Trinidad require to be com- 
pleted, and that the question has been practically settled 
in favour of Brazil. The matter was not submitted to 
arbitration. The island of Trinidad, it will be remembered, 
came into prominence upon the proposal to make it а cable 


statión ; but owing to its volcanic condition it bas been found, 
во it is said, unsuitable for the purpose, and it has conse- 
3 again become of very small importance 80 far as 
reat Britain is concerned. The island is во closely sur- 
rounded by rocks that it is even difficult to effect a landing. 


The Amazon Cable.—We are assured that the following 
editorial note which appeared in the Amazonas Commercial of 
Manaos in February last relates in some way to the inauguration 


of the Amazon cable system; but for the last word it might 


equally well refer to the Jameson raid or the Presidential 
crisis: Upon the realisation of this legitimately patriotic 
event, the Amazon, as if wounded by the shock of great com- 
motions, felt the red blood freezing in its arteries. Now its. 
heart is palpitating ardently and its broad bronzed breast is 
absorbing with the air the light which is poured down in a 
golden profusion of auroras and sunbeams. And while the 
Giant, the haughty Lion of the North, slumbered on his couch 
in divine ecstacy, the universal god, the wise god PROGRESS, 
poured into his breast a vein of light like unto a runni 
rivulet, limpid and brilliant. And this mighty vein, filled: 
with a liquid compounded of globules of sunrays, is called— 
TELEGRAPHO ! " ig 

Electrical Measurements.—4A special meeting of the South 
African Philosophical Society was held on the 2nd ult., when & 
lecture on the above subject was delivered by Mr. A. P. Trotter, 
Government Electrician and Inspector. Towards the end of 
the lecture the lecturer rang up the Capetown Telephone 
Exchange, and asked if any of the longer Post Office telegraph. 
lines were clear. The Port Elizabeth line was then connected 
up, and by means of a Wheatstone bridge on the lecture table, 
the resistance of the line was measured. The lecturer then 
observed that, with the extremely sensitive instrument used in 
the Government Electrical Laboratory, it was not necessary to- 
use ordinary electric batteries for signalling to such a distance 
as to Port Elizabeth. He disconnected the battery, and, 
plunging a steel knife and silver fork into an orange, sent 
signals by means of the feeble current thus generated. He 
then asked the front row of the audience to join hands, and, 
putting them in the circuit, sent signals through their bodies. 
to Port Elizabeth and back by means of the orange cell.. 
As a concluding experiment an omelette was made “ under 
some disadvantages,” and the cost of the electrical energy was. 
stated to be only 1d. 


Wiring Regulations.—We have received from the Man- 
chester Corporation Electric Light Department a very neatly 
got up, nicely-indexed, innocent-looking little pocket-book 
(4 zin. x 34in. x din.) containing the very lengthy revised 
REGULATIONS AS TO THE SUPPLY oF ELROrRIO CURRENT TỌ- 
BE OBSERVED BY ELECTRICAL FITTERS AND CONSUMEBS. The 
wiring regulations are 43, and the supply regulations. 
19 in number. Mr. Wordingham's оазе is undoubtedly 
of a very exhaustive and practical nature, and if he finds 
that its innocent guise is an effectual antidote to its truly 
formidable character, he is to be congratulated on a thorough- 
ness which does not stop at regulating who shall cut the 
hole in the wall for the admission of the service pipe (vide 
Rule 8). The chief points in which the rules of July, 1896, 
differ from the previous ones relate to the supply of current 
to motors (Rules 28-35). We note Rule 33, which reads as. 
follows :—The magnets, frame, and shaft of all motors must 
be permanently connected to earth by a copper conductor, 
having a sectional area of not less than 10 square milli- 
metres. Rules 38-43 deal with a 200-volt supply, Rule 42° 
running as follows :—“ The olear break in all switches must 
be not less than lin, and for switches intended to break 
more than five amperes the clear break must be not less 
than 1jin." The Manchester rules certainly cannot be accused 
of working injustice to wiring contractors by reason of lack 
of precision. 

Horseless Oarriages.—''It is very much to be regretted,” 
says the Engineer, that a procession of horseless carriages, 
motor cars, or whatever else their inventors and makers may 
call them, is to take place by way of jubilantly celebrating the 
passage of the Light Locomotives Act. Nothing better calou- 
lated to damage & good cause could be thought of. "There is. 
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not at this moment a single vehicle in London which can be 
said adequately to represent what a horseless carriage ought 
to be, may be, and we have no doubt will be. If the proces- 
sion idea is carried out without disaster it is the most that 
can be expected, and at the best the general public will see 
nothing which can favourably impress any sensible man. We 
have always held that English engineers would not undertake 
the construction of such cars with any spirit until the law was 
so altered that they might hope to reap some profit from their 
labours. Up to the present we have had with us nothing but 
French or American or German vehicles. We have no desire 
to write one word in disparagement of them ; on the contrary, 
we regard them as very ingenious attempts to solve a per- 
plexing problem; but the public in London will not regard 
them as somewhat crude experiments, and the mere sight of 
them in our streets will, we fear, strengthen the hands of those 
who are already but too willing that Local Authorities should 
make vexatious enactments. It ought not to be forgotten that, 
in spite of the Act of Parliament, Town Councils can lay a 
very heavy hand on the horseless carriage.” 

The Geneva Congress.—The International Congress of 
Electricians opened on Tuesday, August 4th, in the Aula of 
the Geneva University. М. TunnETTINI was President of the 
Comité d'Honneur, which included M. Mascarrt, Prof. 
Ferraris, Prof. Rousseau of Brussels, Mr, CHARLES BRADLEY 
of New York, Herr von HzrNER-ALTENECEK, M. Dery of 
Brussels, M. HILLAIEr, Herr Gispert КАРР of the Verband 
Deutscher Elektrotechniker, and Herr E. Hartmann. The 
Comité over which Prof. A. PALAZ presided consisted of MM. 
HOSPITALIER and Ernest GERARD, Herr Обвакз of Berlin, 
and Prof. MEncaRINI (Vice-Presidents) and MM. J. BLONDIN, 
A. Borssonnas, Б. CHavaNNEs, and C. E. Guye. Among 
the 200 present there were several Englishmen, but the 
Institution of Electrical Engineers had no official delegate. 
The Congress was opened by M. Turrettini. Papers were read 
by Dr. Wietlisbach, M. Hospitalier and M. André Blondel on 
4% Telephonie Disturbances caused by Electric Traction," Mag- 
netic Unite" and “Photometric Units” respectively. Among 
the subjects set down for discussion was the question of trans- 
mission of power to long distances, and it furnished matter for 
an interesting debate, in which M. Thury, of Geneva, the dis- 
tinguished advocate of the high-pressure continuous-current 
system, took a prominent part. The deliberations of the 
Congress, which lasted several days, were frequently varied by 
visits to the Exhibition and to different electrical works in the 
neighbourhood, and by receptions given by the resident mem- 
bers of the Congress. 

Northampton Institute.—The appointments recently adver- 
tised at this Institute were filled at a meeting held on Monday 
last. The following were the successful candidates :—Head of 
the Mechanical Engineering and Metal Trades Department.— Mr. 
John Ashford, who has been for the last three years lecturer 
on engineering at the Birmingham Technical Schools. Mr. 
Ashford has great experience of, and is intimately acquainted 
with, the metal trades of Birmingham ; and this knowledge will 
be particularly useful, it is hoped, in the Clerkenwell district. 
His classes at Birmingham were largely attended by students 
of the same type that may be expected at the Northampton. 
Head of the Artistic Crafts Department.—The successful candi- 
didate, Mr. John Willlams, has, for several years, taken an 
active part in the movement for the advancement of the 
decorative bandicrafts. One of the original members of the 
Guild and School of Handicraft, he was, for four years, senior 
instructor in the school, and one of the leading workers in the 
Guild. During the last five years as senior instructor and 
inspector to the Surrey County Council, he organised and 
arranged the system of handicraft teaching with most successful 
results. Asa worker in metals, he has designed and executed 
many important commissions, and his work exhibited at the 
Arts and Crafts and other exhibitions during the last few years 
has obtained for him a prominent position among handicrafts- 
men and art workers. Assistant in the Applied Physics Depart- 
ment.—The successful candidate here is Mr. C. V. Drysdale, a 
distinguished student of the Finsbury Technical College and 
the Central Technical College, South Kensington, where he 
obtained two diplomas of Associateship in Physics and Engi- 
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neering respectively. Since his college training Mr. Drysdale. 
bas been for three years with Messrs. Nalder Bros. and Co. 

The Era of Extravagance in the Electrical Business.—In 
the August number of the Engineering Magazine Mr. Burton 
E. Greene discourses under the above heading on the little 
profit that has hitherto accrued to the investor in American 
electrical insecurities. It is consolatory to find that the 
phenomenon has puzzled even во great a man as George 
Westinghouse, jun. :— Walking up Fifth- avenue in Pitts- 
burg one day in 1886, Mr. George Westinghouse, jun., said 
to one of his salesmen, who at that time had been connected 
with the electrical business for five years:—‘ What is the 
matter with this business? I've been in it now for six months, 
and have lost $40,000. Something is wrong. Everything we 
make is sold at a profit of from 100 to 200 per cent. above shop 
cost, and yet there is nothing left. On the contrary, we need 
more money all the time.’” Mr. Greene is inclined to attri- 
bute the phenomenon mainly to lavish capital outlay, due to 
the constant scrap-heaping ” of manufacturing machinery and 
manufactured stock arising from the rapid development of new 
ideas and methods. Probably one of the greatest drawbacks 
to commercial success was patent litigation. It is known that 
in one year three of the leading companies spent $1,500,000 
in this direction, or 5 per cent. on their entire capital stock. 
A score of law firms could be named who devoted most of their 
time for 16 years to electrical patent litigation. They have 
waxed rich. How futile this continued and expensive 
struggle over patents has proved the world knows. One can 
count on the fingers of one's hand the patents which have been 
sustained, and on one hand those which have returned to their 
owners a royalty which made their winning worth the while." 
With regard to the future, Mr. Greene believes “that the 
electrical industry is now ready to take rank among the most 
solid, conservative, and profitable in America or any other 
country. The lessons have been expensive, and thoroughly 
learned.” We sincerely hope so, though we think Mr. Greene’s 
hopeful anticipations are scarcely warranted by his premisses. 

A Cable Story.—The following is an extract from a letter 
received from an officer on board the cable ship “John Pender,” 
now on the West Coast Africa: The following yarn is perfectly 
true, although it might well be called a ‘fish’ story. It happened 
whilst making the final splice in our last deep water repair on 
June 16th in latitude 5° 31' S., longitude 10° 37' 30" E. The 
third officer was taking the sounding with Lord Kelvin's 
apparatus, the captain looking on, a quartermaster at the 
break, and I was standing by, looking over the stern. A 
561b. shot is used, and attached to it is piano wire; and by 
means of a patent hook the shot is detached on striking the 
bottom, A thermometer is usually attached to the wire, close 
to the shot, to ascertain the temperature of the water at the 
bottom, for electrical purposes. Whilst sounding, the shot struck 
the bottom at 520 fathoms (as was supposed), the strain being 
suddenly taken off the wire, and leaving it all slack. After 
heaving in about 100 fathoms, the shot apparently was still on, 
as the strain increased rapidly. After getting in 320 fathoms 
wire, the wire was seen to shoot rapidly in different directions 
& big fish (or rather a submarine monster, as the depth of 
water was too great for any fish to stand the pressure, as it 
could not stand being brought to the surface) having swallowed 
the shot, patent hook, thermometer, and 320 fathoms wire, 
when the wire parted. On taking another sounding, 1,135 
fathoms (mud) was found to be the correct depth, the ship 
being stationary, as she had both ends of cable on board, 
making the final splice.” Evidently there are more highly- 
specialised creatures in the sea than has been imagined. The 
idea of a submarine monster with a patent picking-up apparatus 
inside (perhaps fitted with Isaac’s bow sheaves on a suitable 
scale), capable of coiling away 320 fathoms of piano wire, is 
delightful. Perhaps the wire was payed out at the fish’s stern as 
it was picked up at the bows! Or, again, perhaps it was a record 
sea-serpent, which could accommodate, on the straight, 640 
yards (1,920ft.) of wire. The monster goes one better than we 
are able todo. We can swallow all but the wire. Probably 
in its struggles to get off with the thermometer, fishes being as 
sensitive as cables to variations of temperature, the wire got 
coiled outside. 
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THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY F. C. RAPHAEL. 


(Continued from page 486.) 


Localising without a Return Wire. 

When no return wire, neither cable nor test wire can be 
obtained, it is difficult to obtain any great degree of accuracy 
in the localisation. 

Method 5.—1f two galvanometers of the d'Arsonval pattern 
are available, the best method to employ is the fal] of poten- 
tial method as follows:—The connections are made as on 
Fig. 80, the far end D being left free; one observer must 
be stationed at the galvanometer 2 during the test, and must 
keep the current constant by adjusting the resistance d. There 
is a resistance & in series with the galvanometer 1 as before, во 
that the resistance of the galvanometer circuit is high com- 
pared with that of the cable and fault circuit A BCO F. AB 
is again & piece of good cable. The galvanometer 1 must be 
exactly levelled with a spirit level. Then the deflections d, d, 
are read when the connections 2, 1 and 2, E are made respec- 
lively. The resistance h should be given such a value that 
the larger of these two deflections is nearly to the end of the 
scale. Then the electrician at galvanometer 1 measures the 
distances between some marked point on the galvanometer 
and the centre and end of his galvanometer scale. He then 
disconnects his galvanometer and resistance box h, and takes 
them as quickly as possible to the end D, leaving the man at 


D 
| 
а. - ео 


Г 


Earth. 
Fic. 30. 


р 
3 


Ама 


galvanometer 2 to keep the current constant. Arrived at Р, 
he levels his galvanometer and places the scale so that the 
spot is at zero,and the distances between the marked points on 
the galvanometer and scale are the same as before. Then he 
connects up as shown by the dotted lines, making л the same 


as before, depresses the key and notes the deflection d,. The 
position of the fault is given by the equation | 

2 44, R, (27) 
or кы 4 4, 28) 


1 puni S 
where 5 and a are theequivalent lengths of the pieces B C an 
А В respectively. If the deflection of galvanometer 2 is kept 
absolutely constant the localisation test will be fairly accurate. 

If only one galvanometer is obtainable, a low-reading 
ammeter must be used in place of galvanometer 2; one 
with an “open” scale can be used, and the current should be 
kept at the value which can be most accurately read on the 
instrument. This, of course, will not give such accurate 
results as the use of two galvanometers would. If such an 
ammeter is not available either, the most sensitive needle 
galvanometer or eurrent detector one has in the station must 
take the place of galvanometer 2. The absolute value of the 
current through the main circuit is of secondary importance, 
but it must be kept constant. | 

The d'Arsonal galvanometer is about the only type that 
can be taken down and set up again without altering its 
constant. If such a galvanometer cannot be obtained for 


* From a forthcoming work to be published by The Electrician Printing 
and Publishing Company. All rights are reserved. 


galvanometer 2, the test is complicated, as it then involves 
comparing the constants of the galvanometer in its two 
positions. For completeness sake the method is described 
here, though it is rare that it would be used in electric light 
work. ` 

Method 6.—In addition to the apparatus already enume- 
rated, a single cell is required, having a constant E.M.F. The 
apparatus is first connected up at end A, as shown in Fig. 81. 
The resistance k must be high, say the resistance box with all 
the plugs (except the infinity plug) taken out. Then the key 
is depressed, and a reading К, is taken. Then the connections 
are made as on Fig. 80, and the test at end A is completed as 
in the last method, the readings 4, and d, being obtained. 
The instruments are now taken to the far end D, where the 
test is made as in the last method and the reading d, is 
obtained. The connections (Fig. 91) are now again made, 
and a reading K, obtained. If necessary the galvanometer 


Resistance k. 


Cell with constant E.M.F. 


. 


Fic, 21. 


must be shunted to take the readings К, and K, The shunt 
must in that case be the same each time, but it may be 
removed or replaced by another when the readings d,, d, and 
d, are taken. Тһе distance of the fault from A is given by the 
equation 


d, d, 
b=É ES . . . . . (29) 
E, 
d, K. -d. K 
— 2 4 Va. e o> ө ө 80 
or RC E (30) 


Rare cases occur in which a fault is actually a“ dead 
earth," having & resistance which is low compared with the 
resistance of the conductor itself, and which does not appre- 
ciably v Then one of the following methods may be used 
to localise the fault if no loop or return wire can be found. 


D Feuliv Cable. 


Earth. 


|||! 
Го. 32. 


The connections аге as on Fig. 32. Тһе galvanometer key 
must be depressed before the battery key, and the bridge 
must be balanced to false zero. 

Method 7 (Overlap Method).—The resistance between each 
end of the cable and earth is measured, the far end being free 
in each case. If 7, be the result of the measurement at one 
end, and r, at the other end, / being the length of the cable, 
and s its resistance per yard, 


the distance of the fault from end 1 is пуда (81) 


Method 8 (Blavier’s Method).—Tests from one end only. 
The resistance between the cable end and earth is measured, 

(1) When the far end is free, 

(2) When the far end is well connected to earth. 


- for c. 
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If these resistances be ri and r, respectively, if / be the 
length of the cable in yards, and s its resistance per yard, 
the distance of the fault from the testing point is 


72 — A (т =" (ls — r) yds. 


If s is not previously known, the resistance per yard is best 
obtainéd by measurements on a spare piece of the same cable 
ih the station, or, failing this, it must be calculated from data 
given in the manufacturers’ tables. 

Method 8a.—If a stretched-wire bridge is to be had, it is 
better to slightly modify the last method. The connections 
are shown in Fig. 88. A piece of spare cable, of the same 
kind as the faulty cable, is used as third arm (C D) of the 
bridge, as shown. If this piece has а different sectional area 
to that of the faulty cable, its equivalent length must be taken 
Then, if the readings for balance be a,, b, and ay, bz, 


the values d, = K c and 4, = : c are calculated, and the distance 


(82) 


2 
of the fault from the testing point is | 
d,— di - di) (Is di) уй 
8 
Method 7a.—Method 7 may be modified in the same way. 
The connections are again Fig. 33. CD may be a piece of 
wire whose equivalent length is c when compared with the 
faulty cable. The same piece of wire should be used for the 
tests made at each end. 
Then the distance of the fault from end 1 is 


1 a1 а) | | 
sro „ M dE 
. For other methods of localising faults when no return wire 


is available, the reader is referred to treatises on telegraph- 
Faulty Cable. 


(88) 


(84) 


Piece of Spare Cable 
of Length C. 


m Fig. 33.. | 
cable testing, such as Mr. Wilkinson's excellent book recently 
published by The Electrician” Printing and Publishing 
Conipany, or to Mr. Kempe's standard text-book, ** Handbook 
of Electrical Testing." 

The methods to employ when no loop can be obtained 
having now been described, it remains to point out how the 
loop methods may be used to localise faults in networks 
without disturbing the connections more than is necessary. 
Localisation during working will be dealt with in the next 
chapter. Whenever a loop, including the faulty section, can, 
be disconnected from the supply without too much incon- 
venience this should always be done, as tests on a free loop 
are always more accurate than tests during working. 

A series arc light circuit is one of the simplest cases. At 
each lamp the two cables are taken out of the terminals, 
and are connected together. Thus a good loop is obtained 
including the whole circuit, and a very accurate localisation 
can be made at the station. 

In the case of a thick network, rich in feeders,* the first 
approximate test before disconnecting the several sections may 
be made as follows :— | 

Method 9.— The feeders to the faulty main and their testing 
wires are disconnected from the switch-board, and two adjacent 
feeders are connected up, as on Fig. 34. а, b may be a stretched- 
wire or resistance-box pattern bridge, P, and P, are the test 
wires, H, and Н, the feeders, and у the galvanometer. This 
is, in fact, Murray's method; the piece of distributing main 
3, 1is the loop, the feeders H, and H, are leads whose resist- 
ance may be neglected in comparison to that of the stretched 

* This method of procedure (methods 9 and 10) was originally described 


by Dr. О. Fröhlich, of Berlin, Electr. Techn. Zeit., Jan. 27, 1893, and The 
Electrician, Feb. 24, 1893. 


wire or resistance box, and the test wires P, and P, are the 
galvanometer leads. 

If the position of balance, or approximate balance, is at the- 
end of the scale (say, e.g., at the right-hand end), the next 
two adjacent feeders (H,, H,) in the direction indicated by the: 
contact pointer, and the corresponding test wires (P,, Pz), 
should be connected up in place of the former ones, and so on 
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until the two feeders bounding the faulty length be found. On 
obtaining balance with these two feeders the distance of the 
fault from the left-hand one of the two feeding points is, of 


course, 475 l, where J is the length of the section between the 
a 


two feeding points. 
m (To be continued.) 


‚ COMBINGP ALTERNATING AND CONTINUOUS 
| CURRENTS. 


BY ALEXANDER RUSSELL, M.A. 


The effects that follow the superposition of a direct on an 
alternating current and vice versd are very curious and deserve 
more attention than they have hitherto received from English 
electricians. The theory is simple, a clear idea of what the 
effective value of an alternating current is and an elementary 
knowledge of algebra being all that is required. These effects 
have been already utilised for various practical purposes, and 
there is plenty of scope for further applications. In the 
Lowrie- Hall meter, for example, a small accumulator in вегїөв 
with a copper voltameter was put in the house circuit, and the 
gain in weight of a copper plate in the voltameter was pro- 
portional to the current used, and so could be used as a basis 
for charging for the current consumed. A similar arrange- 
ment has been used to measure the resistance of an alternating 
current circuit when the current is flowing, and there are 
several other practical applications. There are also numerous, 
laboratory experiments with combined alternating and direct 
pressures, which are, however, more curious and interesting: 
than practical. 

The most important practical property of combined alter- 
nating and direct currents flowing in one conductor is that 
each produces its own heating effect practically independently 
of the other. To prove this we have to find the effective 
value of the combined current. The best method of doing 
this is, perhaps, that used in Zhe Electrician, Vol. XXX., 
p. 652, and as the proof is very short, we shall reproduce it 
here. Let A be the value of the direct current, and + the. 
instantaneous value of the alternating current. Then the 
value of the current at any instant is А +7, and the square 
of the effective value is the mean value of (A i)! —i. e., of 
A?+2Az+72. But the mean value of A1 2 А+ d із А? + A; 
where A,’ is the effective value of 2. For the mean value of 
A? is A’, since A is constant, and the mean value of 2 Az for 
a complete period is zero; for to every positive value of i there 
is а corresponding negative one, and the mean of the positive 
values equals the mean of the negative values, since as much 
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alternating current flows in one direction as the other. Also 
the mean value of ғ is by definition the square of the effective 
value of the alternating current. It is to be notieed that in 
the above proof no assumption is made as to the nature of the 
wave form of the current. 

If the resistance of the circuit be R, then the rate at which 
heat is being developed in the circuit is the ayerage value of 
R (A i), which by the above equals R A*4-R Aj. Hence 
each current produces its own heating effect just as if the 
other were absent. 

The following numerical example illustrates how this 
theorem works out for different values. It is easy to show 
by arithmetic that— 

28? + 29? = 20? + 85? 

= 167+ 872 | 

= 52+ 40? 

= (40°8...)?. 
It therefore follows that a direct current of 28 amperes, 
combined with an alternating current of 29 amperes, would 
produce the same heating effect as a direct or an alternating 
current of 40:8 amperes. The other numbers show different 
combinations that would produce the same effect. 


This result is an important one, as it peints to a possible 
economy. in the mains when a combined alternating and con- 
tinuous-current plant is in use. We are not aware whether 
any economy in this direction has been attempted in this 
country; but in the system of supply adopted at Brunswick, 
Me., U. S. A., described in The Blectricyan of January 17, 1896, 
sugh a saying has been attempted. 

In this system (Fig. 1) C is a Brush aro machine and A is 
an alternator, and the two circuits are connected as shown in 


the figure. It would have been more expensive if instead of 


using a common return conductor B D, two parallel conduc- 
tors had been used and the two systems of supply kept quite 
distinct. To make this clearer, suppose that we are. allowed 
а current density of 1,000 amperes per square inch, and that 
we bavo 8 cable carrying a current of 1,000 amperes aonr 


tinuous end another carrying a enrrent ef 1,000 amperes 
alternating alongside it, the eross- section of елен вае 
would need to be one square inch. 1f they eould be 


by one cable without danger to either system of supply, then 

e qross-aection of this cable need only be 1:4 sq. in., and 
the power lost by heating the copper would only be five- 
sevenths of what it was previously. The drop in volts also 
would in each case be five-sevenths of what it was ‘before. ` In 
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the above calculation we have neglected the leakage of alter- 
nating current round the branch B E D and the leakage of 
direct round B Е D. As in general the resistance of B D will 
be much smaller than the resistance of these by-paths, the gain 
from this cause is not of any great value. 

It might at first sight be thought that this superposing of 
direct and alternating pressures would seriously raise the 
pressure in the two circuits; but this is not the case. For an 
alternating E.M.F. of even a 100 volts superposed on 1,000 
volts direct would give only an effective pressure of 1,005 volta, 
and so would 100 volts direct on 1,000 volts alternating. 
À more serious consideration is the effect of these small 
superposed currents on the working of the two systems. The 
effect of the very small alternating current in the continuous 
current circuit need not be injurious to the working of the 
arc lamps or the dynamo. In some forms of arc lamps it 
might even be beneficial. Professor Ewing has shown that 
an alternating current produces less and less effect on a 
transformer as a superposed direct current is increased ; there 
would thus be а very slight loss due to this effect. То make 
up for this the loss due to hysteresis is less, and the more 
direct current that flows round this circuit the less will the 
load on the main BD be. Again, if V equals the drop in the 
direct volts between B and D, and V, is the drop in the 
alternating volts, then we have the following expressions for 
the power expended in that part of the system :— ' 


VA? + А? СУУ? + VII- A VEA, VI 
= R A? + R A? 


Although the combining of the alternating and continuous 
current systems in the way done at the Brunswick installation 
is of limited use, yet in some cases it may lead to a distinpt 
economy. It is certainly very instructive to eonsider swéh 
cases. To a certain extent alternating and continuous eur- 
rents seem to act towards one another in the same way as 
gases and vapours which have no chemical aetion on one 
another do in a confined space. They simply ignore one 
another’s existence. It is for electricians to consider how this 
property can be utilised. ! 

In Vol XXX. of The Electrician referred to above ij ig 
shown that the effective values of two combined alterneting 
currents differing in phase by 90deg. is the same as if one of 
the alternating currents was replaced by a continuous current 
of equal effective value, Suppose we have three o ts 
going along a conductor, one direct and the others al g 
and differing in by 90deg., then the three currents are 
quite independent of one another; and if we increase any one 
of them the consequent increase in the heating is due merely 
to the increase of that one current alone. If the three pur- 
renis had a value of 100 amperes each the effective value of 
the combined current would only be 178:2 amperes. Hence 
combining direct with polyphase systems may lead to ров Ле 
economies. It would be advisable, however, to a few 
praetical experiments beforehand to see what the af a 
very small а nes Ар superposed on the direct: word 
be on the arc lamps that are to be used. Е 


JC... Ac ic en kc 
TWO SERMONS ON SCIENCE. 


M. Berthelot's regent Presidential Address to the Inter- 
national Congress of Applied Chemistry has served ag a text 
for two solemn sermons in the Spectator and Saturday Renew 
respectively. The former has “no quarrel with the men of 
Science, for they do a great deal to make life easier, pleasanter, 
and more interesting, though it “cannot help observing that 
they are amongst the most superstitious of mankind. Their 
faith in chimeras, their readiness to be run away with by words, 


| their tendency to take the part for the whole, and to worship 


blindly.agd perversely at their own little shrine, is often per- 


| feotly astounding. Not only are they sure that what they know 


not is not knowledge . . . . but they hold that science when 
applied to life is producing an absolute revolution in the 


| world and altering man's position in the universe. Only let 


acience have a little more time to apply ita discoveries, and the 
earth will be a completely different place. That is the attitude 
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of some of the natural philosophers of the present day.” The 
Saturday Review, on the other hand, sings, or rather we should 
say seems to sing, a very different song. M. Berthelot, accord- 
ing to the Saturday Review, performed the mysterious feat of 
“transcending the. occasion of the moment; his words, we 
are told, “should reach beyond the delegates and 
strike the attentive ears of the civilised world. For he spoke 
of the new age that dawned on the earth some sixty years ago, 
and that is now high daylight.” England is neglecting the 
real secret of modern success ;” the ‘‘adventurous marauder ” 
will in the future “fall before the chemist and physicist ;” in 
the new age it is “the accurate knowledge of the chemist 
that is the great requisite," and England will continue on the 
downward path” until—well, until the endowment of research 
is a properly recognised function of the State. 

When two such very learned doctors as the Spectator and Satur- 
day Review disagree, who, indeed, shall decide? But fortunately 
there is no need for anyone to intervene between the fell 
incensed points” of these two almighty “opposites.” The 
writers of these two disquisitions are in reality running im 
parallel, not in series and in opposition. The Saturday Review 
deals solely with the material aspect, and the Spectator fixes 
its awful eye exclusively upon the ethical side of the question, 
and—quite rightly from that point of view—scoffs at poor 
M. Berthelot for talking about “ а new man being created in a 
new earth” solely by dint of applied sclence. As the Spectator 
most truly says, the great changes in the world, the revolu- 
tions that really count, that shake the globe, and do indeed 
leave à new man in a new earth, come when the spirit is touched, 
not when this or that ingenious triumph is achieved over 
matter" But to contemptuously dismiss the telescope, the 
spectroscope, the steam-engine, the telegraph, the telephone and 
the dynamo-electric machine as “curious toys” and “mere 
pieces of machinery ” is to go beyond the brief. | 

Who can doubt that the single-minded study of any one 
of the now numerous branches of science, be it astronomy, 
chemistry, biology or physics, tends as surely as the more 
ancient studies to elevate and broaden the mind? Can any- 
one deny that the assimilation by our great thinkers of the grand 
generalisations of science has no influence upon their thoughts ? 
They may or may not “think more deeply than Socrates," but 
with their mental horizon во vastly widened, and with the food 
for thought so immensely increased, they can scarcely fail to 
think differently and more profitably. A certain degree of 
material comfort is a potent factor in securing for the mass of 
mankind a tolerable degree of happiness, in whatever sense 
that much abused word is employed ; and in the furtherance 
of this end the thorough application of the discoveries of science 
to the use and convenience of man plays a paramount part. 
It is for the lawgivers and statesmen, for whom the Spectator 
reserves. all its praise, to see to it that the mass of 
the people receive their fair share of the benefits that 
accrue ; so far their success in this direction bas not been 
particularly remarkable. From the majority of men, as 
at present constituted, educated and employed, the import 
and beauty of the great discoveries of pure science are, it 
is true, completely hidden; but the applications of science 
tend not only to increase the material comfort of but to 
bring home to the average citizen of a modern State many 
wholesome truths, many ennobling ideas, many grand concep- 
tions to which he has hitherto been inaccessible. Let us take 
one single example out of half a hundred. Thanks to the 
submarine telegraph and the ocean steamer, Imperial Federa- 
tion has become a grand possibility, and, thanks to the Press, 
itself indebted' in manifold ways to science for its present 
supreme position, the conception kindles a glow of pride in the 
heart of even the most dull-spirited. Had not the ground 
been prepared, doubtless the idea would not have borne good 
fruit ; but it is the rapid interchange of news and of thought, 
made possible by applied science, that prepared the soil, and 
prevented our kinsmen at the antipodes, living, as they do, 
under new conditions and in a strange land, from developing 
tribal jealousies and idiosyncracies such ás would have rendered 
impossible united action for a common end. 

Science notwithstanding, and indeed “morality touched with 
emotion " notwithstanding, men still steal and slay, and, in all 


probability, will continue to do so, after a fashion, to the end 
of the chapter; but for all that we do not think the smart 
writer of “The Superstitions of Science” would stake such 
reputation as he has on a reasoned denial that the next ethical 
“revolution that really counts” will be unaffected by the dis- 
coveries and applications of science. 


THE RONTGEN RAYS.* 


Prof. Réntgen, of Wurzburg, at the end of last year published 
an account of a discovery which has excited an interest unparalleled 
in the history of physical science. In his Paper read before the 
Wurzburg Physical Society, he announced the existence of an agent 
which is able to affect a photographic plate placed behind substances, 
such as wood or aluminium, which are opaque to ordinary light. 
This agent, though able to pass with considerable freedom through 
light substances, such as wood or flesh, is stopped to a much еме 
extent by heavy ones, such as the heavy metals and the bones; 
hence, if the hand, or a wooden box containing metal objects, is 
placed between the source of the Róntgen rays and a photographic 
plate, photographs such as those now thrown on the screen are 
obtained. This discovery, as you see, appeals strongly to one of 
the most powerful passions of human nature, curiosity, and it is 
not surprising that it attracted an amount of attention quite dispro- 
rtionate to that usually given to questions of physical science. 

he interest this discovery aroused in men of science was equal to 
that shown by the general public. Reports of experiments on the 
Róntgen rays have poured in from almost every country in the 
world, and quite a voluminous literature on the subject has already 
sprung up. 

After & brief summary of the history and relations and origin of 
the cathode and X-rays and an explanation of the Helmholtz theory 
referred to in our issues of July 17th and July 24th, the author 
proceeds as follows :— 

A characteristic feature of all varieties of light is the existence of 
polarisation, and polarisation is indisputable evidence of transversal 
vibration ; hence, many experiments have been made to see whether 
any polarisation of these rays could be detected. All these experi- 
ments have practically been confined to seeing whether the Róntgen 
rays could traverse two plates of tourmaline more freely when the 
axes of the two plates are parallel than when they are crossed; 
there is a great difference in the transparency to ordinary light in 
the two cases. The results of these experiments are somewhat con- 
flicting. Prince Galitzine and M. de Karnojitsky are of opinion 
that they have succeeded in detecting a slightly greater absorption 
of the rays when the axes are crossed than when they are parallel ; 
on the other hand, Becquerel, Mayer, and I were not able to detect 
any appreciable difference in the two cases. If the result of 
Prince Galitzine should be confirmed, it would prove beyond 
cavil that these Röntgen rays were light; but even if the 
presence of polarisation is not definitely established iu this case, 
it does not follow that these rays cannot be polarised—the methods 
for polarising one kind of light may not be successful when used 
for another. For example, a wire bird-cage will polarise the long 
eleotrical waves, but will not affect the shorter waves of radiant 
heat, much less those of visible light. By winding exceedingly 
thin wires close e gd on a framework, Rubens and Du Bois were 
able to polarise the waves of radiant heat, the wave lengths of 
which are long compared with those of light. This arrangement, 
however, is much too coarse to polarise visible light, much less 
ultra-violet light. And it is possible, and indeed likely, that the 
structure of the tourmaline, though fine enough to polarise ordinary 
light, may not be fine enough to polarise the Röntgen rays. 

So far, I have confined myself to showing that there is nothing 
in the effects known to be due to these rays inconsistent with their 
being a variety of light. I must now pass on to some evidenoe of & 
more positive character. Since the discovery of the Róntgen rays, 
Becquerel has discovered a new kind of light, which in its properties 
resembles the Róntgen rays more closely than any kind of light 
hitherto known. Becquerel found that certain uranium salts emitted, 
after being exposed to the sunlight, radiations which, like the 
Rontgen rays, could pass through plates of aluminium or of card- 
board, and affect a photographic plate behind, after a long exposure 
of from 20 to 40 hours, the photograph. Becquerel has shown that 
the radiation from the uranium salts can be polarised, so that it is 
undoubtedly light ; it can also be refracted. It forms a link between 
the Röntgen rays and ordinary light ; it resembles the Röntgen rays 
in its photographic action in power of penetrating substances opaque 
to ordinary light, and in the characteristic electrical effect, while it 
resembles ordinary light in its capacity for polarisation, in its 
liability to refraction. The persistence of the radiation is very 
remarkable. Becquerel found that the potassium-platinum com- 


Abstract of the Rede Lecture, given at the University of Cambridge, 
on June 10th, by Prof. J. J. Thomson, F.R.S. 


ve investigate the effect of the Röntgen rays on this pro 
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pound of uranium went on emitting these radiations with nearly 
undiminished zeal for 15 days after it had been exposed to the sun- 
light. It would seem that under the influence of sunlight some change 
in the chemical or physical nature of the substance occurred, and that 
after the sunlight was cut off, the substance gradually went back 
to its original state, and that while doing so it emitted this peculiar 
radiation. The radiation from the uranium salts is of especial 
interest from another point of view. Sir George Stokes has shown 
that in the case of phosphorescence caused by sunlight or the arc 
lamp, the light emitted by the phosphorescent body is of longer 
wave-length than the light causing the phosphorescence ; in the 
case, however, of the phosphorence discovered by Becquerel, 
the light emitted is of a shorter wave-length than the incident 
light. The case resembles that called calorescence by Tyndall, 
when the body placed in a focus of dark radiant heat becomes 
luminous, and gives out the shorter luminous waves. From 
this discovery of Becquerel we may conclude that besides the 
vibrations emitted by luminous bodies with which we have hitherto 
been acquainted, there are others having a much greater frequency, 
and, it may be, arising in a different way. 

To sum up, we may say that though there is no direct evidence 
that the Rontgen rays are a kind of light, there is no known 
of ЫР of these rays which is not possessed by one or other forms 
о t. 

One of the most remarkable phenomena connected with these 
rays is the way in which the absorption depends upon the density 
of the body ; if we measure the transparency of a series of bodies, 
we find that the order of capacity is (о ми» ав the order of their 
density. No other factor in the constitution of the body seems 
comparable in importance with density. In this respect the relation 
between the opacity and the other properties of a body in the case 
of the Röntgen rays is simpler than that for luminous waves 
or electric waves. There seems no simple relation between the 
density of a body and its transparency to visible radiation or elec- 


. trical vibration; in the case of the Röntgen rays, however, it seems 


the greater the density the greater the opacity. This appears to 
favour Prout’s idea, that the different elements are compounds of 
some primordial element, and that the density of a substance is 
proportional to the number of the primordial atoms ; for if each of 
these primordial atoms did its share in stopping the Röntgen rays, 
we should have that intimate connection between density and 
opacity which is so marked a feature for these rays. 

I now pass from the consideration of the rays themselves to some 
of the effects they produce on bodies through which they pass. 

There seems considerable evidence that the energy associated 
with these waves is small. I am not acquainted with any effects 
produced by them which involve the expenditure of an amount 
of energy comparable with that emitted in a second bya candle. 
They do not produce any appreciable rise in temperature when 
they fall on the thin metallic strips of a bolometer. Mr. Skinner 
has found that they exert no appreciable effect on the combination 
of hydrogen and chlorine, though this is a good test of the inten- 
sity of very faint light ; and, what is more unfortunate, they do 
not exert any of those deleterious effects on bacteria which are 
fortunately associated with ultra-violet light. Some of the other 
effects exerted by ultra-violet light seem to be associated with 
these rays; thus some observers who have had undue curiosity 
about their bones, and have in consequence. exposed their hands 
frequently to these rays, have found that the hand so exposed 
became sunburnt. There seems considerable evidence, too, that 


these rays are not good for the eyes, though it is difficult to dis- 


entangle any distinctly injurious effect due to the rays from the 


bad effect that may be produced by the straining of the eye in the 


endeavour to see only a faintly luminous object. 
There is one property of substances which seems pony 


. suitable for testing if these rays affect the substance through whic 


they pass; it is the property of transmitting electricity. When 
rty, we 
find the remarkable result that bodies which, when shielded from 


these rays, insulate to all appearance perfectly, allow electricity to 


through them when exposed to the action of these rays. 
in their normal state are of all substances the most perfect 
insulators. Mr. McClelland and I have investigated the rate of 
leak in different gases, and we find that they can be arranged in 


the following order: hydrogen, coal gas, ammonia gas, air, carbonic | 


acid gas, sulphuretted hydrogen, chlorine, mercury vapour. That 
the gas itself is put into a peculiar state by the passage through it 
of these rays—a state which it attains for an appreciable time—is 
shown by the following experiment: Take an electrode shielded 
from the direct action of these rays ; charge it to a high potential, and 
even though the rays are on, it does not leak. Now blow some of 
the air through which the rays have passed on to the electrode, and 


at once there is à rapid leak. The rate at which electricity passes 


{ 


through the gas depends upon the pressure ; the lower the pressure 
the slower the leak. Mr. McClelland and I found that for an air 
space of about lcm. the rate of leak over a considerable range оѓ 
pressure varies as the square root of the pressure. In some 


experiments recently made by Mr. Rutherford and myself, we 
found that using a constant potential difference the rate of 
leak was smaller across a very thin plate of air than across 
& thicker one; it thus appears that the process of conduction 
through a gas is one that requires a considerable amount of room, 
Another very interesting point about the rate of leak is the con- 
nection between the rate of leak and the E.M.F. This can, per- 
haps, be most easily understood by means of a curve (Fig. 1). The 
ordinate represents the rate of leak, the abscissa the E.M.F. At 
first, when the E.M.F. is small, the curve is a straight line, show- 
ing that the current is proportional to the E.M.F. ; in other words, 
that the conduction of electricity through gas, like the conduction 
through metals and electrolytes, obeys Ohm’s law. But it is 
only when the E. M.F. is small that the curve is straight. We soon 
get to a stage where the current increases more rapidly than the 
E. M. F.; beyond this, again, we reach a part of the curve where the 
current increases but slowly as the E.M.F. increases, and we finally 
reach a stage where the current seems independent of the E.M.F., 
and is, to borrow a term from magnetism, *‘ saturated.” I have 
here a diagram (Fig. 2) of three curves taken for the same gas, but 
at different distances from the bulb. You see that the first ascent 
is much steeper near to the bulb—that is, when the rays are strong, 


H2S 
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than when it is far away and the rays are weak, and practical 
saturation is attained sooner when the rays are strong than when 
they are weak. These curves bear a remarkable resemblance to 
those which represent the relation between the magnetisation of 
a piece of iron and the magnetic force acting upon it. When the 
rays are strong the curve is like that of soft iron ; when the rays 
are weak, it is like steel. 

Gases are not the only substances that conduct when transmitting 
these rays; solids also conduct, though the conductivity obeys 
different laws and only lasts for a short time. The conduction 
through solids very closely resembles the phenomenon called 
‘electric absorption," a well-known example of which is the 
residual charge of a Leyden jar. 

I have here some experiments which illustrate the effect of the 
Röntgen rays on solids. In the first of these we have a lead 
cylinder with a thin base made of aluminium. At the bottom of 
the cylinder there is a thin layer of solid paraffin ; on the top. of 
this, and sticking to it, there is a e leaden disc, over which 
paraffin has been poured, so that the disc is entirely embedded in 


Fic. 2 


the pus (Fig. 3). This cylinder rests on the aluminium window 
in the iron chest containing the coil and the tube, this window 
being very much smaller than the lead pe in the paraffin. I 
now connect the lead plate to one pair of quadrants of a highly 
charged electrometer, and then connect the two PS of quadrants 
together, and with one of the poles of a battery of 200 s storage 
cells, the other pole of which is connected with the iron chest, and 
so with the earth. I now disconnect the quadrants from the 
dag i and then the quadrants from each other. There is now 
very little movement of the spot of light reflected from the 
mirror of the electrometer. When we turn on the Röntgen 
rays, however, the spot of light begins to move, and though the 
movement is small compared with that which occurred in the experi- 
ment with air, it is quite decided. The rapidity with which the 
spot of light moves soon, however, begins to decrease, and after a 
short time becomes almost inappreciable. I now discharge the lead 
plate by connecting it and both pairs of quadrants of the electro- 
meter to earth for а short time, then keeping one pair of quadrants 
connected with the earth, and leaving the other connected with the 
lead plate, we see that when the rays are off there is a very slight 
movement of the spot of light in the opposite direction to the original 
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deflection ; this is due to the leaking out of the ‘‘ residual charge." 
This movement is, however, greatly increased as soon as the rays 
are turned on, and continues until we get quite a arg deflection ; 
“the residual charge, or polarisation in the paraffin, has then 
been enormously increased by the rays. The conduotivity of the 
ffin under these rays resembles, in its properties, that of the 
insulating sheath of a telegraph cable. In testing the resistance of 
such a sheath, the current passing through it does not remain 
donstant, it rapidly falls off in intensity ; and if, after the E.M.F. 
has been applied for some time, it is removed, and the inside and 
outside of the sheath connected with the terminals of a high- 
‘resistance galvanometer, a current flows through the galvanometer, 
and this current is in the opposite direotion to that which originally 
flowed through the sheath. | 
Ebonite shows the effect of the Róntgen rays in inoressing the 
conductivity even better than paraffin. I have here a plate of 
‘ebonite about 1mm. thick, coated on both sides with tinfoil. I 
put this on the aluminium window, and on the top of the ebonite 
plate I place a lead disc, which is much larger than the aluminium 
window ; the object of this disc is to prevent the Róntgen rays 
from striking against the wire connected with the disc, and so dis- 
charging the disc through the air. That it is effectual in doing 
this, is proved by there being no leak when the rays are on, and 
the wire (raised to a high potential) disconnected from the disc. 
If we now repeat with this plate of ebonite the experiments we 
reviously tried with the paraffin, we get similar but decidedly 
rger results. I may mention that different specimens of ebonite 
vary considerably in the magnitude of this effect. 


Par in 


regards the majority of the 1 ers and the business itself as a 
trading concern. The period o ires years is really too long to 
delay the actual extension of the mains; the writer is inclined to 
curtail the time by twelve months, for reasons which will be put 
forward towards the end of this Paper. | 

Having decided that the necessity for extension will surely arise, 
nolens volens, the points to be considered may be stated to be 
(1) The cost of extending the supply, (2) The effect on the cost of 
production and on the revenue, (3) The advisability of extensions. 


1.—The Cost of Extending the Supply. 

Priority is given to this particular phase of the subject, as, very 
naturally, it is the one upon which great stress is laid by electric 
light committees. It is often made the most important point, 
other aspects being considered secondary matters. Unfortunately, 
too, comparisons are only made with what has been the cost of 
supply in the central portion of the town. It can be shown, how- 
ever, that such comparisons are incorrect, and that too great 
prominence is often given to the initial cost of extensions. 

The cost of extending the supply is affected by—(1.) The method 
of laying cables. (2.) The characteristics of the suburban or out- 
lying district. (3.) The extent and class of demand. 

By the method of laying is meant the system which in economy 
and efficiency is found to be most satisfactory when the character 
of the suburban district, and the extent and class of the demand, 
are taken into account. It is, therefore, essentially a question to 
be decided for each district separately, by each town individually, 
considered with reference to the general system of electrical suppl; 
adopted by each. But after all this has been aaid and emphasised: 
it is also universally true that many of those items which form so 
large a part of the cost of laying mains in the centre of a town are 
very much modified, if not entirely eliminated, in connection with 
the extension of mains in the suburbs. Such items are :—(1) The 
reinstatement of footways and road paving ; (2) the necessity for 

naking ample provision for future demands by laying additional 
conduits ; (3) the avoidance of obstacles under the footways and roads. 

It is not necessary to enlarge upon the very different effects which 
these items have upon the cost of laying the mains in the central 
and outer districts respectively. One or two illustrations will 
suffice. Attention is drawn to them, merely because in some towns 
the difference will no doubt be very much greater than in others. 
In the matter of reinstatements, the oost of different paving is 


| given in the following table for towns differing in size, position, 
and configuration :— 


Fic, д. 


There is one variation of the preceding experiments which is of 


‘some interest. I will charge up the ebonite plate without putting City of London.. | 


the Röntgen rays on at all ; on discharging, you see that the electzo- 
meter indicates that the residual charge" is coming out. I 
discharging the disc until the residual charge is almost insppre- 
-ciable, I now for the first time put on the rays, and you see that 
the residual charge of polarisation, which could not previously be 
detected, now becomes quite marked. 

These 5 show how greatly the properties of bodies 
are modified by the Röntgen rays, and show that by their discovery 
physical science has received an agent which promises to be of the 
greatest service in investigating some of the properties of bodies 
which are now most urgently pressing for explanation. 


EXTENSIONS TO OUTLYING DISTRICTS.* 
Bx A. H. GIBBINGS (Bradford). 


The municipal electrical engineer is face to face with che problem 
of extending the supply in the most economical and zu a irs 
way; the (own councillor has before him the demand for the 
giy from the members of his constituency in outlying districts. 
Leb us deal with both aides of the question from a general point 
of view. The chief considerations 
electric light undertakings, 


«оа each borough. 

| here are at present in operation in England, Scotland, Ireland, 

. And Wales about fifty-one ашары electric light stations ;.and 
those towns which have already obtained their Provisional Order 

and have electricity works in course of construction, number about 

twenty, making a total of seventy-one municipal electric light enter- 
rises in,the United Kingdom. Of the above number, nineteen have 
en in operation over three years, and it is generally after the 
pee of this period that the necessity to extend the hitherto con- 

ме aréa begins to be felt. The word “necessity” is used 


Paper read before the Municipal Electrical Association, June 12th. 


| by which the cost may 


apply equally to all municipal 
осаго of the particular Exi and 


use it accurately describes the situation, both as | 


Cost of Restatement per Yard Run. 
(About 2ft. wide.) 


York stone, А 
: T Patent Compo. | Granite seta 
Town. а asphalte. stone. and concnete. 
` | 
Footway 6s. 4d. 
Ze. 8d. { 5 Ts. 6d. 
Horse 1s. 6d. 58. Um 
Hull 2: А 28. 7d. 68. 5d. 
Bradford ......... õe. 8d. 8s. 4d. 


From this table it will be seen that the oost of reinstatements 
varies considerably ; but the figures also indicate the width and 
depth of trench made, and from this it may be inferred that more 
or leas provision has had to be made, at the time of opening, for 
future extensions. A proportion, therefore, of the oost of rein- 
statement of conduits and cables laid really represents capital 
already spent for an extended supply, capital lying idle until a 
revenue is derived from outside. e method of laying cables in 
the central area is very naturally déférmined by the conditions 
referred to above; but where such conditions do not exist, as in 
the outer districte, other methods of laying mains may be adopted, 
be stil] further reduced when oom 
with that involved by the original method. For instenee, in the 
ease of a low-tension "p ly, the first necessity of heavy feeders 
and distributing mains. i in expensive conduits might be subeti- 
tuted in the outer areas by armoured cables laid directly in the 
ground; or, in the case of high-tension, by a system of banked 
transformers substituted by direct supply to each consumer. 

The characteristics of the outlying districte and the probable 
extent and class of demand, considered in relation to the dost of 
extending the mains, may now be considered. Let us take these 


7 * 


two items ther, as the one flepends very largely upon che 
other. In the very broadest sense these, of course, are really the 
determining factors with regard to the size and length of mains 


to be laid, down. It can be shown that this may be ascertained 
as а very much more definite quantity than is possible when 

imating the probable demand in the central area. The out- 
ying qiatricts may ‘be scattered and thinly populated, or they 
be the reverse. There are usually both instances in most 
Scattered districts are likely to be composed of large 
houses, rich residential neighbourhoeds, and unpaved streets; 
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in the second case, main streets leave the town, with a con- 


tinuous run on each side of terrace houses, occasional shops, 
with a surrounding neighbourhood cf side streets and residences. 
Now the very first advantage we have in considering the 
possibilities of supply in the above cases (and the consequent size 
of cables ultimately required) is the knowledge that, while the 
probable demand from business quarters is a greatly varying 
quantity, utterly impossible to forecast, in residential districts it 
may be comparatively easily gauged. Somo shops in the centre 
of a town are let and re-let in the course of two or three years ; 
one tenant requiring eight or ten lights, another requiring no 
light at all, and a third demanding a supply for 40 or 50. This 
is only a typical instance of what occurs over and over again in 
the course of twelve months. Under such circumstances there is no 
basis upon which to work, and hence we have to be prepared for 
any demand. But it is different with residential houses. The 
annual rental is a safe guide, as the following table of rentals and 


corresponding gas bills, real and not imaginary, will show. The 


gas is 2з. 3d. per 1,000 cubic ft., and the length of the street is 
about three-quarters of a mile. 


| Number, Aggregate 


Description | Average 
of | Annual rental. "s see annual amount 
property. | shops, ko gan billa: per house, &c. 
Shops only . £20 to £40 19 | £76 3 0 £4 0 0 
Ditto. 40 to 50 2 | 1118 0 519 0 
Ditto 50 to 100 6 5819 4 9 16 6 
Houses only... 20 to 40 24 91 8 4 à 16 2 
Ditto 40 to 50 19 147 16 2 715 7 
Ditto 50 to 100 50 56 0 2 10 2 4 
Ditto ps to 10 2 A 18 10 13 19 5 
0 to 40 11 9 2 2 411 
5 | 40 to 50 17 146 1 4 8 11 10 
bined eu БО to 100 20 243 7 0 12 3 4 
8 100 to 150 4 92 16 10 23 4 2 
Hotels ......... 100 to 350 5 235 10 6 77 16 10 
Theatres ...... £1,000 1 555 14 8 255 14 8 


| 


Each single account represented in the above summary showed, 


upon comparison, very little variation from one year to another; 
and, therefore, it should not be a difficult matter to estimate the 
maximum number of electric lamps likely to be required for many 
years in such a district. The table, of course, represents only one 
main street ; but the illustration will serve for branch streets and 
abutting property. Hence we can see how the characteristics and 
probable demand enable us to make accurate calculations, and so 
economise in the method of laying and the capacity of the mains. 

Now, it will readily be admitted that the points just dealt with 
are the very points which form the basis of comparison in estimating 
the relative value of one system over another. But, whatever the 
system, there can be no doubt that the cost of extending the mains 
can be very considerably reduced when compared with the cost of 
laying mains in the centre of the town. 

2.—The Effects on the Cost of Production and on the Revenue. 

Supplying outlying districts with electricity appears at first sight 
simply to entail increasing the output at the central station, with a 
corresponding increase in therevenue. And the cost of production 
appears to be affected just in the same way as if the additional 
supply occurred in the central portion of the town. In reality, 
however, the effect on the cost and revenue is of a much more 
important nature, and it is this feature which gives the supply a 
relatively higher value. This is due entirely to the fact that the 
number of units consumed for a given maximum demand is very 
much greater in the outlying districts than for a corresponding 
demand in the centre of thetown. In other words, private houses, 
small shops, Ko., use the light for a greater number of hours than 
business offices and large shops within the central area. While the 
latter use a large number of lamps for a few hours a day, the 
former use only a few lamps, but burn them a considerable time. 
And so it comes about that the number of lamps installed cannot 
be made a direct and all-sufficient basis of calculation in estimating 
the probable revenue. We must also take into consideration 
the number of hours the lamps burn. Considerable assistance 
may be obtained in arriving at an approximately correct estimate 
if we know what is the general figure in lamp-hours per day in 
several towns. In the following towns the number of units sold 
per average 8 c.p. lamp connected at tho end of 1895 is found to 
be as follows :— 


Town Units sold per lamp. 
Tube s eb vent ЛК Л КЕ ЛК Neveu ЕА 11:25 
Аһегаееп...................... o dota des oe d o qus 12:85 
Hanley ылыый cure bl qa Venen DU RO osu 16:80 
Leicester ....... WM REM Ma EP MM fa 17:46 
Blackpool esi ortae Жекке 8 18:05 
Bradford aS it serio ee ан ³ĩð2AA ĩð2 a E Dese: 18:68 
Manchester᷑· ооо TEN 20 60 
B! 8 FFC 22:02 


If we take these figures and reduce them to the number of hours 
per day duriog which the total number of lamps would be burning 
in order to produce the above annual output in units, we get the 
following result :— 


Watts per Average hours per 
Town. 8-c.p. lamp day per 8-c.p. lamp 

per day. would be burning. 
l! AAA De pU 2 1 hour O min. 
belesen so 35 l hour 2 min. 
Haulle уа 46 1 hour 32 min. 
Leicester .......................... 48 1 hour 36 тір. 
Blackpool ........................... 49 1 hour 38 min. 
Baer. 51 1 hour 42 min. 
Manchester ꝗ 56 1 hour 52 min. 
Bristol cedes sean E ERN 60 2 hours 0 min. 


The average of these representative figures is 1 hour 33 minutes ; 
or, in other words, the total capacity of the station is being used 
for only 1 hour 33 minutes per day in producing the satisfactory 
results to which these towns have attained. There can be no 


8 A.M. 


question that the time during which the major portion of the 
revenue is earned is for the first two or three hours after dusk. A 
reference to any central-station load curve will prove this ; and 
further, that more than 00 per cent. of the lamps connected are 
not in use at all for six months of the year. Now, thie is just 
where the private consumer comes in and fills the gap. His lamps, 
although adding to the plant capacity at the station, also increase 
the average earniog capacity, and in the proportion estimated in 
the following instance :— 

If we assume that an equal supply is demanded by the cen- 
tral and the outer districts respectively, then of course the plant 
capacity at the station would be double that required for the 
central portion only; and if both classes of the demand were 
like that in the central area, the whole plant would still be earning 
its entire revenue in 1} hours per day. But it may be safely 
assumed that 75 per cent. of the demand in the outlying districts 
will be continued from 7 to 11 p.m. on an average throughout 
the year, or say for fully four hours longer than the central portion. 
Now, 75 per cent. of half the maximum demand is equivalent to 
a little above one-third of the maximum demand continued fully 
for four hours, and this is, of course, equal to the full demand 
continuing for one hour and three-quarters. It will at once be 
Seen from this simplification of the matter that the earning 
capacity of the plant has been increased from 1 hour 33 minutes 
to 3 hours 18 minutes, or more than two-fold ; or, in other words, 
the number of units sold is doubled for the same maximum 
demand. But what is true of the whole is true of a part, and 
hence the earning value of every 8-c.p. lamp connected in the 
outlying districts is three times as great as that of a corres- 
ponding burner in the central portion of the town. In addition 
to this relatively higher value of the residential supply 88 compared 
with the shop and office supply, the former would be required 
very largely on Sundays, thus giving an additional fifty-two 
days' consumption on the year. It would also form a better load 
on holidays, and during the winter months from 6 a.m. to 8 a.m. 
For all these reasons such a supply is eminently desirable. The 
above curve, taking the case just given, represents the relation of 
the one supply to the other. 

Having determined the relative value of the demand from the 
residential districts, it is an easy step to ascertain the effect om 
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the cost of production and on the revenue. The cost of production 
is made up of the actual cost of generation, viz., coal, oil, &c., 
and the standing charges, viz., wages, salaries, repairs and main- 
tenance, interest on capital, sinking fund, depreciation, rent, 
rates, taxes, &c. Taking the average of a score of central stations, 
the charge per unit is about as follows :— 


Generating cost ... 1d. 
Standing charges... 35d. 
Total 45d. 
With a slightly increased efficiency of the generating plant, 
that portion of the cost is likely to be slightly reduced; but it 


may be taken nevertheless to remain practically the same per unit, 
namely, one penny. But, assuming an equal demand in both 
central and outlying districts, the number of units sold for the 
same standing charges is doubled, and therefore this item of the 
cost would decrease in the same ratio; that is to say, the 3:54. 

r unit would become 1°75d. and the total cost per unit 2°75d. 
instead of 45d. This at once opens up the possibility of a sub- 
stantial reduction in the price; a reduced price would probably 
attract new customers, and thus, step by step, we might ulti- 
mately arrive at a universal adoption of the light. We can even 
imagine the demand from the outlying districts being twice as much 
as that in the central area (a very common feature of gas supply) 
and in that case a general price of 3d. per unit would then be most 
remunerative. This at least seems to be certain, that every lamp 
connected in the residential districts has the effect of helping to 
reduce the standing charges in the ratio of 2 to 1, as far as its own 
consumption is concerned. 

With the foregoing explanation it is easy to see what is the effect 
on the revenue. The price to the consumer remaining the same, 
5d., 6d., or 7d., the revenue or net profit would be increased by 
exactly the same amount as the standing charges would be 
decreased. In the example given the standing charges would be 
decreased by 175d. per unit, and by itself this amount would form 
a very considerable net profit even if the average charge per unit 
was only 4àd. The average price obtained, however, by most 
municipalities is more than 43d., and at that price a net profit is 
made of from 3 to b per cent. Of course the object of the munici- 
palisation of these undertakings is to supply electricity at as low a 
price per unit as is consistent with fairly paying expenses and pro- 
viding for contingencies ; but the price will never descend to a 
popular figure while the supply is confined to the central area. The 
possibility of a reduction commences, however, as soon as the many 
hours private householder has the opportunity of using the light. 
Such & reduction should take place naturally and gradually, as the 
demand in the other districts increases ; and when we remember 
that every lamp supplied there brings in the same revenue as three 
in the central portion, the effect on the profits of the department 
would not be long in becoming apparent. 

3.— The Advisability of Extensions. 

The writer has endeavoured to show that, as a question of finance, 
extensions would probably be very remunerative ; but there is, of 
course, still another factor to be taken into consideration, and that 
is the rate at which consumers will avail themselves of the new 
light in these districts. The same uncertainty existed not so many 
years ago, when the public supply of electricity from a central 
Station was first commenced. At that time, too, there were many 
other problematical features which do not exist to-day ; there were 
obstacles, prejudices, conflicting interests, which have since been 
overcome ; and the responsibility of such an enterprise as a wholly 
new undertaking was beyond all comparison greater than any 
question which eleotric lighting committees are now called upon to 
con: ider. The venture then was almost entirely speculative, owing 
to the absence of fundamental data, and in many instances (notably 
Bradford, the first municipal central-station supply) the business 
was started to keep out a private company. The success which 
has been met with, however, has been beyond expectation, and 
this fact is in clear evidence by the present 51 Corporation 
electricity supply undertakings, and by the efforts of several other 
municipalities to buy up the rights which they have so recently 
allowed to fall into the hands of private companies. These rights 
and undertakings will undoubtedly have to be paid for very heavily 
before the Corporations become possessed of them. Yet in the 
face of these practical experiences we still hear of towns and 
parishes, such as York, Barrow, Lambeth, &c., which are fighting 
the same old battles and traversing the same dreary ground about 
the establishment of electricity works as the pioneer municipalities 
encountered many years ago. We might reasonably infer, I 
think, from what has been the experience in regard to the 
central area, viz., that while it was difficult to forecast the 
probable demand, yet the result has been a very general 
adoption of the electric light ; so with regard to the outlying 
districts, the result should be an equally steadily increas- 
ing demand. As to the probability of this deduction being 
verified, I am able to give an instance in point. In 1893 the 
Bradford Electricity Committee canvassed, among other districts, 
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the street to which I referred in the second section of the Paper, 
and for which I have given the representative annual gas bills. This 
canvass was a personal house-to-house inquiry, but not a single 
individual would give a guarantee to take a supply. The price per 
unit was the same as at present, namely, 5d. In June, 1894, the 
Committee made a further effort by means of a circular letter. Very 
few replied, and only one individual definitely promised his 
patronage. At the beginning of this year I brought the question 
again before the attention of the Committee, and advised them to 
lay the mains as a matter of speculation, and they so far conceded as 
to grant the extension for three-quartera of a mile. Of course, in 
face of what I may call the negative results of the canvass, this was 
a great and bold step to take. When this was known to the wiring 
firms, they, on their own account, immediately canvassed the street 
but in one month only succeeded in getting three applications, with 
a total of 70 8 c.p. lamps. A month later we commenced to lay the 
mains, the wiring firms in the meantime continuing to solicit orders 
but without success, the general excuse being a desire to wait until 
the mains were laid. So the mains were started with three 
promised customers. Before the entire length was laid, however, 
the number had increased to ten, demanding a maximum supply of 
210 8 c.p. lamps; and as an instance of what a little judicious 
speculation will do, the number at the end of May, or one month 
after the mains had been completed, was 16, with 260 8 c.p. lamps 
connected. Now, I think this instance is a very good argument 
against relying to any extent upon canvassing. Of course, the 
streets with which to commence the extension have to be selected 
with discretion, but, once started, a supply will soon be demanded 
over the entire area of the borough. 

I mentioned in the first part of this Paper tha* I considered two 
years a sufficient period after the establishment of the electricity 
works to initiate a scheme for the supply to the outlying districts. 
My reasons for naming two years are two-fold. First, at the end 
of that period the supply will probably have become generally 
known and appreciated, and the financial position of the under- 
taking is generally soumd and good. Secondly, I think it very 
desirable that the inner and outer districts should then grow simul- 
taneously. The load curve would thus be improved, and the 
probable future needs of the town would be more readily gauged 
and satisfactorily provided for than would be the case if the exten- 
sion were long delayed. 

To sum up the whole matter: To me it appears that at tho 
present time the great object for municipalities to aim at is the 
reduction of the price at which electricity can be supplied. 1 con- 
tend, and have endeavoured in this Paper to justify my contention, 
that this object is attainable. Not only so, but that it may be 
attained in a most satisfactory manner by developing the enter- 
prise. Like the railway companies of old, I have every confidence 
that we should go forward—certainly not in a headlong spirit of 
reckless extension, but, on the other hand, with an unhesitating 
and deliberate movement of advance. 


THE TRANSFORMATION OF THE ENERGY OF 
CARBON INTO OTHER AVAILABLE FORMS.* 


BY €, J. REED, 


The energy of carbon and hydro-carbons, such as coal, is probably 
the most stable form of energy with which we are directly supplied 
by nature. There are five general methods of utilising this form of 
energy, the thermal, the thermo-dynamic, the thermo-electric, the 
thermo-magnetic, and the thermo-chemical. The first, which con- 
sists in the simple combustion of the fuel, is used for warming and 
lighting. By the second method the heat evolved in combustion is 
transformed into kinetic energy by means of a heat engine. This 
method, which is well understood, gives an efticiency of from 3 to 
to 10 per cent. In the third method the heat is converted into 
electrical energy by means of a thermo -electric junction. No thermo- 
electric couple has yet been produced which can transform more 
than 1 per cent. of the heat applied to it into electrical energy, and 
no radical improvement is to be looked for in this method, not only 
because it is precluded by the second law of thermo-dynamics, but 
also because of the Peltier effects, and the circumstance that the 
substances which are good electrical conductors are equally good 
conductors of heat. In the thermo-magnetic method of transfor- 
mation the energy is firat liberated as heat, and the heat is used to 
vary the intensity of magnetisation in a magnetic body, with the 
production of either mechanical motion or an electric current. 'This 
method, discovered by Thomson and Houston in 1879, and com- 
municated to the Franklin Institute at the time, has not yet been 
employed commercially. 

The thermo-chemical method includes two distinct processes, 
each of which consists of two steps or operations. In the one the 


—— — 


* Abstract of a Paper read at the Franklin Institute, May 26th, 
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energy is liberated in the form of heat, and is subsequently absorbed 
as chemical energy by a secondary substance in an endothermic 
reaction. In the other, the molecular energy is transferred, with- 
out transformation, from the molecules of the carbon to the molecules 
of a secondary substance, where it is less stable, and consequently 
more available. In both cases the second step of the process 
consists in the transformation of the energy of the secondary sub- 
stance into electrical energy by the agency of a galvanic cell. 
The thermo-chemical method is the only one by which even a por- 
tion of the energy of the fuel may be brought into an available 
form without a primal degradation into heat. In this process it 
is necessary to develop as heat only so much energy as may be 
required to maintain the substances involved in the operation at a 
temperature at which the transference, without transformation, of 
the energy of the molecules of the carbon to the molecules of a 
secondary substance which is less stable, takes place. If the reac- 
tion is endothermic, additional heat for absorption must be supplied, 
but if it is exothermic, the heat given out in the reaction may be 
utilised to maintain the requisite temperature. In general only 
exothermic reactions are easily and economically performed. 

The usual method of carrying out the thermo-chemical process is 
to heat the fuel in a closed chamber to a high temperature in con- 
tact with a chemical reagent capable of acting upon the fuel in 
such a manner as to absorb the energy. The only reagents hitherto 
. employed for this purpose are oxides, and generally metallic oxides, 
which in the reaction become reduced to the metallic state by 
oxidising the fuel. There are two limitations to the efficiency of 
the process : (1) The loss of the heat necessary to raise the metals 
to the temperature at which reaction takes place, and to maintain 
them at that temperature. (2) The heat necessarily involved, and 
which is the equivalent of the difference between the formation 
heat of the reagent and that of the oxidation product. 

Illustrations and diagrams are here given to show the analogy 
between molecular and molar potential energy. 

A familiar example of the thermo-chemical method is given by 
the ordinary battery, in which the transforming substance is 
metallic zinc? which has been obtained from its oxide by the 
reducing action of carbon at a temperature of about 1,100°C. The 
amounts of coal required in practice for the reduction of one pound 
of zinc from the ore are given as follows :— 


Eno rinp Ar 0:51 
Reduction ...... ........... TOI AAA dU scu e 1:25 
Firing (external heat . . 5:00 

/// ³ AAA ĩðW 8 6°69 


This represents an expenditure of about 48,000 thermal units in 
effecting the reduction of one pound of zinc. The reduced zinc 
acquires only 1,300 units, and if it were all available in a galvanic 
battery, its efficiency as a transformer would be 


48,000 2:6 per cent. | 

But the reduction of zinc {о the metallic state is not the only step 
in the process, and by the time it has been recast, and amalgamated 
and connected in the cell, its net efficiency as a transformer is 
reduced to 1:3 per cent. Unfortunately, the reactions which take 
place in the cell do not form the original zinc oxide, but salts 
which require the expenditure of much more energy to reduce them 
to metallic zinc. The process, therefore, is not cyclic, and is really 
more one of transforming matter than of transforming energy. 


The objections to zinc as a transforming substance teach us what 
is to be desired and what is to be avoided in secking an ideal one, 
and we see that but little improvement is to be hoped for so long 
as the transforming substance is a metal, or, indeed, forms one of 
the electrodes. The ideal cell should consist of two indestructible, 
or reasonably permanent, conducting solids, in contact with a liquid 
electrolyte, which should consist of two solutions separated by a 
porous partition, through which one of the solutions flows. Each 
of the two solutions should contain a chemical reagent capable of 
combining with the other, on the contact of the solutions, in an 
exothermic reaction. The transforming substance should be capable 
of acting upon carbon at as low a temperature as possible without 
evolution or absorption of much energy, and with the formation of 
an unstable carbon compound easily oxidised to CO,, and should 
also be capable of combining with atmospheric oxygen at as low a 
temperature as possible without the evolution or absorption of 
much energy, and with the formation of an unstable oxygen com- 
pound. These two compounds of the transforming substance, one 
of carbon and one of oxygen, should constitute the active chemical 
reagents of the cell, and should be capable of uniting on contact in 
the cold electrolyte, with formation of CO, and precipitation of the 
transforming substances in its original free state. Arrangements 
should be such that the exhausted electrolyte may continuously 
flow out of the cell, and regenerated material flow in. Such а set 
of reactions would be represented by the following equations, in 
which T represents one combining equivalent of the transforming 


substance, C, an equivalent of carbon, and O, an equivalent of 
atmospheric oxygen :— 


T-O-TO ....... (1) 
C+T=CT ....... (2 
2TO+CT=C0,+3T. . . . . . 8 


There are substanoeès fulfilling these requirements to a greater or 
less extent; but they do not pass into the metallic state at any 
stage of the cycle of chemical reactions. 

As an illustration of the method a battery is described in which 
the two electrodes are formed of carbon, whilst the two combining 
substances are H,S and SO,, which produce the electrical energy 
with the regeneration of the original sulphur according to the 
equation 2H,$S + SO, 2 2H,0 ＋ 38. 

The process employed is as follows :—Sulphur is burned in the air 
to SO, which is passed through water and forms the oxidisi 
electrolytic solution, to which some sulphurio acid may be add 
to increase the conductivity. 'The heat given out by the combus- 
tion of the sulphur is employed to heat a retort which contains 
sulphur at one end, coal in the middle, and broken crockery on 
which water is allowed to drop, at the further end. "The vaporised 
sulphur in its passage over the red hot coal forms carbon bisulphide, 
which, on meeting with the steam, undergoes double decomposition, 
with the production of carbon dioxide and hydrogen sulphide, 
which latter is absorbed in water to form the reducing electrolytic 
solution, or it may be used in the gaseous state. The sole function 
of the transforming solutious, water and sulphur, is to receive 
59,000 units of the 97,000 units of energy contained in an atom of 
carbon, and to deliver it as electrical energy from a reaction which 
takes place at a low temperature. The balance-sheet of the energy 
expended stands thus :— 
1 atom of carbon expended.................. 
5 atoms of sulphur expended............... 
5 atoms of sulphur regenerated............ 
Heat lost in ЃЁцгпасе........................... 


59,000 

510,000 310,000 
The theoretical efficiency of the process is therefore 

p = 59,000 

97,000 

and the theoretical E. M.F. in volta is 


d 59,000 = 0:63 volts. 
4 х 23,260 
The highest E.M.F. which has been obtained on closed circuit 
is 0:36 volt, corresponding to an efficiency of 
0:36 
— = r cent. 
| 61 X СЄЗ 35 per ce 

Two forms of the battery were shown ; in the one the carbon 
electrodes were solid plates immersed in solutions of Н, and SO, 
respectively, which were separated by porous partitions, and in the 
other the electrodes were hollow carbon cylinders to which the 
respective gases were admitted under pressure. The electrodes 
were immersed in dilute sulphuric acid and separated by a porous 
partition as before. The regenerated sulphur is precipitated, and 
may be collected and used again. The author does not regard this 
particular process as commercially of great, importance ; but believes 
it indicates the only direction in which any great improvement over 
thermo-dynamic methods is to be obtained. 

With regard to the so-called direct processes for the conversion 
of the energy of carbon into electrical energy, no evidence has yet 
been published which shows that it has ever been accomplished. 
The claims for such a method have generally been made solely 
upon the indications of a voltmeter attached to a carbon electrode, 
in combination with chemical reagents, which alone were sufficient 
to account for the indications. In some cases, also, thérmo-electric 
junctions, in which carbon and a metal were joined by a fused salt, 

ave been mistaken for galvanic batteries. As for the develop- 
ment of electrical energy by the combustion of hydrogen and certain 
gaseous hydrocarbons in contact with an electrolyte and platinum- 
black, it must be remembered that these substances are neither 
carbon nor original fuel, and that their energy is obtained, by a 
thermo-chemical process, from the energy of fuel. 

Experiments were made with an extemporised Jacques battery,* 
which showed that its action was thermo-electric. At low tem- 
peratures, while the caustic alkali contained considerable water, the 
carbon was positive to the iron ; but at high temperatures, after the 
alkali had become highly dehydrated, the carbon was negative to 
the iron. The carbon rod was replaced successively by rods of 
brass, copper, German silver, and iron, without appreciably affect- 
ing the result, and a current of illuminating gas was passed into the 
fused alkali in place of the current of air employed by Jacques. The 
result was unchanged, showing that the action of the current of air 
E not to produce oxidation, but to cool the upper layer of the 
alkali. 


* See The Electrician, Val. XXXVI, р. 768, April 3, 18296. 
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THE ELECTRICAL TRANSFORMATION OF THE 
ENERGY OF CARBON. 


The conversion of the energy of carbon into electrical 
energy is rapidly coming to the front. Dr. Coxnw experi- 
mented on the subject, and came to the conclusions that 
carbon could be made to go into solution by the action of an 
external current, that it could be separated from such solution 
at the cathode, and that a cell could be constructed with 
carbon as the soluble anode. Full details of the conditions 
necessary were wanting, and his conclusions have been directly 
traversed by Dr. VocEL, and no satisfactory reply has, as yet, 
been forthcoming. Dr. W. W. Jacques brought out a battery, 
on which we commented at the time, in which the anode was 
carbon and the cathode iron, the electrolyte being fused 
caustic soda, through which air was blown. This battery 
gave a large current, but a low voltage; and now we have 
Mr. C. J. Reen, at the Franklin Institute, not only stating that 
there is no satisfactory evidence that a current of electricity 
has ever been obtained direct from carbon, but performing 
experiments, which, if correctly reported, show that in the 
case of the Jacques battery, at least, the current is not due to 
the oxidation of carbon, but is probably thermo-electric. 

Not content with this, which of itself was sufficient to involve 
its author in a heated polemical controversy, Mr. Ккер has 
invited attack by bringing out a battery of his own. In his 
view the solution of the problem is to be sought by finding 
a transforming substance which shall be capable of combining 
easily with carbon at a low temperature to form a compound 
readily oxidigable to carbonic anhydride; and further the 
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transforming substance should be capable of combining with 
atmospheric oxygen at a low temperature without the evolu- 
tion or absorption of much energy, and with the formation of 
an unstable oxygen compound. These two products of the 
transforming substance should be capable of combining in the 
cold with the production of electrical energy, and the regene- 
ration of the original body. Mr. Reen has constructed an 
apparatus in which the combustion of sulphur vaporises 
another quantity of sulphur, the fumes of which, in passing 
over red hot coal, form carbon bisulphide, which, in its turn, 
meets with steam, also produced by the heat of the burning 
sulphur, and forms carbonic anhydride and hydrogen sulphide 
by double decomposition. The sulphur dioxide given off by 
the burning sulphur and the hydrogen sulphide are allowed 
to combine in a battery provided with carbon electrodes, with 
the production of electrical energy and the regeneration of the 
sulphur, so that the process is partly cyclic, though not com- 
pletely so, owing to the carbon which is lost as carbonic 
anhydride. Jt will be noticed that the electrodes themselves 
are not concerned in the production of the current, and that 
the intermediary employed in the conversion of the energy of 
carbon into electricity is non-metallic. Mr. Rxx» lays great 
stress on these points, for he considers that the consumption 
of an electrode in a battery is wrong in principle, and that 
a battery in which this takes place is comparable to a steam 
engine, which should derive its energy from the oxidation of 
its working parts. But we have still to discover the material 
for, and the method of, manufacture of electrodes which shall 
be permanent; and hence it becomes a question of relative 
cost whether it is better to consume a cheap electrode, or to 
employ dear electrodes which are disintegrated in a longer or 
shorter time without the production of useful energy. The 
chief objection to soluble anodes is not on the score of 
mechanical efficiency, but rather that the salts formed have 
little or no commercial value, and it usually requires the 
expenditure of more energy to recover the metal from them 
than it does to produce it from its ore in the first instance. 
It is scarcely fair to cite the case of the use of zincin a primary 
battery as one in which a metal is employed as a transforming 
substance; for though the metal does undoubtedly play an 
important part in & battery, that is not the purpose for which 
zine was originally smelted. Zinc, it is true, is reduced from 
its ores by а lavish expenditure of carbon, but it is not pro- 
duced solely, or even chiefly, for electrical purposes, for it 
had extended use in the arts and manufactures long before 
man discovered that it could be utilised for the generation 
of electrical currents ; and the amount of zine consumed in 
batteries is very very small com pared with that employed in 
other ways. Electricity merely provided a fresh sphere of 
usefulness for an already existing substance. 

The direct conversion of the energy of carbon into electrical 
energy presents many practical difficulties. Coal is impure, 
and retort carbon is costly by the time it has been manu- 
faetured into anodes, and further some fused salt must be 
employed as the electrolyte, and this means the consump- 
tion of fuel to maintain the requisite temperature. The gas 
battery, however, affords the means of effecting an indirect 
conversion ; but there is no need to construct an apparatus 
and burn eoal for the express purpose of producing the com- 
bining agents. There are many manufacturing processes in 
which gases are given off which go to waste, and are often 
highly deleterious when allowed to escape into the atmosphere, 
but which might be utilised in a gas battery, and it is in the 
direction of finding how these already cristing substances 
may be utilised that we think it would be well for the electro- 
chemist to work if he wishes to discover a way of superseding 


the present plan of obtaining electricity by thermo-dynamic 
means. The alkali industry is a case in point, and although 
we think that the gruesome picture of the condition of the 
workers popularly given is somewhat highly coloured, still 
there can be no doubt that hydrogen sulphide is an evil-smell- 
ing and very poisonous gas, and that any fresh opening for 
its utilisation or suppression is to be welcomed. Of recent 
years the evil has been considerably mitigated, thanks to 
agitation on the subject, and to economic considerations, but 
it would be a good thing if the hydrogen sulphide necessarily 
generated in the course of manufacture could be utilised in 
the production of electricity. The experiments carried out by 
Mr. Lupwic Мохр with a view to improving the original 
Grove battery, have not yet made that battery commercially 
successful, but they have led to the discovery that carbon 
monoxide forms carbonyls with iron and nickel, a fact which 
was quickly utilised in the extraction of nickel from its ores. 
Let us hope that investigations carried out on Mr. RERp's 
new battery may lead to as useful commercial results as those 
which were obtained in the attempt to improve the gas battery 
originally invented by the late Sir МпллАм Grove, 


REVIEWS. 


The Alternate Current Transformer. (Vol. I., New Edition.) By 
J. A. FLiemino, M.A., D.Sc., F.R.S. (London: “The Electrician " 
Printing and Publishing Company.) 

On the appearance of the first edition of this book it fell 
to the writer of the present article to contribute a review 
of the work which certainly did not entirely fulfil that modern 
definition of criticism, that it is the art of praising. For on 
looking back at that which he then indited the writer is struck 
with the comparatively small importance of the matters which 
he singled out for blame, compared with those features upon 
which he bestowed praise. But what isa critic to do to justify 
his existence? Where errors exist, be they ever so trivial, he 
is in duty bound to suggest their removal in preparation for 
the appearance of that second edition to which author and 
publisher alike look forward. And now that the second 
edition has come, with its excisions and revisions, with its 
chapter suppressed here and added there, it is again the critic’s 
duty, as the watch-dog of the body of readers to whom the 
author addresses himself, once more to play his part, judi- 
ciously mingling praise with blame. Happily, in the present 
case, Prof. Fleming has not left his reviewer without an 
adequate pabulum. The new edition bulks larger than its 
predecessor, mainly by reason of a whole new chapter 
added at the end. Naturally, the reviewer precipitates 
himself upon a feature so excellently planned to give him 
a chance. So he reads that last chapter first, and delivers 
judgment accordingly. When the hum of the sine-curve 
alternator and the din of the controversy to which it has 
given rise are still in the air, it is gratifying to have put into 
one’s hands a work that sums up the effect of all the positive 
and negative opinions that have been advanced upon the sub- 
ject during the last three years. In the new chapter we get 
at the root of the mean square value of all these opinions 
taken throughout that period. 

In the first place it is shown that no alternator can claim 
to yield a model sine-curve under all circumstances. It may 
be that when running gaily, and with but little load to bear, 
its pulses throb with the pure spirit of the mathematical 
analyst; and even with a heavy load of lamps it may still 
preserve a bold rotundity in the outline of its curves. But 
when there comes on the weary all-day load, consisting mainly 
of transformers with their self-seeking, self-induced demands, 
its features lose their symmetry and youthful roundness, and 
become haggard and depressed. Not that they become less 
useful then, for it is shown that in some respects these dis- 
torted, hard-worked, hump-backed creatures, can be even more 
efficient than their prim scholastic brethren. Indeed, Prof. 
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Fleming is prepared!to discuss any kind of curve, from the 
haughty, high-peaked individual that tries the patience of the 
insulation, down to the stolid level-headed sort, whose only 
vice is a tendency to extravagance in iron. This he does by 
means of two factors, an “© amplitude factor and a “form- 
factor," the latter being a generalised algebraic conception for 
that for which, following Gisbert Kapp's initiative, numerical 
coefficients have hitherto been employed. Having clearly 
defined these two elements, Prof. Fleming shows, by the aid 
of the stern symbols of the calculus, why a peaked curve 
involves a smaller iron loss and a greater secondary drop than 
a flat-topped curve does. The process of reasoning is not 
complex ; rather is it entertaining in its simplicity, and lures 
on the gentle reader in its flow of argument, until, on page 
588, he stops short suddenly at a flaw. 


“ T T 
SN B= fe , 
0 4 


says the book. No," says the reader, that is only true 
for a symmetrical curve, and we are here talking about 
irregular curves. There is not nccessarily a connection between 
D," (the maximum flux-density called by Prof. Fleming some- 
times the “induction” and sometimes the “ induction 
density,") “and the integral of ei d t throughout a quarter only 
of the period.” 

And he thereupon quarrels with the author and goes off in 
the sulks, refusing to admit any further an argument which 
has Janded him in a bog. Perhaps, however, he is a cautious 
reader, and looks over all the definitions again to find a way 
out; and straightway he comes upon the following :-— 

‘me, =the true mean value of ei during the period.“ 


Having always supposed that the true mean of е, during the 
period was zero, he is again in a puzzlement, and cudgels his 
brains to discover whether he or the author is wrong; or 
why, if both are right, there should be any such block in the 
way. On reflection it becomes obvious that what the author 
meant to say was during a half-period; and as for the other 
difficulty, there must be something wrong. If the gentle 
reader would only curb his feelings and allow the author a 
little grace for inadvertent slips, he would see that, in spite of 
these erroneous lines, the argument is, in the main, right. 
But, then, readers are not always so generous, nor are they 
always able to see the good in an argument which contains a 
flaw, though it be only in its statement. The main fact 
remains that the ‘form-factor ° and the amplitude-factor ” 
afford a very simple method of attacking what at first sight is 
not a simple or obvious problem to solve. 

Apart from the slips mentioned above and a few misprints 
here and there, the great value of this chapter lies in the 
thoroughness with which every investigation in it is carried 
out, and the explicitness of the instructions given to the 
student. This is well illustrated in the few pages devoted to 
the subject of. the taking of alternator-curves, wherein are 
given all those little particulars as to the setting of the 
brushes, the units employed, and the like, which make the 
difference between knowing vaguely how a thing is done and 
being able to do it. 

Besides this last new chapter, there are to be found in this 
new edition a great number of additions and improvements. 
To Chapter I. have been added a few paragraphs on Henry’s 
researches. Chapters II. and III. are entirely recast and 
amplified, to the great gain of the reader; they now form a 
very convenient collection of electromagnetic theorems. The 
distinctive meanings of the suftixes ‘‘-ivity " and ‘-ance” are 
not sufficiently well preserved, and it seems a pity that in a 
standard work like this an effort should not be made to get 
rid of some of the many senses in which that poor hard-ridden 
word induction is used. The expression ‘ induction- 
density " is extremely awkward, and conveys no notion of its 
intended meaning, unless one happens to know the particular 
weakness of the author who uses it. ‘ Magnetic flux-density ” 
is perfectly precise and self-explanatory. How long is it going 
to he betore writers on physics agree upon a uniform nomen- 
clature ? 

A few useful pages are added upon Fourier's theorem ; and 
it is shown in a very simple mauner how the graph of any 
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single-valued periodic function, though it be ever so irregular 
in profile, can be built up of a happy family of curves, 
consisting of Mr. Wriggle, Mrs. Wriggle, and all the little 
Wriggles in their various sizes. 

To the new edition the author has added ten pages on the 
flow of currents into and out of a condenser, and an explana- 
tion of a valuable method of obtaining the root-mean-square 
value of a curve by means of a polar diagram. A few pages 
are devoted to initial conditions and complex functions. 

The only other new matter of importance is a full descrip- 
tion of a number of experiments on electromagnetic repulsions. 
For the theory of these there is not room for more than a 
popular explanation, in which the repulsion is explained by 
the method of ascribing to self-induction in the copper con- 
ductor the cause of current lag which brings the induced 
current partly into phase with the magnetic field. It may be 
doubted whether this method is so precise or useful as the 
method in which, instead of dealing in the lump with a so-called 
self-induction, one considers the magnetic field of the induced 
current, and, by compounding this with the impressed field, 
arrives at a consideration of a resultant field, which is the only 
source of electromotive force in the conductor. It does not 
make things clear to a student to attribute effects to “ self- 
induction." The word is a convenient short expression for the 
effects of a circuit’s own magnetic field; but if, in using 14, 
there is any danger of that magnetic field being lost sight of, 
it had better not be used at all. 

To the chapter on the dynamical theory of induction two 
headings have been added, one on the propagation of currents 
along conductors, and the other on the experimental deter- 
mination of electromagnetic wave velocity. These embody 
the work of Hertz and Lodge, and the more recent researches 
of Trowbridge and Duane. But the pages on dynamical 
theory in this book seem somehow rather too good to form 
merely a chapter interpolated in a book on transformers. The 
subject is one of ever-increasing importance. It may be that 
the engineer of the future, instead of designing mains and 
magnetic circuits, will have to apply his mind to ethereal 
energy-paths, and calculate the cost of charging stresses in a 
surrounding medium. At any rate, he will be required to know 
а good deal about these things; and it would be well if there 
were some book which, beginning ab initio, would lead up by 
successive stages to the most modern developments of the 
subject. There is no one better qualified than Prof. Fleming 
to present the world with such a book. 

A word of commendation is due finally to printer and pub- 
lisher for the great improvement which has been made in the 
typography of the new edition. Su-vaxus P. Тномрзох. 


Jahrbuch der 


BORCHERS. 


Elektrochemie. Vol. II. 


(Halle: W. Knapp.) 


This book is the second yearly volume of a work which, it 
is intended, shall give an adequate account of the progress 
that has been made in the study and the technical application 
of electro-chemistry. The scheme of the undertaking is clear 
and good. In the first place, Dr. W. Nernst edits such purely 
scientific researches as have appeared during the past year; 
secondly, Dr. W. Borchers describes all noteworthy industrial 
advances that have been achieved in the same period, dividing 
his work into appropriate sections. The scope and merits of 
the whole volume may be gathered from our succeeding 
remarks. 

In the first section, dealing with pure research, some space 
is occupied with the record of those numerous observations of 
molecular conductivity which are being made in quantity by 
the great cloud of witnesses to the hypothesis of electrolytic 
dissociation. It is convenient to have all facts and figures of 
this kind in a concise collection. A chapter is devoted to the 
theory of the production of current in a cell, and of polarisa- 
tion thereof, which contains little likely to advance existing 
knowledge. To the theory of the accumulator nothing is 
added but the conception of a PbO, ion, based on somewhat 
slender evidence. A poor halfpennyworth of fact and an 
intolerable quantity of speculation is too often the fare 
provided by the over-ardent ionist. The interesting work of 
W. von Bolton on the valency of mercury in solutions of 
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varying dilution, which has been largely transcribed into 
these pages, is here abstracted. To what we have already 
published may be added that whereas mercury, when present 
in an electrolyte as the iodide HgI,, appears to become mono- 
valent when its solution is sufficiently diluted, yet the mercury 
of the salts mercuric cyanide and mercuric thiocyanate, is 
always divalent. Copper shows a similar change of valency. 
In the chapter on electro-chemical measurements, the influence 
of dissolved gases upon the indications of the silver voltameter 
is discussed; a similar cause of irregularity in the readings 
of the copper voltameter has already been dealt with in Z'he 
Julectrician. 

Passing to the second part of the work, which relates to 
technical matters, we find an interesting account of Korda's 
experiments on the production of electrical energy by the 
oxidation of carbon. Carbon pressed against a piece of 
barium peroxide— the point of contact being heated in a 
bunsen flame —oxidises and produces a current at a pressure 
of 0:85 to 1:0 volt, corresponding with about 66 per cent. of 
the calculated output. The peroxides of lead and manganese 
give no such effect, as their conductivity is too great, and & 
short circuit results. It may be noted that gravity cells may 
be made easy of transport, without having their internal resis- 
tance unduly raised, by gelatinising their electrolyte—a simple 
and apparently efficient device. Case’s electrolytic thermo- 
couple, depending on the fact that the equation Cr,Cl,+Sn 
= §nCl, + 2 CrCl, holds good at a temperature of about 100°C., 
and is reversed at the ordinary temperature, has been made 
the subject of an investigation by Skinner, who has corrected 
certain of Case’s conclusions, and has devised an improved 
form of the cell. The chapter on accumulators does not contain 
any great novelty; one patentee, however, in describing his 
process for forming plates, incidentally defines the light metals 
as those which are of lower specific gravity than their oxides ; 
per contra for the heavy metals. We believe these definitions 
to be novel. 

Electrical heating by means of metallic or other conductors 
embedded in the material to be heated is adequately treated, 
and includes a description of Peuchens and Clarke's patent for 
concentrating sulphuric acid in this manner. The proposal 
has been made by others, and discussed a year or two ago in 
the technical press; it is not likely to prove an economical 
method. The various novel forms of electric welding 
apparatus are also described. 

Of electrolytic products, hydrogen is now often obtained as a 
more or less waste material, and finds some sale in a com- 
pressed state. Its purity adapts it for use in lead burning. 
Ozone is quiescent for a time. The process for making 
phosphorus devised by Readman appears to have been bought 
up and suppressed, rather than worked. A description of the 
Siemens and Halske process for the deposition of antimony, 
recently given in these columns, is duly recorded. The electro- 
lytic manufacture of magnesium is particularly well described. 
We learn that Oettel has shown that the difficulty in inducing 
the aggregation of the small globules of reduced metal is caused 


by their being covered by a film of oxide, generally due to the 


presence of magnesium sulphate as an impurity in the double 
chloride (carnallite) used as the electrolyte. The addition of 
fluor-spar to the bath greatly mitigates the evil. Concerning 
aluminium, there is nothing new to be said just yet. The 
electrolytic ** parting of gold and silver has been so recently 
described in this journal that its repetition is unnecessary 
here; it is sufficient to say that the account given in the 
„Jahrbuch is full and good. The Ashcroft process for 
working lead-zine sulphide ores is described, and condemned 
as impracticable in its present form. The deposition of 
coherent zinc from a solution of the sulphate containing zinc 
sulphide in suspension, according to Lindemann’s patent, is 
discussed at some length. 

Some admirable work (which might better have found a 
place in the first section of the book) on the preparation of 
zinc of 99:999 per cent. purity, by Milius and Fromm, is 
clearly and adequately abstracted. Mere mention of it must 
suffice in a review, but those interested may be referred to the 
original, appearing in the Zeitschrift für anorganische Chemie, 
1895, Vol. IX., p. 144. 


Under the head of tin we are told that although long dis- 
quisitions are still being made on the possibility of recovering 
tin from scrap, yet several large factories are already at work 
in Germany actually performing this feat, and turning out 
scrap iron so thoroughly de-tinned that it is eagerly bought up 
by the steel works. If this is true it is high time that the 
same should be done in this country. Electrolytic nickel, 
ómm. and more in thickness, and of fair purity, is now put 
on the metal market by the Orford Copper Company of New 
Jersey. The process is jealously kept secret. Of calcium 
carbide it is pungently said: Those who like to pay royalties 
to patentees may certainly do so, but it is in nowise necessary. 
Passing to the production of acids, alkali and bleach by elec- 
trolysis, it may be remarked that with the increased production 
of chlorine instead of hydrochloric acid, as the bye-product 
of the manufacture of caustic soda or sodium carbonate, the 
former will become a drug in the market and the latter a 
highly-prized article, a quaint reversal of the natural order of 
things. А remedy is at hand in the ease with which chlorine 
is converted into the less energetic hydrochloric acid by the 
reactions represented by the two equations :— 


(1) C+H,0+Cl,=2 HCl + CO. 
(2) €-2H,04-2CLl-4HCl-4CO,. 


Àn immediate plethora of chlorine and shortage of hydro- 
chloric acid by reason of the over-production of electrolytic 
processes is hardly to be feared. A good account is given of 
the best conditions for the preparation of persulphuric acid and 
its salts by electrolysis. A novel manure has been proposed 
by Faure in the shape of calcium cyanate, to be made by 
heating a mixture of lime and carbon, first to 1,500°C., then 
to 2,500°C. in the presence of nitrogen, and concluding by 
oxidising the product (presumably cyanide) with air. The 
idea is ingenious, but we should recommend investors in 
nitrate shares to hold for a while. The evolution of the 
Kellner apparatus (now merged with the Castner), in which 
mercury functions as a carrier of sodium and as a mobile 
diaphragm, is luminously detailed. On page 288 there is a not 
very intelligible description of a process for obtaining Na,O 
by the limited oxidation of a lead-sodium alloy with the inter- 
mediate formation of sodium plumbate. As misprints are not 
rare, plumbite may be meant; but the adoption of this reading 
does not greatly mend matters. The generation of chlorine 
as a main instead of as a bye-product is treated of, and the 
increased output of a mixed electrolyte containing both hydro- 
chloric acid and an alkali chloride is mentioned, and the reason 
for it explained. The progress of electrolytic synthesis or 
resolution of organic substances seems not to have been great; 
the displacement of ordinary chemical methods takes place 
slowly, and with doubtful advantage. In analytical chemistry 
but little of importance has been done; perhaps it is now 
becoming recognised that except for assays of a particular 
metal (e.y. copper), required in large numbers with a 
minimum of skilled labour, the use of electrolytic methods 
in the laboratory is quite minor. For general purposes 
electrolytic methods are too slow, cumbersome, empirical 
and uncertain to find favour with the chemist, and their 
use is usually confined to their inventors. The electrolytic 
production of bleaching liquors is dealt with quite as fully as 
the subject deserves, and one gathers that the whole matter is 
still in much the same state of fog as it was ten years ago. 
The Hermite disinfecting process is dismissed in a few 
words. It is refreshing to note, a page or so further 
on, that Humbug (with a capital, too) is now a recognised 
German word. 

The book ends with a bibliography and index, which are 
likely to be useful; moreover, every chapter is provided with 
а list of recent patents on the subject of which it treats. Тһе 
whole arrangement is clear and systematic, there is very little 
padding, and the quantity of actual rubbish in the shape of 
preposterous processes of patent absurdity is creditably small. 
As an intelligent, intelligible and fairly concise record of 
what has been done in electro-chemistry during the past 
year the book has our commendation, and to the authors 
we offer our acknowledgments for an excellent piece of 
work, 
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THE BUDAPEST INTERNATIONAL TELEGRAPH 
CONFERENCE. 


The complete text of the Service Regulations attached to 
the International Telegraph Convention of St, Petersburg, as 
revised at Budapest, has been issued, and it is now possible to 
indicate exactly what changes have been made. 

The eighth International Telegraph Conference was opened 
on June 16th last by the Hungarian Minister of Commerce, in 
the Academy of Sciences at Budapest, M. Pierre de Szalay, 
Director of Posts, Telegraphs and Telephones of Hungary, being 
appointed President of the Conference. After paying graceful 
tribute to the memory of those delegates who had attended pre- 
vious Conferences, and had since passed away, it was announced 
that for the first time delegates had been sent to the Con- 
ference by Chili, Ecuador, Mexico, Salvador and Venezuela, 
although they had not been able, up to the present, for various 
reasons, to adhere to the Convention. Also, that Western Aus- 
tralia, the Portuguese Colonies, New Caledonia and Queensland, 
the Telegraph and Telephone Company of La Plata, the South 
American Cable Company, the Halifax and Bermudas Cable 
Company, and La Cie. Francaise des Cables Télégraphiques 
(in respect of the Bundaberg-Quaco cable) had given in their 
adhesion to the Telegraphic Union. Règlement, Tariffs, and 
Editorial Committees were then appointed, Mr. J. C. Lamb, 
of the British Post Office, being appointed President of the 
Tarif Committee. On June 17th the Réglement Committee 
held its first sitting. On the motion of Belgium, clear language 
was defined as that which offers an intelligible sense in one or 
several of the authorised languages; and even the presence of 
commercial marks in a telegram, otherwise so written, should 
not remove it from that category. 

A long discussion, lasting nearly two days, ensued on the 
subject of the authorised vocabulary, and the question as to 
its use being made compulsory from a given date for extra- 
European code telegrams. АП the British, Imperial, and 
Colonial delegates, and those of the Cable Companies opposed 
the obligatory use of the vocabulary in its present form. Even- 
tually the following proposition was unanimously adopted :— 
„From a date to be fixed by a future Conference, all the 
words employed in private telegrams in code language shall 
be taken from the augmented official vocabulary, to be pre- 
pared by the International Bureau.“ 

At the third sitting of the Réglement Committee, held on 
June 22nd, it was agreed that proper names in the authorised 
vocabulary may be used as code words. The consideration of 
the German proposal for & uniform European tariff was 
postponed until the next Conference, which is to be held 
in London in 1901. In extra-Kuropean plain language 
messages it was decided that 15 letters instead of 10 should 
count as one word, and five figures instead of three should be 
allowed as а group. 

Some reductions of tariff were agreed to, and the various 
changes made will come into operation on July 1, 1897. 

The Cable Companies gave & banquet to the delegates and 
Hungarian officials, at which 170 sat down, in the magnificent 
dining hall of the Royal Hotel, Commander Suenson, of the 
Great Northern Telegraph Company, presiding. The Chair- 
man proposed the toast of the evening, ‘‘ King Francis Joseph 
the Second and the Hungarian People," in an eloquent speech 
in French. Dancing was afterwards kept up until an early 
hour. The entertainment was a great success, and made a 
marked impression on the Hungarians and delegates present. 


POWER TRANSMISSION DEVELOPMENTS AT 
NIAGARA FALLS. 


BY ORRIN E. DUNLAP. 


Probably the most important power contracts ever made in 
the United States have just been closed in Niagara Falls aud 
Buffalo. The contracts have to do with supplying Buffalo with 
" Niagara energy." There has been much discussion as to the 


price of transmitted power, and your correspondent is in a 
position to state that this first contract calls for the delivery 
in Buffalo of the first 1,000 н.р. at $40 per н.г. Should the 
Buffalo Street-Railway Company want more than this 1,000 B. P. 
the price will be $36 per n.r. for the additional amount used. 

The Cataract Construction Company of Niagara Falls has 
awarded the contract for the construction of its power trans- 
mission line between Niagara Falls and Buffalo to the White- 
Crosby Company. The pole line for which these contracts 
have been given will be of sufficient capacity to carry wires for 
the transmission of 40,000 н.р. to Buffalo. The transmission 
will be carried out on the three-wire system. 

About the same time the above contract was awarded, 
another important contract was made. The parties to tbis 
second contract are the Cataract Construction Company 
Niagara Falls, the Buffalo Power and Conduit Company, the 
Buffalo Street-lailway Company, and the General Electric 
Company of Schenectady. The Buffalo Power and Conduit 
Company controls the distribution of Niagara Falls electric 
power in Buffalo. The contract which has been closed between 
these four great companies provides for all of the apparatus and 
machinery necessary for the transmission, transformation and 
delivery of 1,000 н.г. to the lines of the. Buffalo Street- Railway 
Company for the operation of the electric cars on the various 
lines in. Buffalo. The contract requires everything to be 
ready to run the cars of the Railway Company not later than 
November 4th next. It is not the intention of the Street 
Railway Company to wholly supersede its present power 
plant by Niagara power, although it is hoped in time to do 
so. The Buffalo Street- Railway Company produces the 
electric power which it is now using by steam, and at a 
remarkably low cost; and the adoption, even partially, of 
Niagara Falls power in the face of this fact would appear to 
indicates the belief of the Company in the successful and 
cheap transmission of power to Buffalo. Tho steam power of 
the Buffalo Street-Railway Company is said to be one of the 
very cheapest developed powers in the country. The contract 
entered into with the Cataract Construction Company of 
Niagara Falls covers three transformers, which will be the 
largest ones ever built. These transformers wil] “step up” 
the alternating current of 2,200 volts generated by the 
dyramos in the Niagara Construction Company's power house, 
to either 10,000 volts or 20,000 as may be thought desirable. 
Tbe transformers which the General Electric Company have 
contracted to furnish to the Buffalo Power and Conduit Com- 
pany will reduce this voltage or pressure again to 400 volta, 
and at this voltage the electric current will enter two 500 н.г. 
rotary convertere, which will be erected in the Niagara-street 
power house of the Buffalo Street-Railway Company. In 
these rotary converters tbe alternating current will be trans- 
formed into a direct current of 550 volts. "The rotary trans- 
formers will be used iu parallel with the direct.current gene- 
rators in the power house already referred to. 


THE CAPILLARY ELECTROMETER IN THEORY AND 
PRACTICE.* 


BY GEORGE J. BURCH, М.А. 
(Continued from page £73.) 


It remains to describe in what way the factor /, which turns 
the scale readings of the sub-normal into volts, is ascertained. 
A “normal excursion,” .., that given by the action of a 
constant P.D. of known value, is photographed. The method 
of doing this has been described. The resistance must be 
approximately the same as that in circuit when the curves to 
be analysed were taken. But as 1,000 ohms more or less 
makes very little difference, one photograph will serve for a 
large number ofexperiments. The curve of such an excursion 
is shown in Fig 11. 

The most accurate measurements of the sub-normal are 
obtained when it makes an angle of about 45deg. with the 


* The right of translation and reproduction is reserved by the author. 
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radius vector or. It is also easier to find the tangent to the 
curve at & point some little distance from its commencement. 
Selecting a convenient point, I measure its vertical distance 
from the zero line. Deducting the known value of this from 
the E.M.F. given by the potentiometer, the remainder is the 
E.M.F. corresponding to the velocity of the meniscus at that 
point, and therefore also to the length of the polar sub- 
normal N, 

QV -kAr, 

NC 
In the electrometer at present in use lócm. on the sub- 


normal—0-02 volt, so that !=0-18. And an excursion of 
10mm. is given by 0:018 volt, so that k= 0:0018. 


whence К 


Fic. 11.—A Normal Excursion of the Capillary Electrometer given by 
communicating to it a known constant P.D. 


The measuring machine shown in plan and elevation in 
Figs. 12 and 18 enables these operations to be rapidly and 
accurately performed. The negative is clamped to a carrier 
B, pivoted at O upon the high table A, in the top of which a 
hole is cut so as to allow the photograph to be examined by 
transmitted light. Two screws, C and D, serve to adjust it to 
& position corresponding exactly to that which it occupied on 
the pendulum machine. The staff E is two metres long, and 
corresponds to the fixed line ғол of the diagram (Fig. 10). It 
is graduated in centimetres, and the values of the subnormal 
are read off upon it. F is a brass plate, projecting sufficiently 
high above the front edge of the table to support a fine thread, 


Fic. 12.— The Measuring Apparatus, Plan. 


attached to the pivot O, and stretched by a weight, just clear 
of the surface of thenegative. This thread corresponds to the 
radius vector or of Fig. 10. But it is only used in adjusting 
the apparatus. The line which actually represents the radius 
vector is the image of a very fine copper wire G, stretched 
across an adjustable frame about a foot from the floor. There 
ів а mirror underneath the wire G, and the lens H—an ordinary 
lantern objective—serves to focus the wire upon the negative. 

In using the machine, the thread is laid in a notch in F, 
exactly at right angles to the centre of the staff E. The wire 
G is set so that its image on the plate, as seen through a lens, 
С * Aris measured in millimetres, N in centimetres. — — 


coincides with the thread, which is then removed. The plate 
has now to be centred. This is done by adjusting the screws 
C and D, till, on traversing the plate carrier from side to side, 
the reference circle on the negative runs truly against the 
image of a pin fixed by the side of the wire G. 

To find the zeros of time and of E.M.F, that of the 
record of the signal key at which it drops suddenly is brought up 
to the radius vector, the image of G, and a mark is made with a 
needle point where it cuts the serrated record of the tuning fork. 
The distance c д along the radius vector between the reference 
circle and the electrometer curve is measured with a glass 
millimetre scale. It is entered in the note book under the 


Fic. 13.— The Measuring Apparatus, Elevation. 


column R, against the entry to O of the first column. The 
carrier is then shifted until the earliest point at which any 
change in the level of the meniscus can be detected comes 
under the radius vector. The time ¢, at which this took place 
is noted. From this point the analysis of the curve com- 
mences. The carrier is moved on through a suitable time 
interval, usually less than 0:001sec., во as to make the next 
value of t à whole number. The distance c p is entered in the 
column Rx, and the difference су ср in a third column 
Ar. Then the subnormal is measured by the following 
method. 


Fic. 14,— Plan and Elevation of Mirror-Block. 


The block L, shown in plan and elevation in Fig. 14, has 
upon its under surface a glass plate, k, on which are ruled two 
lines at right angles to each other. One of these, the tangent, 
is continuous, but the other, the normal, is broken where it 
crosses the tangent. On the side of the block, set exactly 
parallel with the tangent line, is the mirror M, and on the 
mirror, in & line with the end of the normal, is a pointed 
index. To measure a subnormal, the block L is placed upon 
the negative and adjusted so that the three lines, tangent, 
normal and radius vector, may intersect at the point were the 
radius vector line crosses and the tangent touches the curve. 
Then, passing to the back of the staff E, the observer moves the 
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slider J upon it until the pin of the slider and its image in the | 


mirror M coincide simultaneously with the point of the index 
on the mirror. In this way the length of the subnormal can 
be measured within about 1 per cent. The values so obtained 
are entered under the column N. 

The process is repeated for a number of points on the 
curve. Where the changes of P.D. are very sudden the time 
intervals may be less than O0:001sec., and any changes of 
direction separately noted. Finally, the results are calculated 
out by the formula already given, and plotted in graphic 
form. АП measurements are made with a lens magnifying 
10 or 12 diameters.* 

The relative importance of the two components of the 
indicated E.M.F. varies according to the character of the 
experiment. Slow changes, eh., from О to 0:1 volt in a tenth 
of a second, are shown mainly by the change of level of the 
meniscus, but the same P.D. established in the course of the 
hundredth part of a second would produce a comparatively 
small rise with large values of the subnormal. That the 
method is reliable was proved by applying it to the estimation 
of known P.D.'s, which were caused to act for O-Olsec. on 
the electrometer. 

It must be borne in mind that the value in volts of the 
subnormal scale-readings depends on the velocity of the plate 
during the observation. It is, therefore, essential that the 
rate of the pendulum should be the same as when the normal 
excursion was taken from which this value was calculated. 
The velocity of the plate, with & given load on the pendulum, 
is so nearly constant that the error resulting from it may be 
neglected ; but for different loads, or for greater accuracy, the 
values of the subnormal may be either calculated or ascer- 
tained by measuring a specially photographed normal excursion. 

Each photographie record represents the integration of the 
charges received by the electrometer during its production. 
And as the electrometer throughout that portion of its range 
is generally of constant capacity, the curve represents also the 
integration of the quantities of current which have flowed 
through the circuit, if therehave been no changes of resistance. 
The derived curve, obtained by this method of analysis, shows 
the changes of E. M. F. also on the supposition that there have 
been no material changes of resistance. But as the equivalent 
resistance of the electrometer circuit is seldom under 100,000 
ipe: such variations must be considerable to affect the 
result. . | Е 

It may be asked, How does this method distinguish between 
the natural return of the meniscus to its zero position by 
discharging itself through the experimental circuit, and the 
reversal of any given movement by a difference of potential in 
the opposite direction ? In such a case, if the E.M.F. indi- 
cated by the subnormals is exactly equal and opposite in sign 
to that corresponding to the distance of the meniscus from 
the position of zero potential, the electrometer is simply dis- 


intensity to electrolyse the acid in the capillary, and the 
shadows of the gas bubbles were very evident upon the plate. 
Electrolysis is also brought about by & single induction shock 
whenever the resulting E. M. F. exceeds a certain limit, and in 
such cases, of which Fig. 15, photographed June 21, 1892, is 
an example, no measurable interval can be detected between 
the establishment of the P.D. and the evolution of the gas. I 
am investigating the bearing of this fact on Kohlrausch’s 
method of measuring resistance. It had been long known 
that a good electrometer would respond visibly to certain 
sounds spoken into the telephone, but no attempt had been 
made to photograph these excursions. 

In the summer of 1893 I made one of the assistants sing a 
high falsetto note at a distance of about two feet from a tele- 
phone in circuit with the electrometer. The result is shown 
in Fig. 16, which was the last of several photographs taken 


Кто. 15.—Effect of a Single Induction Shock strong enough to cause 
electrolysis. The upper serrated line is produced by a tuning fork making 
500 double vibrations per second. The narrow band beneath it is the 
gnomon of the signal key, the fall of which breaks the primary circuit of 
the induction coil. The curve at the lower part of the plate is the 
shadow of the meniscus, and the faint streaks above it are produced by 
bubbles of hydrogen. This photograph shows that the interval between 
the fall of the signal and the evolution of gas is too small to be measured 
even with a plate moving 80cm. per second. 


in succession. His voice was beginning to be fatigued, and 
the sound wavered. It will be noticed that there is a periodic 
change in the inclination of the serrations.t{ This is absent 
in the earlier negatives taken when the voice was steady. The 
piteh of the note, as judged by comparing it with the sound 
of the tuning fork, corresponded exactly with the number of 
vibrations recorded, viz., 650 double changes of E.M.F. per 
second. Had the photograph showed simply a serrated band, 
it might have been ascribed to a mere vibration set up in the 
meniscus under the action of an alternating current; but this 


Tuning Fork 500 per second 


Electrometer Curve. 


Fic. 16.—Outline of Excursions produced by singing a high tenor note (650 double vibrations per second) near a Telephone. 


Voice fatigued. 


Curves show the wavering of the sound. 


charging through the circuit, and the E.M.F. calculated by 
the formula is zero. If there is an excess in either direction, 
that excess corresponds to the E.M.F. acting at the time. 
The curve of discharge and the curve of charge have precisely 
the same time-relations. 

I have already explained the method of finding the value of 
the subnormal when the resistance in circuit is not the same 
as that used in photographing the normal excursion. 


Application of the Capillary Klectrometer to the Study of 
Telephone Currents and Dynamos. 
In the spring of 1887 I photographed the result of blowing 


a whistle near a telephone connected with the electrometer. 
It was found that the currents so produced were of sufficient 


RES Aa ĩðVud ы ист а he ду т н 
" Detailed examples of the method of analysis will be given at the 
conclusion of the series, 


evidence that the electrometer could record changes in the 
quality of a tone determined me to make further experiments 
on the subject. 

No opportunity offered till the spring of 1894. I then 
found that an ordinary telephone id not give currents of 
sufficient intensity to record more than the pitch of the voice, 
unless the mouth was placed quite close to the diaphragm, 
and in that case the disturbing influence of air currents made 
the results irregular. I therefore tried the microphone, using 
& contact between two carbon buttons resting on a diaphragm 

t These details were too small for reproduction by the method ueed in 
Fig. 15. An enlarged image of the curve was thrown ona sheet of Bristol- 
board, carefully outlined, and reduced by photography to 13 times the 
size of the original. I have measured the E. M. F. of these serrations, and 
found 16 to vary between 0°01 and 0°02 volt. In another experiment of 
the same kind the maximum E.M.F. was 0 06 volt. This is much greater 
than is commonly supposed in the case of telephone currents. 
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of thin vulcanite. The microphone circuit was connected 
with the primary of an induction coil, the secondary of which 
was in circuit with the electrometer. This arrangement was 
во very sensitive that I could do nothing with it. I succeeded 
once in photographing the sound of the letter “r”; but in 
most cases there was an irregular vibration running through 
the records. The cause was discovered by placing a telephone 
in the circuit, when the sound of the engine. and dynamo, 
which supplied the arc. lamp, was plainly beard. The 
apparatus was fixed to the wall of the room, and this trans- 
mitted the sound. Another reason induced me to abandon 
the microphone. The slightest. change of the adjustment 
would completely alter the clang-tint of a sound reproduced 
by it. For instance, the ticking of a watch placed near the 
microphone could be made to resemble that of a clock by 
merely adjusting the weight upon the carbons. And although 
the sound was always recognisable and even characteristic, it 
was inipossible to doubt that in one case the deeper vibrations 
were reinforced and the upper tones suppressed, while in the 
other case the lower tones were absent. Then I tried a 


_ ——————— — — — 


z * f 


| 
i 


lth 
| io second | 


Fic. 17.—The Syllables “ рор-ор-ор” Spoken near a Battery of Five 
Telephones in series. Plate movinz more slowly. (Enlarged).* 


similar experiment with a number of telephones, and found 
that each one reinforced certain notes more powerfully than 
others, and that the effect depended on the shape and size of 
the diaphragm, and was constant for each instrument. This 
accounts for the fact that electrolysis is produced in the 
capillary of an electrometer when certain notes are sounded 
near a telephone connected with it, while other notes, although 
much louder, produce no such effect. I decided, therefore, in 
order to obtain more faithful records of the vibrations of the 
voice in speech, to join up all my telephones in series. This 
plan had also another advantage, namely, that of increasing 
the E.M.F. of the currents. For the capillary electrometer 
differs from the high-resistance galvanometer in requiring 
much less current but a higher E.M.F. to give good readings. 
I used five telephones of three several types—each one, as it 
chanced, sensitive to & different fundamental tone. These 
were placed close together in a convenient position for receiving 
the sound of the voice. To shield the electrometer from the 


| 
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Fic. 18.— The Syllables “dod-od-od ” spoken in the same way (enlarged).“ 


effect of accidental noises two mercury keys were attached to 
the pendulum machine, one to short-circuit the electrometer 
until the plate had begun to move, and the other to perform 
а similar function directly it had passed the slit. 

Vowels and sibillants are easy to photograph, because they 
ean be sounded continuously from the moment the handle is 
raised until the click of the pendulum against the catch warns 
the operator that the plate has passed the slit. But con- 
sonants are more difficult to catch. І was obliged to use а 
slower rate, and to repeat the sounds as fast as possible. Thus 
the characteristic vibrations of the letter “р” are given by 


* Figs. 17 aud 14 are simplified drawings, more or less diagrammatic, of 
the original negatives, showing only the principal excursions and the 
general shape of the curves. The peculiar flat-topped groups in Fig. 17 
are characteristic of the labials, and the more or less lenticular series of fine 
oscillations in Fig. 18 always result from the dental checks. The intervals 
between the fine lines correspond to the pitch of the voice. The excursions 
extend a good deal farther both upwards and downwards than is here 
represented, and many of them have a hazy outline, indicating that they 
are in reality groups of excursions, which on a more rapidly moving plate 
would be separately visible. i 


the syllables ** Pop-op-op-op," and those of “d” and “k” 
by “ Dod-od-od " and ** Kok-ok-ok”’ respectively. It will be 
observed that the vowel is the same in all three cases. This 
was done purposely for the sake of uniformity, although the 


plate did not move fast enough to bring out the vibrations due 


to the vowel. The accompanying illustrations, Fig. 17 and 
Fig. 18, show a marked difference between the labial and 
dental consonants. The guttural sound gave a curve different 
from either, but unfortunately the two examples I obtained 
were not well adapted for reproduction. The vowel “æ” 
in „me was easily distinguishable from the short sound 
of '*ó" used in the experiments on the consonants, and 


Fic. 19. —The vowel * ё’ as in me." 


it is here reproduced (Fig. 19). It will be observed 
that the plate was driven much faster than in the two 
previous eases, and that the negative has not been enlarged 
as those were. While it was stil wet, fine serrations 
could be distinguished with a lens, and, I have no doubt, that 
by using a still higher velocity these could be rendered visible 
to the eye. The letter “r,” strongly trilled, was taken on the 
slow rate with the battery of telephones, and on the tast rate 
with the microphone, the result of the latter experiment being 


Fic. 20.— The Letter “г” Trilled with the Tongue, about 2ft. from a 
Microphone. Plate moving very rapidly, shows about two-thirds of the 
complete cycle of vibration, as ascertained from other photographs with 
slowly-moving plates. 


given in Fig. 20. The tuning fork was not sounded in this 
case, as it would have affected the microphone, but the 
velocity of the plate was between two and three metres per 
second. By comparing it with the telephone records, it was 
evident that the microphone photograph represents about two- 
thirds of a very complex series of vibrations, the repetition of 
which constitutes the characteristic sound of the trilled 
lingual r.“ 
(To be continued.) 


Fuel Problems.—Mr. J. D. Weekes, in Cassier's Maga:ine for 
August, commences an article on the problems of the utilisa- 
tion of fuel with the following dithyrambic fanfare :—‘ The 
primary problems of civilisation are material ones; their 
answersare writ in fire. When these problems in their higher 
aspects have pressed for solution, it has been out of the burn- 
ing bush that the Divine voice has spoken, or in the cloud and 
smoke that the Divine finger has traced the rules by which these 
problems shall be solved." 
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AMERICAN NOTES. 


(FROM OUR OWN OORRESPONDENT.) 
New York, July 24, 1896. 


The Rapid Transit Problem in New York OCity.—The 
necessity for better means of transit in this city is urgent in 
the extreme, and is recognised by all classes, yet the accom- 
plishment of the desired end is a problem that has vexed 
engineers for several years past. At the present time the 
solution of the problem does not seem any nearer the final stage 
than it was two years ago. Many people look to the existing 
elevated railway system as а means of securing ample rapid 
transit facilities for some time to come, but the legal limita- 
tions have, so far, provad serious obstacles in this direction. 
Mr. George J. Gould, President of the Manhattan Elevated Rail- 
road Company, last week submitted to the Rapid Transit Com- 
mission an application to extend his Company’s lines, which 
application was amendatory of a previous one. The plans 
submitted, Mr. Gould said, were an ultimatum, and his Com- 
pany would not undertake the proposed extensions unless it 
was assured that no substantial claim for damages on the part 
of property owners along the proposed routes would be brought 
against it. The original proposition contemplated the extension 
of the elevated systems, but in the amended plan one of the 
most important provisions is for the building of a surface 
overhead trolley road in certain sections of the northern part 
of the city. Mr. Gould also asked that, excepting on the 
proposed trolley road, his Company be allowed to use as motive 
power compressed air, electricity, or steam. He said that the 
trolley system was devised simply as a temporary remedy, 
through a district that was so sparsely populated that the 
Company could not, from a pecuniary standpoint, see its way 
clear to operate or build an elevated structure. When the 
business warranted it, he said he would be only too willing to 
build an elevated structure to take the place of the trolley 
system, but at the present time it was out of the question. The 
proposition has not yet been acted upon by the Commission. 


Convention of the North-Western Electrical Association.— 
The fourth semi-annual convention of the North-Western 
‘Electrical Association was held in Marinette, Wis., on July 15th 
and 16th. The society consists of electrical people in the middle 
States, with Chicago as the centre. Several good papers were 
read, but for various reasons not a single one of them was 
discussed, the mere reading of each paper evidently satisfying 
the members. In a paper on “The Insurance of Electrical 
Plants” by Mr. R. H. Pierce, the author stated that as a good 
many of the existing stations needed to be rebuilt in order to 
have a fair earning capacity, the loss of the plant might in 
many cases be considered less of a hardship than the loss 
through the interruption of service and the attendant loss of 
revenue and patronage. He stated that the question of 
insurance could be met in three ways, namely: — Ist, by 
insuring in responsible and reliable insurance companies ; 2nd, 
by the formation of a mutual company by central-station owners; 
3rd, by securing the maximum safety by the use of proper con- 
struction, care and fire protection and taking the chances of a 
fire loss. -The first, he said, was the plan generally adopted. 
By conforming to the rules of the underwriters, he stated that 
the insurance rate was very low and eagerly sought by 
insurance companies. The best rate was 50 cents per $100. 
For inadequate fire protection, the rate might be as high as 
$10 per $100. In conclusion, he stated, that the solution of 
the insurance problem was intelligent construction and opera- 
tion, and he advocated a close adherence to the rules and 
requirements of the National Board of Fire Underwriters in 
the installation of plants. The municipal control of electric 
light plants was considered, and Mr.'John I. Beggs thought that 
it was not difficult to demonstrate to almost any municipality 
that the price at which private companies were rendering 
service was as low or lower than they could render it themselves. 
Touching the question of incandescent lamps, Mr. Beggs stated 
that there was no lamp, the candle-power of which was within 20 
per cent. of its nominal rating, and that the economy of any lamp 
was over 30 percent. out of the way. Tests showed that lamps 
guaranteed not to exceed 50 watts really took 56 watts on 


the average. A 20 c.p. lamp was needed to-day, Mr. Beggs 
eaid, to compete with gas and the Welsbach burner. Nota 
lamp manufacturer in the country, he asserted, dared take 
up the proposition to produce a 2 1/2 watt lamp that would 
last 300 hours with а candle-power of from 12:2 to 20. He 
sold his current at 15 cents per kilowatt-hour, which was 
equivalent to gas at $1°60 per thousand. 

Death of Two Well-Known Telegraph Men.—Last week 
Mr. John M. Gamewell, inventor of the fire-alarm telegraph 
system bearing his name, and which is very extensively used 
in this country, died at his home on July 19th at the age 
of 74 years ; and Mr. W. O. Lewis, wlio built the first telegraph 
line between New York and Sandy Hook for the purpose of 
reporting the arrivals at New York Harbour of transatlantic 
vessels, died in Germantown, Pa., on July 15th. Mr. Lewis 
was one of the early advocates of the Atlantic cable, and was a 
warm friend of the late Mr. Cyrus Field. He developed the 
ship news department of the principal Press Associations in 
this country, the object of which department is the reporting 
of arrivals at the important ports of vessels from all over the 
world. Mr. Lewis became one of the managers of the Boston 
and New York Telegraph Company when that concern was 
organised, and it was largely owing to his industry and intelli- 
genoe that the line was put on a paying basis. 


Motor-Carriage Exhibition.—Among the features of the 
Rhode Island State Fair Association Meeting, which will be 
held in Providence, R.I., on Sept. 7th to 11th next, will be the 
exhibition and races of motor carriages. The points forming 
the basis of awards will be speed, control, simplicity, cost, main- 
tenance and appearance. 


New York, July 31, 1896. 


Compressed Air Motor Test.—On July 30th a practical test 
was made of the Hardie compressed air motor for street car 
propulsion. The test was made on the 125th street branch of 
the Thifd Avenue Railway Company, and was satisfactory as 
far as control, speed, &c., were concerned. The pressure 
carried in the reservoir was 2,000lb. The compressed air is 
carried in long cylindrical reservoirs under the car and also a 
number of short ones at either end, the total capacity being 
51 cubic ft. at a pressure of 2,0001. The air is expanded by 
means of a reducing valve to a working pressure of from 14010. 
to 16010. At this pressure the air is supplied to the air brake 
cylinders as well. Before entering the cylinders the air 
passes through a number of pipes which are surrounded by 
hot water. The hot-water tank has a capacity of 500lb., 
and is located under the floor of the car being accessible by trap 
doors. The water in the tank is heated by steam, which is 
supplied through a flexible pipe at the power station. The 
steam is admitted under suitable pressure to produce a tem- 
perature of water of 340deg., and it rarely falls more than 
150deg. on a trip. This enables the engine to exhaust at a 
temperature of about 80deg. to 100deg., avoiding trouble due 
to the freezing of the exhaust, and at the same time nearly 
doubling the efficiency of the motor. The weight of the car 
complete is nearly 18,00010., made up as follows: 6,000lb. in 
the car body, 500lb., of hot water for heating the air, and 
50010. of air itself, and the rest by the truck and motor 
equipment and the air cylinders. The controller and reversing 
lever are situated on the front platform and resemble the ordi- 
nary electric controller. It is too early yet, of course, to state 
whether this system will be adopted or not on this or any line, 
because its efficiency has not yet been practically demonstrated. 
A good many claims are made, however, by the inventor ; but 
there seems to be a general sentiment that it will not make 
very serious inroads on the existing systems. 


Tunnel under the East River.—The Company which was 
recently incorporated in this city to construct a tunnel under 
the East River between New York and Brooklyn, which incor- 
poration was briefly noted in a previous communication, is 
making active preparations to carry forward the work for which 
it was organised. The plan is to build the tunnel on the 
Greathead system, employing a steel hood. The present plans 
contemplate a structure 24ft. in height, with a flattened 
arch, and about 28ft. in extreme width. A double track is 
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to be used, and ample ventilation and illumination provided 
for. The capacity of the tunnel is estimated at 12,000 pas- 
rengers each way per hour during the busy parts of the day, 
and it is thought that the eleotric cars can maké the trip from 
one end to the other in about 3min. The minimum time now 
required for a trip across the Brooklyn Bridge by the existing 
cable system on that structure is 6min. The estimated cost of 
the tunnel is $8,500,000, which includes terminal facilities 
and property rights. The work will be commenced in October, 
and it is expected that the tunnel will be completed within one 
year thereafter. 


Combination of Incandescent Lamp Interests.—The various 
manufacturers of incandescent lamps in this country have 
effected a combination among themselves with the object of 
terminating the competition existing in this industry. Among 
the concerns entering into this compact are the General 
Electric, Westinghouse Electric and Manufacturing Company, 
Bryan-Marsh Company, Columbia Incandescent Lamp Com- 
pany, New York and Ohio Company, and the Perkins, Beacon 
and Bernstein Companies. | 


CORRESPONDENCE, 


— Q9 ——— 
NEGATIVE RESISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The closing paragraph of my last letter to you on this 
subject, in which I queried the value of further discussion 
until the experiments of Messrs. Frith and Rodgers should 
have been published, has not deterred Prof. FitzGerald from 
plunging still further into the bog. Does he seriously suggest 
that in Messrs. Frith and Rodgers's Paper there was any hint 
that the current flowed in a direction not parallel to the 
electromotive force? Ifso, where did the component at right 
angles to the conductor flow to? It is very unnecessary of 
him to suggest (for my information) that if two vectors are not 
parallel, their ratio is not simply a scalar quantity. Familiar 
as this fact has been to me for 29 years, I fail to see 
what it has to do with the Frith and Rodgers experiment. 
Nor does the circumstance that the legal definition of the 
ohm does not explicitly state that it is a positive scalar 
quantity affect the question. The definition, for example, of 
the Clark Standard Cell does not say that it has a positivo 
mass. But he who were to argue that therefore the defini- 
tion includes cells having negative mass would be as illogical 
as Prof. FitzGerald when he argues that the legal definition 
of the unit of resistance includes a possible negative and 
vectorial case. This is definition-stretching with a vengeance ; 
and definition-stretching in exactly one of those cases where 
the complexity and obscurity of the phenomenon ought to 
make us all the more wary of departing a hair’s breadth from 
the sound practice of using terms that have once been estab- 
lished, accurately in that sense in which they have been 
defined, and in no other. Want of precision in use of defini- 
tions is the very bane of exact science. — Yours, &c., 


Wolfach, August 10, 1896. Sitvanus P. Тномрѕом. 


Telephone Charges in Switzerland.—Since January Ist last 
a new and reduced telephone tariff has been in force in Switzer- 
land, and from reports to hand it appears to have worked 
satisfactorily all round. The former charge per annum for a 
telephone, with an annual limit of 800 conversations, was 
80 francs (£3. 4s.). The new tariff now in force is 40 francs 
(£1. 12s.) per annum, plus an additional charge of 5 centimes 
for each local connection. The charges for interurban con- 
nections, with a time limit of three minutes, are as follows :— 
Up to a distance of 31 miles, 3d. ; up to 62 miles, 5d. ; and 
above 62 miles, 73d. The telephone system throughout Switzer- 
land is owned by the Government, and the service is first-class 
in every respect. 


NOTES ON THE INTRODUCTION AND DEVELO PMENT 
OF ROPE DRIVING.* 


BY ABRAM COMBE. 


Introduction of Rope Driving.—So much has been said. and 
written on the advantages and application of rope driving, and so 
many data and formule have been published from time to time, that 
it is hardly necessary to add to the information already available in 
these respects ; but as rope driving emanated from Belfast, and has 
now grown to such large proportions in the industrial transmission of 
mechanical power, a short history of its origin, introduction, and 
development, may prove of interest on the present occasion. Its 
introduction is due to the late Mr. James Combe, who in 1856 
applied an expanding pulley with V-shaped sides to the differential 
motion of flax and tow-roving frames. The expanding pulley was 
driven by a round leather rope from a driving pulley grooved with 
a V-shaped groove. In the course of his experiments in perfecting 
this motion, he was struck by the large amount of power obtained 
from round ropes working in V-shaped grooves ; and this led him 
to try their application to the transmission of larger powers. With 
a view of arriving at the most effective angle for the grooves, a 
series of experiments were made in the Falls Foundry works in the 
following manner. A pulley, fixed from revolving, was made with 
a number of grooves, each having its sides sloping at a slightly 
different angle from the others ; ropes were then laid over these 
grooves with weights hanging from them at one end and counter- 
balance weights at the other; and the effect produced on the biting 
power of the rope in the groove by increasing and diminishing the 
weights and the counterbalance weights was carefully noted. The 
object was to determine in a practical manner the most suitable 
angle of groove for a driving rope, so that the rope should neither 
slip nor yet bite too much into the groove ; and the angle chosen 
after the above simple experiments, namely 45deg., was adopted 
in the first pulleys set to work, and is at present generally used for 
rope driving under ordinary conditions. 

After several years’ use of grooved pulleys and ropes for driving 
from the main shaft of one of the workshops at the Falls Foundry 
to that of another, the advantages of rope driving under certain 
conditions were found to be so great that, on the occasion of 
replacing one of the main engines in the beginning of 1863, rope 
driving was adopted for transmitting the entire power of the engine, 
amounting to over 200 H. P., from the second motion shaft to the 
principal shaft. This is the first instance of rope driving being used 
for a main drive of such importance, and the original pulleys are 
still in existence and working daily. 

Material of Ropes.—About that date round ropes made of leather 
strips were generally used. These, however, were found to have the 
objection that they were liable to untwist, and the ends of the 
leather strips were apt to fly out during the working and cause 
trouble. Moreover, the strips of leather being cut out of the hide 
in a spiral were less strong where cut from the smaller diameters, 
and were liable to break at those parts. Manila ropes were then 
tried with good results, and leather ropes gradually gave place to 
ropes made from manila. 

Re'atite Diameters of Hopes and Pulleys.—It was carly recog- 
nised by the late Mr. James Combe that it is necessary to propor- 
tion properly the diameter of the ropes to the diameter of the 
pulleys on which they work ; and he adopted the following minimum 
diameters of pulleys for the various sizes of ropes :— 

1115 diameter rope, 3ft. diameter pulley ; ratio 1 to 28 8. 
14in. diameter rope, 4ft. diameter pulley ; ratio 1 to 32-0. 
ljin. diameter горе, 5ft. diameter pulley ; ratio 1 to 343. 
2in. diameter rope, 6ft. diameter pulley ; ratio 1 to 36 0. 
Experience has shown that the resulta have not been so satisfactory 
when ropes of above sizes have been used on pulleya smaller than 
the above minimum diameters. 

Power Transmitted.—When working under ordinary conditions, 
the following simple bases were taken from which to calculate the 
power that each of the foregoing sizes of rope would transmit for 
each 100 revolutions per minute made by the pulley upon which it 
is working :— 

Rope 11lin. diameter on a 3ft. pulley, 5 1. H. P.; 

Rope 1šin. diameter on а 4ft. pulley, 8 1. H. P.; 

Rope 1]їп. diameter on а 5ft. pulley, 11 т.н.в.; 

Rope 2in. diameter on а 6ft. pulley, 15 1. H. v.; 
and for other sizes of pulleys the power transmitted is calculated 
to be increased in direct proportion to the diameters of the pulleys. 
When workiog under the most advautageous conditions—for in- 
stance, where the ropes are running horizontally at good speeds, 
with the pulleys at a proper distance apart, and with the bottom 
rope acting as the driver—the above bases may be increased by 20 
to 25 per cent. with safety. On the other hand, when the ropes 
are working under unfavourable conditions, with centres of pulleys 
too close together or ropes running vertically, theso bases must be 


* Abstract of a Paper read before the Institution of Mechanical Engineers. 
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diminished by 20 to 25 per cent. The exact amount of increase 
or decrease on these standard bases has to be determined in each 
individual instance, according to the circumstances under which the 
ropes are working. 

Speed of Ropes.—The speed originally adopted as being the most 
advantageous was about 3,300ft. per minute. This speed has since 
been far exceeded in many instances ; but it is a question whether 
advantages have been reaped proportionate to the power gained 
by the increased speeds. On the contrary, the gain of power by 
increased speed is largely counteracted by loss of power from atmo- 
spheric friction and from centrifugal action ; and when this loss is 
taken into account, along with the increased wear and tear on the 
ropes and bearings, the speed originally adopted, and speeds within 
certain limits of it, have been found to give the best results. 

Cotton Ropes.—Later on in certain districts, especially those in 
which the cotton industry prevailed, cotton ropes began to be used. 
These have the advantage of being rather more pliable than manila 
ropes, especially when the latter are new. The relative merits of 
ropes made of manila and those made of cotton have frequently 
been discussed ; but experience has shown that, if the pulleys are 

roperly designed and applied, and if the ropes are the proper 
Мое good results are obtained, whether the ropes are made of 
manila or of cotton. 

Endless Rope for Close Shafts.—In 1878 grooved pulleys and 
rope driving were intreduced to replace pairs of large geared 
wheels, which from one cause or another were giving trouble ; 
for example, in places where they were used to combine the power 
from a steam engine with that from a water wheel, or to combine 
the power from two engines working under slightly different cir- 
cumstances, Here the centres of the wheels were so close together 
that ropes, if applied separately in the ordinary way, would have 
been too short for effective driving, and there would have been 
difficulty in putting equal tension upon each of the several ropes. 
Consequently, in order to secure a proper length of rope and equal 
tension, a single continuous rope was used, which was laced round 
and round the pair of pulleys, passing from the first groove of the 
driving pulley to the first of the driven, thence back to the second 
groove of the driving pulley, and on again to the second of the 
driven, and so on ; and a tension pulley was added for leading the 
rope back from the last groove into the first. 

Rope Fly-Wheels. — The continued rapid extension of rope driving, 
and more especially of driving direct from the fly-wheel of the 
engine to the various shafts, led to designing fly-wheels to suit the 
high speeds. A rope fly-wheel was designed by Mr. James Barbour 
in 1879 to meet the special requirements. The peculiar advantage 
of this method of constructing fly-wheels is that, instead of depend- 
ing solely on a cast-iron arm for connecting each segment to the 
nave, a strong wrought-iron bolt is used, which passes down 
through the middle of the tubular cast-iron arm, and connects each 
segment directly with the nave ; consequently, this bolt not only 
receives the tensile strain caused by centrifugal force while the 
wheel is in motion ; but it also withstands the driving home of the 
cotters when the wheel is being put together. When cast-iron 
alone is used for the arms, the driving home of cottera is a frequent 
source of breakage, which may not be detected until the fly-wheel 
gives way ; whereas by driving the cotters into а long malleable- 
iron bolt there is less danger of fracture. The starting worm or 
barring engine is made with three pauls for barring round, in order 
that the motion may be continuous, instead of intermittent, as it is 
when only one or two pauls are used. 

Substitution of Rope Driving for Geared Wheels, and Relative 
Amount of Power Absorbed.—In many instances existing gearing 
and upright shafts have been thrown out and replaced by rope 
driving ; and where the rope driving has been properly designed 
and erected, the total power required for the rope driving has in 
none of the installations which have come under the writer's 
observation exceeded that which was required when driving by 
wheel gearing ; and in many cases the power required to drive the 
same amount of work by ropes has been less than it was before the 
change in method of driving took place. | 

The above examples of the transmission of mechanical power by 
ropes serve to illustrate the development of this method of driving. 
Numerous variations have, of course, been made upon each of these 
plans, which have largely extended the field for the application of 
rope driving; so that this method of driving, which arose from 
such a small origin, is now widely adopted for industrial purposes. 
There is also no doubt that other developments will take place in 
the future, which will further extend its sphere of usefulness. 


New Glow Lamps for Old.—At the recent Hamburg meeting 
of the Association of Representatives of German Electric Supply 
Stations it was stated that the gratuitous replacement of glow 
lamps by electric supply undertakings, as recommended by the 
Association in their report on the glow-lamp question in Ger- 
mauy (see The Electrician, January 3, 1896, p. 908), has becn 
introduced in several towns, and lias given every satisfaction. 


LEGAL INTELLIGENCE. 


— . —M 
Clark v. Julius Sax and Co. (Limited). 


This case, which was brought in connection with a claim for all rights in 
а registered design for an electric lamp, was heard by Mr. Justice North 
last week, on a motion on behalf of the plaintiff that all further proceedings 
might be stayed, and the defendants ordered to pay the costs of the action. 
The plaintiff claimed to be the registered proprietor of the design, which was 
used by the defendants in the Central Meat Market, London. In February 
last the plaintiff moved for an interim injunction to restrain the defendants 
from infringing his registered copyright in the design, and at the same 
time the defendants moved to take the plaintiff's mark off the register. 
Both motions were dismissed, it being held that the design was а good 
registration, but that there was no infringement. The defendants then 
proceeded to construct a lamp which was almost identical with the 
plaintiff's registered design ; and in March his Lordship granted an injunc- 
tion until trial, restraining the defendants from infringing the registered 
design iu respect of the new infringement. In April there was judgment 
in the Queen's Bench Division in an action between the same parties, 
There was an agreement between the parties under which the defendants 
were to take all their lamps for the electric lighting of the Meat 
Market from the plaintiff, who bound himself to sell to the defen- 
dants all the lamps required for the purpose. The plaintiff complained 
that the defendants obtained lamps elsewhere, and sued them for damages, 
In that action Mr. Justice Mathew gave judgment for the plaintiff for 
£142 damages, aud the defendants undertook not to put up in the Market 
any electric lamps not supplied by the plaintiff. In May the Court of 
Appeal, on appeal from his Lordship's order as to the registration, directed 
the registration to be expunged ; but it was contended that this did not 
affect the Queen's Bench action, because, whether the plaintiff's registra- 
tion was good or bad, the agreement between the parties still stood. On 
June 29th the defendants issued a summons that an inquiry might be 
directed as to what damages they had sustained, and which the plaintiff 
ought to pay, by reason of the order made in March, and that, except so 
far as might be necessary for the purpose of the inquiry, this action might 
be dismissed with costs, for want of prosecution. In the reault the Chief 
Clerk adjourned the summons into court to come on with the defendant's 
motion to stay proceedings. Counsel submitted that this was not a case 
in which there ought to be an inquiry as to damages, and that the defend 
ants should pay the costs. 

For the defendants it was contended that it was a matter of course for 
the Court to direct an inquiry, because the defendants had been caused 
expense by having to pull down the lamps, the plaintiff, of course, being 
safeguarded by the costs of the inquiry being reserved. As regarded the 
costa of the action, he submitted that as the defendants’ summons to 
dismiss the action for want of prosecution was before the plaintiff's notion 
the defendants were entitled to their costs. 

His Lordship ultimately made an order on both motions staying proceed- 
ings in the action, and gave no costs to either side. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Ca 
Price Lists, and similar matter should be sent early in the .] 


CIAL NOTIOE-The 1896 (fourteenth annual) edition of 
ERE аас ” ELECTRICAL PIDEN DIRECTORY AND HAND. 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78. 6d., post free 8s. 3d. abroad 9s. The book is greatly enlarged, 
is quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Flect- 
street, London :— 

“Тик ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D.Sc., F.R.S. The New EprrioN is Now Kkapr. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is 115 a 

LABORATORY NOTES AND Forms.—With the above title, we have read 
a set of 40 Elementary and Advanced Exercises for use in Electri 
Engineering classes. These have been prepared by Dr. J. A. Fleming 
ind 3 will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d., or Зв. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanoed) 
Exercises can be obtained price 5s. 6d. nett. The complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in suns cloth case price 128. 6d. 
nett (now ready). ро portfolios can be , price ls. each, A full 

rospectus sent post free. к 
i восила CaBLE-LAYING AND Repatrinc.”—By H. D. Wilkinson] 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now Rerapy. 3 

“Тнк Work or HRT Ez. — By Dr. O. J. Lodge, with many original 
illustrations, price 28. 6d. nett, is now ready. | 

* Егкствіо LAMPS AND ELxOrRIO Ілантіма,” by Prof. J. A. Fleming, 
M. A., D. Sc., F.R.S., is now ready. The book is handsomely bound, 
and full of original ilfustrations, designs, initials, &o. Price 78. 6d., post 
free. Prospectus post free. 
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% EENOrRIo Motive POWREB."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the atest information respecting 


the application of eleotrio en to mining and general power transmission 
el We in which the author had much experience. The book is well 
prin 


on good ра „ and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 11s. 

'" ELEOTBIOAL ENGINEERING FORMULS,” а pooket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 78. 9d, 
(abroad 88.). A e paper edition with wide margins can be supplied. 
price 12s. 6d., post free 138. (abroad 138. 6d.). Prospectus on application, 

% DRUM ARMATURES AND COMMUTATORS.”—By Mr. F. MartenWeymoutb. 
s also ready; price 7s. 6d. (abroad 8s.). Prospectus on application. 

“THE STEAM ENGINE INDICATOR AND INDICATOR DraGcRams.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

t THE INCANDESCENT LAMP AND ITS MANUFAOTURE.”—This book, 
writterr by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 88.). 

on application. 

* ARMATURE WINDINGS OF ELEcTRIC MACcHINEs.”—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 


t PRACTICAL NOTES FOR ELECTRICAL STupEnts.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 68. 6d., post free. 


TRE ART OF ELECTROLYTIC SEPARATION OF METALS.”—A second issu 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. : 


*'ErgcrRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. i 


TENDERS INVITED.— The Electric Lighting Committee of the 
Bath Corporation invites tenders for (a) boiler-house plant—boiler 
and fittings, feed pump, &.; (b) engine-house plant—steam alter. 
natora, oil filter, fittings, &c., steam, exhaust, feed, blow-off and 
sundry pipes, valves, &c. ; (c) mains ; (d) crane ; and (e) arc lamps 
and posts. Tenders must be sent in to the Clerk (Mr. F. H. 
Moger), 3, Wood-street, Bath, on or before Monday, the 31st inst. 


The St. Pancras Vestry invites tenders for supplying 
and erecting 80 arc-lamp columns. Tenders should be sent to the 
Vestry Clerk (Mr. C. H. F. Barrett), Vestry Hall, Pancras-road, 
London, N.W., by the 24th inst. 


The Oldham Electric Light Committee invites tenders 
for an electrically-driven feed pump, capable of delivering 
2,000 gallons of water per hour against 125lbs. steam pressure. 
Specifications, &c., may be obtained from Mr. Arthur Andrew, 
Gas and Water Offices, Oldham, to whom tenders should be sent by 
Tuesday, the 18th inst. 


— ——— The Dundee Gas Commissioners invite tenders for the 
supply of india-rubber covered electric light cables. Tenders to 
Mr. Thos. Thornton, Clerk to the Commissioners, City Chambers, 
Dundee, by the 19th inst. : 


———— The Radcliffe District Council requires tenders for the 
supply and erection of a gas engine and dynamo, and for wiring 
and fitting up the Technical School for the electric light. Tenders 
to the Clerk (Mr. J. Sharples) by the 17th inst. 


Tenders are invited for wiring the Dewsbury and Dis- 
trict Technical School. Tenders to the Secretary (Mr. P. F. Lee) 
by the 22nd inst. 


———— The Spanish Government is inviting tenders for the 
construction and working of a telephone system in Mayagiiez, in 
Porto Rico. Some particulars may be seen at the Commercial 
Department of the Foreign Oftice between 11 and 6 daily. Tenders 
should be sent in to the Minister of Public Works, Madrid, by 
October 8th. 


. The Telegraph Department of tho South African 
Republic requires tenders for the supply of 7,000 kilogrammes 
hard-drawn copper wire of 2mm. diameter. Tenders to the Consul- 
General of the Republic, Doelenstraat, Amsterdam, by the 15th 
inst. 

` ——— The Municipal Committee of Lahore invites tenders for 
the electric lighting of the principal streets and thoroughfares of 
the city, as well as the public buildings, for a number of years. 
Further information from the Secretary, Lahore Municipality. 
The successful tenderer will be privileged to supply electric current 
for private light and power purposes within the area of the muni- 
cipality. Tenders by September 15th. 


———— The Dutch Minister of the Colonies invites tenders for 
the supply of a quantity of iron telegraph posts, galvanised iron 
wie, and insulator supporis, &c. Tenders to the Minister, at The 
Hague, Holland, by the 25th inst. 


ALTEBNATORS REQUIRED.—An electricity supply company desir- 
ing to increase ita plant requires offers for the supply of alternators. 
Communications should be addressed to the consulting engineer, 
Mr. Robert Hammond, Ormond House, Great Trinity-lane, London, 
Е.С. Additional information is given in our advertisement columns. 


TENDERS ACCEPTED.—The tender of Messrs. Wm. Coates and 
Sons has been accepted by the Belfast Corporation for the instal- 
lation of the electric light at the gas works. 


— —— The tender of Messrs. Lowdon Bros., of Dundee, has 
been accepted by the Perth School Board for installing the electric 
light at the Academy for £448. 

— The Walsall Town Council has accepted the tender of 
Messrs. Babcock and Wilcox (Limited) for the supply of a water- 
tube boiler at the electricity works for £486. 103. 

— ——— The tender of Messrs. A. Broxup and Son has been 
accepted by the Wakefield City Council for the construction of 
foundations and the erection of a chimney shaft at Calder Vale for 
the electric lighting and sewage works. The amount of the contract 
is £2,743. 

— The Health Committee of the Wallasey District Council 
has accepted the tender of Messrs. Lachlan and Bathkin, of Birken- 
head, for supplying a dynamo, and for wiring and fitting up the 
refuse destructor works for the electric light, at £145. "The Com- 
mittee has also accepted the tender of Messrs. Manlove, Alliott 
and Co. for adding six new cells to the refuse destructor, at £3,835, 
and for extensions to the refuse-destructor works, at £1,160. 10s. 

———— The Hampstead Vestry has accepted the tender of the 
We Soften Water Syndicate for water-softening apparatus in con- 
nection with the new boilers at the electricity station, at a cost of 
£221. 10s. 6d. 

APPOINTMENTs.—Mr. S. J. Watson has been appointed resident 
engineer at the Bury (Lancs.) electricity works, at a salary of £200 
per annum. 

Mr. E. G. Okell has been appointed draughtsman and 
assistant electrical engineer by the Plymouth Town Council, 
at a commencing salary of £150 per annum. 

APPOINTMENTS VACANT.— The Wallasey Urban District Council 
invites applications for the appointment of assistant electrical 
engineer. Salary £150 perannum. Applications, addressed to the 
Chairman of the Gas and Water Committee, should be sent to the 
Clerk to the Council (Mr. W. Danger), Public Offices, Egremont, 
Cheshire, by Thursday, the 20th inst. Further particulars appear 
in our advertisement columns. 

— ——— There is a vacancy for an assistant at the City and 
Guilds Central Technical College. Commencing salary £150 per 
annum. Applications to Prof. Ayrton, Central Technical College, 
Exhibition-road, S.W. Additional particulars appear in our 
advertisement columns. 

The Dundee Gas Commissioners require a switchboard 
attendant. Salary 35s. per week. Applications should be sent to 
Mr. Walter H. Tittensor, City Electrical Engineer, by Friday, the 
21st inst. Our advertisement columns contain additional particu!ais, 

The National Electric Supply Company, of Preston, 
require an assistant engineer. Salary £120 per annum. 

A clerk of works is required by the Leeds Corporation 
for the construction of the electric tramway from Roundhay to 
Kirkstall. Applications to the Town Clerk (Mr. Jno. Harrison), 
Town Hall, Leeds, by tke 22nd inst. 

A Lecturer in Physics, Applied Mechanics and Steam 
is required for the Technical School, Huddersfield. Salary £200. 
Applications to the Principal, Dr. S. G. Rawson, by the 29th inst. 
The appointment of Demonstrator in the Chemical 
Department of Mason College, Birmingham, is vacant. Applica- 
tions to the Secretary. 

—-——-— Applications are invited for a Demonstrator in 
Chemistry at the Yorkshire College, Leeds. Salary £100. 
Particulars from the Registrar. 

PLANT For SALE. Our advertisement columns contain particu- 
lars of the sale by public auction on Thursday, the 20th inst., at 
Cadby Hall, Hammersmith-road, London, W., of a quantity of 
electric lighting plant, motors, dynamos, &c. Catalogues may be 
had at the place of sale, and of the auctioneers, Messrs. Horne, 
Son and Eversfield, 17, Great George-street, S.W., and 85, 
Gresham-street, E.C. 

Particulars are given in our advertisement columns of 
some electric lighting plant, consisting of a Norwich D-type dynamo, 
meters, switch, belting, &c., which Mesars. Lewis P. Garrett and 
Co., 58, Broomielaw, Glasgow, have for sale. 

DIssOLUTION OF PARTNERSHIP.—Messrs. Arthur Edwin Slade 
Templeton and William Heath Merriman, hitherto carrying on 
business as telegraph construction engineers, under the style of 
Slade Templeton and Co., at 15, New Broad-street, London, E.C., 
and as mechanical engincers and dealers in engineers’ tools, under 
the style of Schischkar and Co., at 67, Stafford-street, Birming- 
ham, have dissolved partnership as from the 24th July. Mr. Slade 
Templeton continues the business at 15, New Broad-street, E.O., 
for his own use and benefit; and Mr. Merriman at 67, Stafford- 
street, Birmingham, continues the business of Schischkar and Co., 
also for his own use and benefit, 


— 
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DiIssoLUTION OF PARTNERSHIP.—The partnership business of 
electric bell manufacturers, carried on under the style of M. 
Feetham and Co., at 9, Clifford-street, and 17, оса, 
London. W., has been dissolved. Debts by Messrs. W. Е., M. J. 
sni J. F. Sayer, who continue the business. 

PERsoNAL.—We are informed that Mr. Bennett Pell and 
Mr. James Brockie have ceased to be members of the staff of 
Messrs. Johnson and Phillips. 


Liquipations.—It has been decided to wind up the Val d'Aosta. 


Electric Power Company (Limited) voluntarily. 


———— In consequence of the purchase by the Canadian Syn- 
dicate of the undertaking of the Birmingham Central Tramways 
Company, it has been decided to wind up the Company voluntarily ; 
and Mr. Howard S. Smith, C.A., Birmingham, has been appointed 
liquidator. 

„JAN DUS Arc Lamp.—Messrs. Drake and Gorbam inform us 
that a 2-ampere ** Jandus" arc lamp has been designed, and will 
shortly be placed upon the market. The lamp, which is only 2ft. 
high, burns direct on the 100-volt circuit, and the carbons are 
stated to last about 100 hours. The new design will prove espe- 
cially suitable for small shop windows, large halls, and other places 
where the ordinary-sized arc lamp would be impracticable. Already 
a large number of orders for the lamp have been received. 


FowLER-WARING CABLES CoMPANY.— We are informed that the 
National Telephone Company has just placed a contract for dry 
core telephone cables to the value of nearly £100,000 with this 
Company. The factory at North Woolwich has recently been 
equipped with a most complete plant for the manufacture of rubber 
and allied substances, and for the insulation of rubber-covered 
wires and cables. These, together with every description of 
mechanical rubber goods, will now be added to the manufactures of 
the Company. Mr. Alfred E. Mavor, who has been General 
Manager since the formation of the Company, becomes Technical 
Director, and Mr. J. A. Blackwood has been appointed Secretary 
in place of. Mr. B. J. Diplock, who has resigned that position. 


Lonpon ELECTRIC WIRE CoMPANY.— We are informed by the 
Secretary of this Company that the collapse, which was recently 
reported to have taken place at the Company's premises has been 
much exaggerated, and tbat it is by no means of such a serious 
character as represented. Through a small portion of the flooring 
giving way in one of the rooms of the Company's warehouse, & boy 
was precipitated into the room below, and had a leg broken. The 
Company's business has been in no way interfered with, and the 
lad has well-nigh recovered. 


A New BkLI-PVsnh.— Mr. J. W. Creasey, of Kingston, has 
brought out a new indicator bell-push. Above the push-button a 
disc is visible, which is acted upon through the medium of a small 
coil worked by the same current that rings the bell, the indicator 
oscillating if the proper intermittent current is passing through 
the circuit, and remaining stationary if not. This idea is likely to 
have many useful applications, though, of course, it is desirable 
to so proportion the sensitiveness of the indicator that it will not 
be moved by a current of less strength than is required to properly 
ring the bell itself, otherwise the indicator may exhibit the most 
lively oscillatory movements, the bell at the far end may be 
remaining, for all practical purposes, completely stationary. 


INCANDESCENT LAMP CATALOGUE.— Sections 1 and 2 of the new 
Ediswan catalogue are now ready, and deal very fully with incan- 
descent lamps. As might be expécted, the illustrations form a 
conspicuous feature of the catalogue, and afford every assist- 
ance to intending purchasers in making their selections of the 
various types and sizes of lamps manufactured by the Edison and 
Swan Company. The difficulty of compiling a catalogue of this 
character is shown by the number of corrections already necessary, 
commencing with the cover. It would be advisable for those 
consulting the catalogue to take particular notice of this list of 
corrections, which is attached to the titlo page, as the list deals with 
prices, voltages, and other important matters. A useful index and 
foredge reference notes are given, and the textual matter intro- 
ducing tabulated and illustrated particulars is very full, and affords 
the trade more than usual assistance in executing orders for special 


types of lamps. 


Ayr.—The Town Council has decided to extend the electric light 
mains from Seafields to the South Lodge, provided Mr. Coats, of 
Belleisle House, guarantees to take current for five years, with a 
minimum consumption equal to £100 per annum. The contract 
for the installation of the electric light at Wellington Chambers, 
Ayr, has been entrusted to the Tayler Smith Electric Company, 53, 
South Molton-street, London, W. 


Barn. — A special meeting of the City of Bath Electric Lighting 
and Engineering Company (Limited) was held on Friday for the 
purpose of considering the terms of the proposed agreement for 
the purchase of the electricity works by the Corporation. After 


discussion the contract was approved and signed. The actual 
transfer will take place as soon as the Local Government Board has 
sanctioned the borrowing of the purchase-money. 


BLacKBURN.—The Town Council has decided to apply to the 
Local Government Board for sanction to borrow an additional sum 
of £15,000 for electric lighting purposes. 


Braprorp.—On the recommendation of the Electricity Sub- 
Committee the Town Council has decided to reduce the price of 
current for electric motors from 334. to 24d. per unit, the reduction 
to come into operation on January Ist, 1897. The demand for 
current continues to increase in a most satisfactory manner ; but 
local manufacturers do not seem to realise the many advantages of 
electricity as a motive power. The Committee is naturally anxious 
to create a day-load, and it is hoped that the present reductian will 
stimulate the demand for current for power purposes. The Council 
has decided to lay two additional cables, one in Horton-lane and 
one in Harris-street and Barkerend-road. A number of applications 
for current has been received from the East Parade district, 
including one for 500 lights from the Roman Catholic Church. 


Catcutra.—It is stated that Messrs. Kilburn and Co. have 
applied to the Local Government for sanction to establish an elec- 
tricity supply station in Calcutta. It is орос to introduce 
electric traction on the local tramways, and an arrangement has 
been arrived at under which Messrs. Kilburn and Co. undertake 
to supply the necessary current. The low-tension continuous- 
current system will be employed. 

Сноксн LicutTinc.—St. Matthew’s Parish Church, Walsall, has 
been fitted up for the electric light. There are 69 16 c.p. lamps in 
the body of the church, 14 of 25 с.р. in the chancel, and 10 of 
32 c.p. in the north and south galleries, while the west gallery is 
illuminated by means of six 16 c.p. lamps. In addition there are 
14 lamps of 16 c.p. in the pulpit, staircases, porches, &c. The 
installation has been carried out by а local firm, Mesars. Bayley 
Bros. It is intended to introduce the electric light into St. Anne’s 
Church, Soho-square, London. 

CREDITON. —Às the Local Gas Company refuses to come to terms 
with the District Council, or to supply gas except by meter, the 
Lighting Committee has been instructed to obtain estimates for 
lighting the town by electricity. 

DarwEN.—The Town Council has decided to engage Mr. E. M. 
Lacey, A.M.I.C.E., for the purpose of preparing a report upon 
the cost of establishing electricity supply works, probable income, &c. 

Devizes.—The District Council has resolved to appoint an Elec- 
tric Lighting Committee. 

Dunpgr.—The electrity rental for the three months ended July 
amounted to £686, 8s. 5d., an increase of £278 on the previous 
year. The electricity department seems to be making good progress, 
as at the present time there are over 270 customers, representing an 
equivalent of about 17,000 8 c.p. incandescents, connected. The 
use of arc lamps for lighting the windows and fronts of shops has 
developed to an abnormal degree in Dundee, shopkeepers regarding 
this means of illumination with grest favour. 


Exports ОЕ ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from August 6th to 
August lith, with the ports of destination :— | 

Argentina—Buenos Ayres, £494. Australasia—Adelaide, £43; Mel- 
bourne, £20; Sydney, £660.  Belgiwm—-Brussels, £84. Brazil—Para, 
£9,520 (telegraph cable); British Burma—Rangoon, £33. Cunada— 
Quebec, £56. Ceylon—Colombo, £195. China—Shanghai, £32. Egypt 
Alexandria, £79. Holland — Amsterdam, £285; Flushing, £20. India 
Calcutta, £57 (including £14 telephone stores); Madras, £18 (telephone 
stores). Japan—Yokohama, £35,008 (including £3,545 submarine cable). 
Malta, £50. Siam—Bangkok, £24. South Africa—Cape Town, £117; 
Delagoa Bay, £21; Durban, £259; East London, £1,281; Laurenco 
Marques £25 (telegraph apparatus); Port Elizabeth, £19. Straits 
Settlemenits—Singapore, . Sweden—Gothenburg, £276 (telegraph 
cable, &c.) ; Stockholm, £144. United States—-New York, £1,000. Total, 
£18,454. 

Foreign manufactured Electrical Apparatus and Material.— 
Foreign made goods have been re-exported as follows :— 

Aus‘ralasta—Sydney, £145. Italy —Venice, £80. Total, £225. 


Fort WILLIAM (N.B.).—The electricity supply station of the 
Fort William Electric Light Company (Limited) was formally 
opened last week. Power is obtained from the river Kiachnisch, 
which falls into Loch Linnhe, about three miles below Fort William. 
At the power house there are two 60 н.р. vortex turbines, which 
drive two dynamos by Messrs. Laurence, Scott and Co. The 
accumulator house at Fort William is supplied with a battery 
of 164 E.P.S. cells (central-station type), with the requi- 
site distributing switchboard. The charge for current is to be 
9d. per unit from an hour before sunset til nine o'clock 
in the evening, and for the remainder of the 24 hours 42d. 
per unit. The town is lighted by four 1,000 c.p. arcs and 60 


THE ELECTRICIAN, AUGUST 14, 1896. 


523 


16 c.p. incandescents, the total cost for lighting the streets being 
£180 рт annum. Already there is a fair demand for current, 
severa of the principal shops and hotels, churches and other 
public buildings, and a number of private houses having been 
connected. The chief engineer for the work was Mr. R. F. Yorke, 
Messrs. H. W. Bagot and A. C. Dormer acting as assistants. 


Grascow.—A curious condition of affaifs has arisen in connection 
with the Council's electric traction scheme. In our issue of the 
3186 ult. we gave an abstract of the Tramways Committee's report, 
which recommended that the Springburn-Mitchell-street route be 
equipped electrically on the overhead trolley system. This report 
was duly discussed by the City Council and referred back for 
further consideration At the meeting of the Committee on 
Wednesday, Councillor Colquhoun moved that a sub-committee be 
appointed to collect additional information for the purpose of 
preparing a fresh report. This led to a long and acrimonious 
debate, and on a division seven voted for and seven against the 
motion. The Chairman, Councillor Walter Paton, declined to give 
а casting vote, and left the matter in the hands of the Council. 
The Town Council has decided to light St. Andrew’s Halls elec- 
trically, at a cost of £1,647. 


Great Үлвмости.--А memorial has been received by the 
Electric Light Committee from the clergymen of seven places of 
worship for a reduction in the price of current to their buildinga. 
The consideration of the matter has been postponed until the 
electricity department is in a position to pay its way. Requests 
for current continue to come in in a fairly satisfactory manner. 
There аге at present 655 customers, representing an equivalent of 
9,020 8 c.p. lamps, connected. The income for the past month 
amounted to £150. 6s. 8d., while the cost of production was 
£136. 9з. 11d. 

. Hampsteap (Lonpon).—The Vestry has sanctioned tho laying of 
electric light mains in certain additional streets, at a cost of about 
£400. A deputation from the ratepayers in the High-road, 
Kilburn, has presented a memorial asking the Vestry to consider 
the question of lighting that road by means of arc lamps. 


Hanpswortu.—The District Council has decided, on the recom- 
mendation of Mr. J. C. Vaudrey, to introduce the electric light at 
the Council House, Public Library and new Technical School. 
Consent has been given to the purchase of the undertaking of the 
55 Central Tramways Company by the Canadian Syn- 

icate. 


Ноил. — The insurance company with whom the Corporation 
effect the insurance of their electricity supply works has decided 
to increase the insurance premium on the works from 23. to 
10s. 6d. per cent. The Electric Lighting Committee naturally 
resent this great increase in the rates, and the question of 
considering the desirability of the Corporation itself undertaking 
the insurance of the whole of the property of the Corporation has 
been referred to the Audit Sub-Committee. 


KILLARNEY.—The contract with the Local Gas Company expires 
on September 30th next, and the Town Commissioners have decided 
to advertise for tenders for lighting the strects during the coming 
year. This is a town where a foretaste of the pleasures of electric 
lighting has been experienced, the district having been lighted 
electrically for a few months, and it is to be hoped that the 
Electric Lighting Company will on this occasion succeed in obtain- 
ing the contract. 


LaMBETH (LONDON).—The Vestry has at last approved the terms 
of the agreement for the transfer of the Provisional Order to 
Mr. C. W. Sax. 


LEAMINGTON.—The Midland Electric Lighting Company recently 
submitted an estimate for lighting the Parade by means of arc 
lamps. The Watching and Lighting Committee has decided to 
postpone the consideration of the matter pending inquiries as t» 
the cost of improved gas lighting. 


Licut RarLwavs.—At а meeting of the Light Railways Associa- 
tion last week Sir Albert Rollit, M.P., who presided, called 
attention to the success of the Association's labours to interest 
and engage public opinion respecting the Light Railways Bill, 
which has now practically passed through Parliament. 
expressed the view that the Dill would prove а great assistance to 
trade, and that light railway and motor-car communication, which 
would eventually be created between rural districts, would help to 
materially improve the prospects of agriculture and trade generally. 


MorecaMBE.—The District Council has decided to apply to the 
Board of Trade for consent to the purchase by the Council of the 
powers and undertaking of the Morecambe Electric Light and Power 
Company (Limited), in accordance with the terms of the agree- 
ment of February last. 


NEWFOUNDLAND.—The Times of the 8th states that the Governor 
has reserved for the consideration of the Crown the Bill for the 
construction of an electric tramway at St. John's. It is thought 
that this step has been taken in deference to a protest from the 
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receiver of the Newfoundland Railway, to the effect that the pro- 
posed tramway would seriously affect the chartered rights of the 
railway. 

NeEwport.—The accounts of the Electricity Department for the 
year ended March 25th last have just been published. After pay- 
ing working expenses there was a balance of £180 left for sinking- 
fund purposes aud payment of interest. The acoounts were 
discussed and approved at the last meeting of the Town Council, 
several members expressing themselves as highly pleased with the 
progress made during the yeur. 

SHEFFIELD.—The Cutlers Hall is to ba wired for the electric 
light. Current will be taken from the mains of the Sheffield 
Electric Light and Power Company. — —The Tramways Committee 
has prepared a scheme for considerable extensions to the muni- 
cipal tramways. The Committee recommends the City Council 
to promote a Bill in the next Session of Parliament for power 
for the construction of the sugges‘ed extensions, and for the 
employment of electric traction throughout the entire system. 
A deputation has been appointed to visit various continental 
cities and towns for the purpose of acquiring further informa- 
tion as to the most suitable system of traction to be employed. 


Sr. James's (Lonpon).—An agreement has been arrived at 
„between the Vestry and the St. James’s and Pall Mall Electric 
Light Company whereby the latter undertake to supp'y electric 
current to about 60 arc lamps for lighting some of the principal 
streets in the Vestry’s district for seven years, at £30 per lamp per 
annum. 

Sr. Pancras (Lonpon).—The Vestry has decided to light the 
Chalk Farm, Kentish Town, St. Pancras and Gray’s Inn-road s, 
and Great College-street, by means of arc lamps. It is also coa- 
temp'ated to erect arc lamps along the Crowndale-road, Highgate. 
The demand for the supply of current to private customers is 
increasing in a most gratifying manner. 

SuNDERLAND.—' The Highways Committos received 35 applica- 
tions for the poaition of borough electrical enginser. This 
number was reduced to six, viz, Messrs. Gilbert Bell (assistant 
at Manchester), John Christie (electrical engineer at Londonderry), 
E. W. Dean (London Electric Supply Corporation), N. Applebee 
(electrical engineer at Cardiff), J. F. C. Snell (resident engineer 
at the King’s-road station of the St. Pancras Vestry), and 
A. K. Greener (the present assistant at Sunderland). On 
Wednesday the Committee finally decided to recommend the 
appointment of Mr. Snell to the vacant position. The engagement 
to be for four years certain, with option to the Corporation to 
determine it by three months’ notice at the ond of the firat 
year. The salary is £300 for the first year, £359 for the 
second, and £400 per annum for the third and fourth 
years.——-The Sunderland Tramway Company are considering 
the advisability of adopting electric traction throughout 
their system, and Mr. Reginald P. Wilson, of 3, Princes- 
mansions, is preparing a report on the subject. — —At the meeting 
of the Town Council on Wednesday Alderman Bruce moved that 
the Special Tramways Committee be empowered to consider the 
question of purchasing the tram lines of the local company, with 
the view to substituting mechanical traction fur the present system 
of horse traction, and to extending and otherwis3 improving the 
present lines. Alderman Bruse said the Council and the ratepayers 
were dissatisfied with the existing arrangements, and he advocated 
better accommodation, cheaper fares, &c. The Council was counted 
out before a decision was arrived at. 

THe JAPAN RELIEF Funp.—The fund which was recently started 
at the Mansion House for the relief of the sufferers by the earth- 
guake and tidal wave in Japan now amounts to nearly £4,000. The 
Kastern Extension Telegraph Company and the associated lines, 
in addition to subscribing liberally to the fund, have offered to 
send all telegrams between the Rezl.ef Conmittees in Japan and 
England on the subject of the fund free of ccst. | 

ТохввтраЕ.—Мг. Race has induced the District Council to 
appoint a special committee to consider the electric light question. 
In the event of the Council deciding not to take the matter up an 
effort will be made to form a company for tho purpose of establish- 
ing an eleotricity supply station. 

TRAIN Ілонтімо. — Tho Directora of the Highland Railway Com- 
pany are making experiments as to the suitability of the electric 
light for train lighting. The carriages on the through trains 
between Perth and the North are at the outset to be fitted up. 


BOOKS RECEIVED. 


Record of the Transactions of the Institution of Junior Engineers, 
Vol. V., 1894-5, Edited by W. T. Dunn. (Published by the 
Institution.) : 

„Fortschritte der Elektrotechnik.” By Dr. Karl Kohle. (Berlin: 
Julius Springer.) | 


524 


THE ELECTRICIAN, AUGUST 14, 1896. 


PATENT RECORD. 


А record of Applications for Patents and Patent Specifications Published 
4s compiled, for this journal by Mr. J. C. CHapman, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained, 

APPLICATIONS FOR PATENTS. | 

Мотв.— Ine Specifications of Applications for Patents are not open to 
ns inspection until after the acceptance of the complete specification. 

names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 
July 3, 1896. 

14,766. E. WonRRBINGEN, of the Constantia Incandescent Lamp Manu. 
factory. London. Improvements in or relating to sockets or 
holders for incandescent electric lamps, and the attachment of 
lamps thereto. 


July 4, 1896. 

SIEMENS Bros, AND Co. (LiurrED) and Dr. E Овасн. London. 
Improvements in conducting contacts with carbon or other non- 
metallic electrodes.“ 

. A. Apps. London. Improvements in or connected with electric 

induction coils and transformera. 

. S. BERDITSCHEWSKY - APOSTOLOFF. 
bottle-sealing devices. 

. C. THvRoN, London. System of single wire electric transmission 
based on a methcd of emitting inverse currents giving absolute 
control and safety. 

July 6, 1896. 


. W. S. SurrH and W. P. GRANVILLE, 

insulating electric conductors. 
July 7, 1896. 

The external walls telephonic connection. 

‚ T. McKenna. London. Improvements in electrical selectora 
and answer-backs. (J. M. Drysdale, United States.)" 

. The British THomson-Houston Company (Limiten). London. 
Improvements; in dynamo-electric machines and in methods of 
compounding the same. (C. P. Steinmetz, United States.) 

. J. HENCKEN and J. Н. Meyer. London. Improvements in or 
relating to electrically ignited torches, cigar lighters, or the like.* 

. А. M. BiLLINGTON. London. Method of and means for recording 

in connection with electricity supply. 


July 8, 1896. 

15,102. F. Н. Royce and E. А. CLAREMONT. Manchester. Improvements 
n the method of winding armatures for multipolar continuous- 
current dynamo electric machines and electro motors.* 

Е. W. Согвт, London. A process and apparatus for effecting 
electrolysis. (O. Arldt, Germany.)* 

15,162. Sigmens Bros. AND Co. (LIMITED). 

electric meters. (Siemens and Halske, Germany.) 

15,176. J. G. Jonnson. London. Improvements in or connected with 

dynamo-electric machines for use in what is known aa the three- 
wire system. (The Electricitäts Actien-Gesellschaft vormals W. 
Lahineyer and Co., Germany.) 


July 9, 1896. 

Н. Е. KinkPATRICK-PiCARD. London. Improvements in or relating 

to the production of electricity. 
July 10, 1896. 

15,292. A. T. ScHMIDT and Е. T. Ѕснмірт. Birmingham. 
in arc lamps. 

15,505. J. L. KENDAL. Manchester. Improvements in the method of and 
means for protecting electric lamp fittings from damp and cor- 
rosion and for preventing short circuiting. 

М. Byxa and L. D. Cote. London. Improvements in apparatus 
for the ignition of hydrocarbon and other gases by electricity. 

W. BoorH. London. Automatic switch for sending the current 
always in the same direction through the whole or some part of 
the circuit independent of the current in the mains. 

15,832. W. BoorH. London. Converter for changing alternating current 
into continuous to be used in connection with transformers, 

R. E. B. Crompton and E. J. Fox. London. Improvements in 
insulating and supporting electric wires intended to act as elec- 
trical resistances applicable as radiators of heat for cooking, 
warming, and other purposes. 

July 11, 1896. 

S. ScaRaILL and A. Hanson. Bradford. Improvements in the 
means of connecting branch electric-light wire« to the main or 
line wires. 

15,433. Н. WETIMERSCH and А, McK. CanbwELL. London. An improved 
preparation of electrolyte for use in semi-dry primary or secondary 
electric batteries. 

July 13, 1896. 


15,447. G. E. Fnaxcis. Sheffield. А brushholder to be used on dynamos 
and motors, 

15,495. W. Morison. New York. Improvements in battery lamps. 

15,517. R. SaurRRWALD and H. GRÜNE. London. Improvements in elec- 
tric batteries. 


London. Improveme ts in 


London. Improvements in 


. F. Jones. London. 


15,129. 


London. Improvements in 


15,225. 


Improvements 


15,318. 
15,321. 


15,526. 


15,380. 


July 14, 1896. 

A. С. Brookes. London. Improvements in the construction of 
armoured insulated conduits. (R. T. Elwell, United Statea.) 

Р. A. NEwrox. London. Improvements in and relating to 
writing telegraphs (The Gray European Telautograph Com- 
pany, United States.) 

Е. J. Beaumont and Е. Hattows, London. An improved elec 
tricity meter for registering the amount of current consumed on 
direct or alternating polyphase, triphase, or quadruple- phase 
circuits. 

J.J. REIFGRABER. London. Improvements in printing telegraphy 

W. S. SmitH and W. P. GRANVILLE. London. Improvements iu 
electrical relays. 

Н. B. LITTLE. London. Improvements in alternators. 

July 15, 1896. 

J. G. Dixon. London. An improved electrical counter. 

F. Gray. London. Method and apparatus for utilising the 
mechanism of existing windmills for generating and storing 
electricity. 

E. CasPER. London. 
by electro-deposition. 

C. N. RussgLL. London. Improvements connected with joint or 
like boxes and appliances or attachments to be used therewith for 
electric and like wires. 


July 16, 1896. 

15,768. H. H. Lake. London. An improved electro-magnetic brake for 
vehicles. (Union Elektricitits-Gesellschift, Germany. 

C. Tufnyc. London. Improvements in electrically actuated 
vehiele wheels. [Date applied for under Patents, &c., Act, 1883, 
sec. 103, 30th January, 1896, being date of application in France. ] 

А. A. PHILIPPE and G. SHENTON. London. А new or improved 
heat generator and accumulator.* 

A. H. BRINTNELL and G. S. Baker. London. 
or relatiug to electric railways. 

July 17, 1896. 

15,834. A. J. OuTHENIN-CHALANDRE. London. Improvements relating t э 
the electrolysis of soluble salts specially applicable for the 
production of chlorine. 

15,856. J. PALLWEBER and A. KOLBE. 


electric clock. 
July 19, 1896. 
Improvements in or relating to electric 


15,534. 
15,585. 


15,595. 


15,606. 
15,614. 


15,622. 
15,677. 
15,678. 


15,696. Improvements in the manufacture of tubes 


15,704. 


15,711. 


15,719. 
15,782. 


Improve nents in 


Liverpool, A new or improved 


15,966. Н. Leitner. London. 


arc lamps.* 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uniform price of 
8d. each. 


1895. 
10,508. Drrert. Electric signalling. 
11,708. PirrETTE. Electric switch apparatus. 


12,042. JaNpus. Globes for arc lights, &c. 

13,091. De Ferranti. Electric switches. 

. Parsons. Dynamos and electric motors. 

. Huisman and Gover. Incandescent electric lamp holders. 
. FABBRIS. Secondary battery plates. 

. Ropinson. Electro-magnetic separators. 

. Barnett. Arc lamps. 


15,442. FAnADA V. Suspending electruliers, &c. 

15,150. Roos and others, Electric telegraphs. 

15,826. HARDINGHAM (Felten and Guillaume). Insulating electric cables. 

15,705. HanbisGHAM (Felten and Guilleaume). Electric cables. 

15,863. Statrer. Dynamo electric, &c., machines. 

15,880. JuNcNER. Eleetric accumulators. 

16,700. SIEMENS Bros. AND Co., Ілмітер (Siemens and Halske). Elec- 
trical tramways. 

16,701. SIEMENS Bros. AND Co., Limiten (Siemens and Halske). Elec- 


trical tramwayn. 


. PFLEGER. Electrical apparatus for extracting gold and silver from 
cyanide solutions. 


. BonEgr. Electric cables. 
1896. 


Electric railways. 

Printing telegraph instruments, 

. McMurrrig. Tools for stripping insulation from wires. 
. LaNHOFFER. Electromotors and dynamoa, 

. Royce and CLAREMONT. Electromotors and dynamos. 
. ТАКЕ (Johnson and another). Electric railways. 

. DEVONSHIRE (Potter) Electric tramways. 


. Тнк EDISON AND Swan UNITED ELECTRIC Licut Co. (LiMrTED) and 
Proctor. Tumber electric switches. 


. DEVONSHIRE (Thomson). Electric measuring instruments. 
. THOMASON (Coffin). Electric arc lamps. 

. STENDEBACH and LINKER. Electric railways, 

. Wisk (Fernald and Hubbell). Arc lamps. 


. Knorz and others. 
. MERRITT and Joy. 
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COMPANIES' MEETINGS AND REPORTS. 


Chili Telephone Company (Limited). 


An ordinary general meeting of this Company was held at Winchester 
House on Friday last, Mr. George Keith presiding. 

The SECRETARY (Mr. Edmund Petley) having read the notice calling 
the meeting, 

The CHAIRMAN said: Gentlemen, you have all had copies of the 
report and accounts, and I suppose you will take them as read. You will 
be pleased to see that the business of the Company has made considerable 
progress during the past year. I think the statement of accounts, which 
we now submit for your approval, із the most satisfactory the Company 
has yet had. The gross revenue amounts to $619,826, or over 11 per 
cent. more than for the previous year. This gain is due principally 
to the increase of 237 in the number of subscribers, and in a lesser 
degree to an increase in the use made of the trunk line service. The 
total working expenses amount to $384,979, or 62 per cent. of the 
gross revenue, аз compared with 65 per cent. of the previous year. The 
general expenses of the year show a marked reduction, which with the 
increased revenue is most satisfactory, and reflects great credit on 
our general manager for the economies he has effected. "The adoption by 
Chili of à gold standard has practically rendered the exchange constant 
during the year at the mean value of 17}d. to the dollar, which, as com- 
pared with 13°6ld. of the preceding year, has considerably enhanced the 
sterling value of the netincome in Chili. The net profit of the year 
amounts to £8,551, as compared with £6,013 of the previous year, an 
increase of £2,538, which enables the Board to recommend the payment 
of & dividend of 4 per cent. on the shares. "The general bad state of 
.business, which unfortunately still continues, has certainly lessened the 
satisfactory result of the year’s working by increasing the movement 
in and out of subscribers and diminishing the actual increase. The 
telephone is different from other businesses, such as the telegraph. To 
them a change of customer does not matter, but to the telephone 
company it means additional expenditure without any increase of revenue 
whatever. During the year 792 new subscribers were connected up. Of 
these only 257 have added to the revenue, while the remaining 555 had to 
go to replace revenue lost by an equal number giving up their telephones ; 
and, consequently, the expenses incurred in joining them up have added 
considerably to the expenditure, without any corresponding increase of 
revenue. During the year the Company's property has been consider- 
ably improved and extended. Besides the ordinary extensions due to 
the increase of exchange subscribera, a number of rural lines have 
been added to the Santiago centre; and the pole routes and truuk 
lines of Valparaiso have been increased in number and capacity, 
while the Iquique centre has had its city lines increased in capacity, 
and an additional trunk line built in the nitrate district. The 
property throughout is in very good condition, with the excep- 
tion of some of the older lines, which, our manager reports, now 
require revision to put them in a perfect state of repair. The 
people of Valparaiso use the telephone very extensively, and, to meet 
the demand there for quick and increased communication, we have 
on order a multiple switchboard of large capacity, and of the newest 
pattern, and we hope to have it installed and in working order before 
the end of the year. Our object is to give our subscribers a com- 
plete and perfect service at the reasonable rates we are at pre- 
sent charging, and to secure to you a fair return for the capital 
you have invested. The opposition I alluded to last year opened an 
exchange in Valparaiso in October, but their operations have not 
affected us to any appreciable extent. We have lost none of our sub- 
scribers in consequence, and we have good reason to expect that the 
service we give will retain their full support, as any attempt to divide the 
service would be much against their interests, because subscribers of rival 
systems must either subscribe to both services or be unable to communicate 
with one another. With respect to the current year, the settlement come 
to between Chili and the Argentina, regarding the boundary question, has 
certainly done much to restore confidence ; and the difficulties brought 
about by the change in the monetary arrangements of the country are 
likely to become gradually less, so that the course of events may soon be 
in favour of a revival of business, from which this Company would certainly 
derive great benefit. With these remarks I beg to move— 


“ That the report of the Directors and the statement of accounts to March 
81, 1896, now presented to this mecting, be approved and adopted." 


Mr. FRANK W. JONES seconded the motion. 

Mr.J. D. BONNER criticised the way in which the balance-sheet was made 
out, and also asked if there was any prospect of the Company receiving an 
additional payment from the Chilian Government in respect to the claim 
made for damages arising out of the revolution. He would also like to 
know if the Company could not now create a further issue of debentures 
at a lower rate of interest than Six per Cent., for the purpose of redeeming 
the existing debentures. | 

The CHAIRMAN, in reply, said: The accounts clearly.show how much 
has been earned in the manner prescribed by the auditor, who held that 
we ought to lay aside a certain amount against depreciation. The way in 
which we formerly made out the accounts was to put down the net profit 
plus the reserve. The alteration was made by the auditor, who holda 
that the actual net profit for the year is 28,551. The amount put to the 


reserve comes out of the earnings of the year. With reference to the 
question of the compensation received from the Chilian Government, our 
general manager did not succeed in getting the amount that he expected ; 
but he got a certain sum, and for the remainder he obtained the sole right 
of supplying telephonic communication to the Government. That is a 
very great privilege, and forms a nucleus to the Company, because many 
people will not take а telephone unless they can communicate with the 
Government offices. As regards the debentures I do not think we are 
yet in a position suitable for making any attempt to convert them into 
other debentures paying a lower rate of interest. When they become 
due, in the course of three or four years, it will be time to consider what 
should be done. 

The motion was carried unanimously. 

The CHAIRMAN next moved — 


* That а dividend of 4s. per share, as recommended by the Directors, he 
and is hereby declared, and that the same be payable at the Company's 
bankers on and aftcr the Sth inst.” 


The Hon. HERBERT ALLSOPP seconded the motion, which was carried 
unanimously. | | 

The CHAIRMAN having intimated that the Hon. Herbert Allsopp had 
been elected to fill the vacancy on the Board caused hy the resignation of 
his brother, the Hon. Ernest Allsopp, moved the re-election of that gentle- 
man as a Director. 

Mr. FRANK W. JONES seconded the resolution, which was carricd 
пет. соп. 

The auditor (Mr. Thomas А. Welton) having been formally reappointed, 

Mr. BONNER proposed a vote of thanks to the Chairman, who brictly 
responded ; and the proceedings ended. 


Central London Railway Company. 


The ordinary half-yearly general meeting of shareholders of this Com- 
pany was held on Tuesday at the Cannon-street Hotel, Mr. Henry Tennant 


presiding. 
The SECRETARY (Mr. R. O. Graham) having read the notice convening 
the meeting, 


The CHAIRMAN said : Gentlemen, it now falla to my lot to move that 
the report for the half. year ending June 30th last be received and adopted. 
At this stage of the history of the Central London Railway there is not 
much to say; but it is a satisfaction to the Directors to be able to point to 
the fact that a good beginning with this great work has been made. 
Possession has been obtained of sites for the stations at Shepherd's 
Bush, Holland Park, Notting Hill Gate, Westbourne, Marble Arch, Oxford 
Circus, Tottenham Court-road, British Museum and Chancery-lane ; and 
at Shepherd's Bush, Westbourne, British Museum and Chancery-lane the 
work of sinking the shafts has been commenced. I believe I may say the 
same as regards Marble Arch, although the beginning may not have been 
made more than a few days ago. Close by the Bank, where the station 
in the centre of the City will be constructed, a commencement has been 
made with the subways which the Company have undertaken to construct. 
As regards the stations at Queen's-road and at Newgate-strect, the requisite 
property has not yet been acquired, although arrangements with that 
view are in progress. At Newgate-street, which will be the station 
for the district round the Post Office, it has been considered a wise 
arrangement to make larger provision for station purposes than was 
originally contemplated. That station will be a very important one, 
and is likely to contribute a large amount of traffic, and it has 
been thought desirable to make the addition now, because in the 
case of a railway constructed on the principle of the Central London, 
the cost of making additions or alterations after the line has once 
been opened would be very much greater. The station site between the 
Marble Arch and Oxford-circus has not yet been arranged for. The engi- 
neers report that satisfactory progress has been made with the preparations 
of the ironwork for the tunnel throughout the whole length of the line, 
and also with the shields and other appliances needful for the execution 
of the works. The outlay during the half-year has amounted to 
£273,812. 14s. 9d., which, added to the amount previously expended, 
makes the total outlay to June 30th £442,098. 0s. 11d. In the general 
balance-sheet you may observe a sum entered under the head “ Man- 
sion House Works Deposit Account." The City authorities were 
anxious for a practical assurance that the work at the Bank station, 
when it was commenced, should be prosecuted with diligence, and 
completed. Аз security for that the sum named has been invested 
in Consols, which has been so deposited, so as to meet their require- 
ments, thus removing all objections to our taking possession of the site 
in front of the Exchange, which is necessary for the execution of the 
works. You will observe from the report that we are expecting the com- 
pletion of an agreement with the Great, Eastern and the North London 
Companies as to the Liverpool-street Station and the approaches thereto, 
in connection with which we anticipate no difficulty. The outlay already 
incurred, and the anticipated further payments for property and works 
during the next few months, has rendered it necessary that another call 
should be made ; and accordingly notice of a call of £2 per share was given 
in June last, to be payable on September Ist next. Some of the shareholdera 
have desired to pay up their calls in full, and since the issue of the report, 
in which а notice was given respecting the payment in full, we have received 
а number of applications, but not covering any large amount of money. 
On the whole, good progress has been made with all the preliminaries, 
and also with the actual works, so far as circumstances have permitted. 
The tunnel, for six miles out of the total distance of six-and-a-half miles, 
has been let, and the Electric Traction Company have shown every dis- 
position to press on with the work as fast as possible. As regards the 
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proposal for the division of the shares into two classee, namely, Preferred 
half-shares and Deferred half-shares, this is proposed to be done under the 
authority of the Central London Railway Act (1891). In some of the schemes 
for the division of stock which have been put forward, the nominal amount 
of the capital bas been largely increased. In the case of the present 
proposal it is not intended to increase the nominal amount of the Central 
London capital at all. What we propose to do by the resolution 
which will be submitted, and which will be carried out if the share- 
holders approve, is to give to every holder of a £10 share the liberty, if he 
so decides, to have that £10 share divided into two £5 shares, one of which 
will entitle the holder when the line is open to & Preferential dividend 
over the other to the extent of 4 per cent. thereon. The shareholders 
will, of course, exercise their judgment as to whether they will retain their 
interest in the undertaking as holders of undivided or divided shares. 
The option of division cannot come into force until £6 per share bas been 
paid upon each £10 share, He then moved— 


** That the report and accounts be adopted, and that the payment of interest 
at thc rate of 3 per cent. per annum on the paid-up capital of the Cumpany 
be, and the same 18 hercby, approved." 


Lord COLVILLE OF CULROSS, K.T., seconded the motion, which was 

ed to unanimously without dis-ussion. 

The SOLICITOR, at the request of the Chairman, then read the notice 
convening the special meeting, and the resolutions relative to the divis'on 
of the shares. 

The CHAIRMAN formally moved the resolutions as read. 

Lord RATHMORE seconded, and they were unanimously carried. 

A vote of thanks to the Chairman and the Directora brought the pro- 
ceedings to a close. 


Liverpool Overhead Railway Company. 


The ordinary half-yearly meeting of the shareholders of this Company 
was held at Liverpool on Tuesday, Sir William B. Forwood presiding. 

In moving the adoption of the report and accounts, the CHAIRMAN said 
that the trattic was makiog steady progress, that the line was being more 
largely used by the commercial community of the port, and that it was 
extensively patronised by visitors and sightseers. During the past year they 
had earned £31,286, and had expended £19,694, leaving a profit of £11,592, 
out of which they had paid £2,500 as debenture interest. After adding 
the balance of £2,074 brought forward, there was a total sum of £11,166 
available for dividend, and the Directors proposed to pay a dividend of 
5 per cent. on the Preference shares, which would absorb £2,700. and a 
dividend of 23 per cent. on the Ordinary shares, which would take £5,568, 
and to carry forward £2,897. Last year they paid a dividend of 2} per 
cent., and carried forward a balance of £1,302. It might be thought that 
the amount carried forward was too large ; but if they were able (as they 
hoped) to pay a dividend of 3 per cent. next year, they would have to 
make an additional contribution to the Tramway Company, and they 
thought it judicious to make provision for that extra expenditure. Their 
receipts had increased by £5,154, as compared with the corresponding 
period last year, and their expenses had increased by £1,141. £400 
of that sum represented rates, which, he regretted to say, scemed 
to be increasing year by year. The extra revenue of £3,154 had 
thus been earned with an additional expenditure upon the lines of £600. 
The average receipts per passenger during the period under review had 
been 1:36d., against 1:92d. in the corresponding half-year of 1895, whilst 
the revenue per train mile had been 15°1Cd., against 14°38d. They had 
incurred an additional expenditure of £485 upon repairs to structure and 
opening bridges, and of £240 upon stations. They had now got the struc- 
ture in an excellent state of preservation, and they hoped that in a year or 
two they would be in a position to relax their expenditure somewhat upou 
this item, They were employing their electric power for the purposes of 
painting. The outside of the structure was being painted by means of a 
machine which put on the paint with a spray, and the machine was worked 
from their electric conductor on the railway. In this way the cost of 
labour was reduced nearly one half, or from 20s. to 11а, 6d. They were 
also putting £175 more towards their renewal fund, which now amounted 
to £5,700. The cost of their locomotive power per train mile had been 
5°40d., against J'49d. last year. He regretted to say that the progress of 
the works at the south end bad been somewhat delayed. They crossed the 
Cheshire Lines in tunnel, and the necessary works to make it an eflicient 
crossing had been more difficult than was anticipated. It had also been 
found necessary to construct their bridge with one span instead of two, 
and this caused further delay ; but he was happy to say that these diffi- 
culties were being rapidly overcome, and there was no doubt that the 
additional works would be open for traffic on November 1st. 

The report and accounts were after some discussion adopted, and a vote 
of thanks to the Chairman brought the proceedings to a close. 


Bristol Tramways and Carriage Company 
(Limited). 


The half-yearly meeting of this Company was held on the 7th inst. at 
Dristol, Mr. Wm. Butler presiding. 

In moving the adoption of the report and accounts, the CHAIRMAN 
congratulated the shareholders on the progress made during the half-year 
and on the general position of the Company. The tramway receipts showed 
an increase of £11,651, but as compared with the corresponding period of 
last vear there was an increase of £4,500 in the items for renewals and 
repairs. With regard to the lines which they had recently been con- 
structing, (Шево were inspected and passed by the Board of Trade Inspector 


last week. As to the question of the adoption of electric traction on the 
Eastville line, all the necessary arrangements fur the additions to the plant 
and machinery at the St. George's power station, and also the erection of 
the overhead work, were made during the half-year. Provision had also 
beeu made for the extension of the line to the Fishponds district, which 
would be carried out immediately the necessary powers were obtained. 
The St. George and Kingswood electric line had received the universal 
approval of the public, and everything went to show that they were well 
p:eased with their work in that locality. The Company was constantly 
getting inquiries from other districts in Bristol as to when the citizens 
might look forward to an extension of electric traction in their respective 
localities. Several deputations had waited upou them during the past 
half-year, and the Directors had toll them that they were prepared to 
extend electric traction throughout the entire system, so satisfied were 
they that it met in every way the public requirements. They were pre- 
paring & scheme not only for the extension of electric traction over the 
other portions of their system, but also for the extension of the tramway 
lines in various other districts. They kuew that they could serve the 
public by giving them a number of advantages which could not be obtained 
whilst animal power was used. They could extend the penny fare system, 
and give the public a quicker service ; in fact, they could convey passengers 
on their various journeys in about half the time now occupied, especially 
on those portions where the gradients were severe, Не believed that the 
Corporation conceded that they were right in all the advantages c'aimed 
for electric traction. The Directo:s would enter upon the negotiations 
with the Corporation with every desire to give to the public the maximum 
of advantages. They were perfectly aware that the working of the lines 
by electricity could be accomplished at a smaller expenditure than was the 
case with horse traction ; but to introduce the system they would have to 
largely increase their capital expenditure, and, having regard to the date at 
which the Corporation might compulsorily acquire the whole of the tram- 
ways by purchase, it was absolutely necessary that the Company should be 
placed in a position to make additional profits in order that the portion of 
the capital outlay so to be made, but which, under the Tramways Act, the 
Corporation would not have to recoup the Company, should be written off. 
Unless they could see their way to earning a considerably increased profit 
to enable them to write off this large amount, they would be acting in au 
unbusinesslike manner in incurring such an outlay. The report and accounts 
were then adopted. 

Afterwards a special meeting was held to consider the question of the 
creation of additional capital. The CHAIRMAN formally moved: “ That 
the capital of the Company be increased to £520,000 by the creation of 
25,000 new shares of £10 each." Не said the Company's share capital 
and debenture powers were exhausted. They had creditors for over 
£20,000, and they still had to complete the works which he had already 
referred to. It was therefore absolutely necessary that the capital should 
be increased. The Directora had not yet determined on the exact mode or 
time of issuing. The motion was seconded and carried unanimously. 


Imperial Tramways Company (Limited). 


The ordinary general meeting of the shareholders of this Company was 
held on Saturday at Bristol, Mr. George White (the Chairman of the Com- 
pauy)presiding. In dealing with the condition of the Reading tramwaya, 
the Chairman said they would shortly be compelled to expend additional 
capital on that undertaking, in order to put themselves in a position to 
meet opposition and to extend the system. He hoped that аз а result of 
negotiations with the Corporation they would ba able to report at their 
next meeting that arrangements had been made for carrying out the plans 
in regard to these extensions. They would remember that in the former 
history of the Company the Dublin Southern Tramways were always 
looked upon as the least important, as they certainly were the least profit- 
able; but, as a matter of fact, this line proved to be a very valuable asset. 
The Company acquired, at a very small outlay, the Blackrock and Kings- 
town Tramway, which intervened between their two lines at Dublin, and, 
having secured a through run of eight miles, obtained powers to introduce 
electric traction throughout the whole system. Аз soon as the electric 
tramway had been opened and worked for a few weeks, they were able to 
demonstrate to the whole world that their opinion of the value of the 
property had been a correct one; and the contractors (the British 
Thomson-Houston Company), who held the Preference and Debenture 
capital, ultimately agreed to take over the whole of the Ordinary share 
capital from them for £130,000, subject to the payment of certain 
liabilities of the Dublin Southern Company. The British Thomson- 
Houston Company had since. been able to effect a sale of practically the 
whole concern to the Dublin United Tramways Company at a sum sufficient 
to cover their outlay and the purchase price paid to the Imperial Company. 
They had received a cash deposit of £50,000 on account of the purchase 
price, and the balance of the purchase money was payable at the end of the 
present half-year. Between now and February next, when they would have 
received the balance, they hoped to be in a better position to suggest some 
mode of dealing with the money to be received, especially as the position 
would be somewhat affected by whether or not they disposed of one of 
their undertakings, about which they were in negotiation, and also as 
to the capital outlay necessary for carrying out the electrical 
extensions at Reading. Апу shareholder anxious to anticipate that end 
could now readily dispose of his shares at par, viz., £6, at which amount 
they were quoted on the Bristol Stock Exchange. The gross revenue, 
omitting all credit on the Dublin account, amounted to a sufficient sum to 
pay Debenture interest, the Preference dividend at the rate of 6 per cent. 
per annum, and a dividend on the Ordinary shares at the rate of 24 per 
cent. per annum, and to carry forward a small amount to the credit of the 
new account, The report and accounts were then adopted, 
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Cuba Submarine Telegraph Company (Limited). 


The report of the Directors of this Company for the half-year ended 
June 30th, to be presented at the fifteenth ordinary general meeting of 
shareholders, to be held at noon on Wednesday next, the 19th inst., at the 
offices, 58, Old Broad-street, E.C., is as follows :— 


The gross receipts amount to £36,186. 198. 2d., and the groas expen- 
diture to £9,425. 1s. 3d., leaving a sum of £26,761. 17s. 11d., which, added 
to the balance brought from the last account (£3,719. 2a. 5d.) leaves 
£30,481. Os. 4d. at the credit of revenue account. The increased 
traffic, and the cost of working the five new stations of the Cienfuegos- 
Manzanillo cables, which were opened on January Ist, account for the 
increase in the stations expenses. 'l'he sum of £17,910. 9s. 4d. has been 
added to the reserve fund, which now stands at £98,000, after deducting 
the cost of the cables between Cienfuegos and Manzanillo. The dividend on 
the Preference shares absorbs £3,000, leaving a balance of £9,570 11s , out of 
which the Directors recommend the payment of a dividend on the Ordinary 
shares at the rate of 8 per cent. per annum, free of income tax, the balance, 
£3,170. 11s., being carried forward. | 

The cables have continued in good order since the date of the last report. 

The Company's suit against the Spanish Government at Madrid has 
recently come before the Contencioso Court, which has declined to cancel 
the royal order complained of, on the ground that no injury has been 
done to the Company by the order. In the event, however, of injury 
arising in consequence of the order, the Company is free to take such 
action as may be necessary to protect its interests. 

The retiring Director, Mr. Charles Woodbyne Parish, offers himself for 
re-election, as does the auditor, Mr. John Gane. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— Ain 


ANGLO-PRENCH MOTOR CARRIAGE COMPANY (LIMITED).-—This Com- 
pany was registered on July 29th, with a capital of £300,000, in £1 sharea, 
to carry on business as manufacturers of and dealers in electrical, oil and 
gas engines, motors and dynamos, motor cars, cycles, &c., launch and boat 
builders, mechanical and electrical engineers, millwrights, wire drawers, &c. 

DAVIES MOTOR COMPANY (LIMITED).—This Company was registered 
on August 7th, with a capital of £160,000, in £1 shares, to enter into au 
agreement with the Alternate-Current Electro-Motor Syndicate (Limited) 
for the purchase of certain patents and other rights and properties belonging 
to the said Syndicate, to carry on the business of commercially developing 
and obtaining contracts for the supply and sale of alternate-current 
motors, to be manufactured according to the said patents or any improve- 
ments thereof, and to carry on tke business of electrical engineers, light 
and power contractors, electricians, electrical manufacturers and makers 
of dynamos, motors, apparatus and fittings. The subscribers, with one 
share each, are: G. W. de Tunzelmann, electrical engineer ; C. E. Cree, 
barrister ; A. W. Cree, solicitor ; W. Langdon Davies, electrical engineer ; 
Alfred Davies, electrical engineer; Н. E. Cree, solicitor ; J. W. Phillips, 
clerk. The first directors are: G. W. de Tunzelmann, Charles E. Cree, 
Arthur W. Cree, W. Langdon Davies and Alfred Soames. 


DE LAVAL ELECTRIC FURNACE.—A Company, with a capital of 
15,000,000 kroner (£827,815), has been formed at Stockholm for the 
purpose of acquiring and developing Dr. de Laval's patents relating to 
electric furnaces. The Company intends to use the water-power of the 
well-known falls near Trollhittan. Dr. de Laval, who already possesses 
some of these falla, recently acquired the largest of them, the Vestra 
Gullófall, for £58,742, and this will most likely be taken over by the new 
Company. 

ELECTRICAL DEVELOPMENT AND FINANCE CORPORATION (LIMITED). 
This Company was registered on July 518, with a capital of £500,000, in 
£1 shares, to promote and facilitate the development of undertakings for 
electric lighting, traction, and power supply, electrica] communication and 
other industrial purposes connected with electricity in any part of the 
world, and to acquire and hold shares, debenture stock and securities of 
undertakings for electric lighting, traction, power supply and communica- 
tion. The subscribers are: the Duke of Newcastle, W. Crookes, F. R. S., 
and W. Claude Johnson, engineer (with 250 shares); and G. Newington 
C. T. Price, J. Steuart, and N. G. Newington (with one share each). 

“ MOTORS" (LIMITED).—This Company was registered on July 28th, 
with & capital of £5,000, in £1 shares, to enter into an agreement with Mr. 
Simeon L. Phillipe, and to carry on the business of electricians, mechanical 
and electrical engineers, suppliera of electricity, and manufacturers of and 
dealers in all kinds of electrical apparatus. The first subscribers аге: 
Bennett Pell, electrician (200 shares); Arthur Bergheil, electrical engi- 
neer (100 shares); H. Wilson Young, electrician (100 shares) ; and 
E. Somerset Eccles, electrician, F. Bennett Pell, electrical engineer, 
E. Forrest, electrician, and Stanley Smith, with one share each. 


EVERSHED AND VIGNOLES (LIMITED).—The annual return of this 
Company, to April 11th, has just been filed. 753 shares have been sub- 
scribed tor out of a capital of £10,000, in £10 shares, and the fu)] amount 
has been called and paid. 

F.H. ROYCE AND COMPANY (LIMITED). —The annual return of this 
Company, to June 4th, has been filed. The nominal capital is £30,500, 
in 30,000 Ordinary and 500 Deferred shares of £1 each. 17,954 of the 
former and all the latter have been taken up, and 12,514 Ordinary have 
been is:ued as fully paid. The full amount has been called and paid on 
5,440 Ordinary and the 500 Deferred. 

TELEGRAPH MANUFACTURING COMPANY (LIMITED).—The annual 
return of this Company, to July 24th, has been filed. 3,661 shares have 


been taken up out of a capital of £50,000, in £10 shares, and 646 have 
been issued as fully paid. The full amount has been called and paid on the 
remaining 5,015 shares. 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
5144. per oz. (Aug. 13th). Consols (23 per cent.) 1129—1121 for money, 
112;2—1121; for account; 24 per cent. 108—108} (Aug. 13th). Stock 
Exchange Settling Days: Consols, Sept. Ist; Stocks and Shares Con- 
tinuation Day, Aug. 26th; Ticket Day, Aug. 27th; Pay Day. Aug. 28th ; 
Mining Share Carry-over Day, Aug. 25th. 

ALUMINIUM COMPANY (LIMITED).— The ordinary general meeting of 
this Company was held at the Cannon-street Hotel, E.C., on Friday. ‘The 
Chairman (Sir Henry E. Roscoe, F.R.S.) moved the adoption of the report 
and accounts, and said that the result of the year's trading was satisfactory. 
The effect of the sales of patents during the year had been that the Company 
had received a net cash profit of £55,525, in addition to being in possession 
of shares of the nominal value of £119,000, and the actual market value of 
which, he thought, was not less than that sum. The trading profit at 
O:dbury amounted to £16,281, which, added to the profit from the sale of 
patents, and after the deduction of expenses, gave a gross profit of £50,681. 
After deductiug debenture interest and other fixed charges, there remained 
a sum of £38,003,, which, with £2,076 brought forward, left a net profit 
of £40,079. The Directora recommended the payment of a dividend at the 
rate of 15 per cent., that £20,000 be written off the works and patents 
accounts, and that £11,079 be carried forward. The earnings of the Com- 
pany would not in future be dependent on the profits on the Oldbury 
Works, as their revenue would be enhanced by dividends from the shares in 
the Castner-Kellner Alkali Company, the Mathieson Alkali Company, and 
also the Niagara Electro-Chemical Company. They would also receive, as 
from January 1, 1897, а fixed minimum royalty of £4,000 per annum from 
the Mathieson Alkali Company. This sum would suffice to pay a dividend 
of between 6 and 7 per cent. on their capital, and as the maximum payment. 
was fixed by the qutput, the actual payment might ultimately represent a 
very important revenue. It had lately been ascertained that the Company’s 
sodium patents were being infringed in Germany, and the Directors had 
instituted proceedings to stop such infringements. Should the Company 
prove successful in these proceedings, it is anticipated that the profits of 
the Oldbury business would be much increased, as this year they had to 
contend with improper competition. The negotiations respecting the 
British and Continental patents corresponding to those sold to the Niagara 
Electro-Chemical Company were soon likely to be brought to a satisfactory 
issue. The report and accounts were then approved, and a dividend at the 
rate of 15 per cent. declared. 


CITY AND SOUTH LONDON RAILWAY COMPANY.—The traffic 
returns of this Company for the week ended August 9th were £895, 
against £860 in the corresponding period of last year, an increase of £55. 
The total receipts for the half-year amount to £5,419, against £5,084 in 
the corresponding period of 1895, an increase of £335. 

CITY OP LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The- 

ss revenue return of this Company for the quarter ended June 30th, 
1896, ів as follows :—Sale of current for public lighting, £3,189, against 
£3,202 in the corresponding quarter last year; private lighting, &c., 
£16,561, compared with £12,285; and estimated revenue from other 
sources, £650 against £200. ‘Total, £20,403 compared with £15,685, an 
increase of £4,718. There was an equivalent of 215,559 8 c.p. lamps 
connected on June 24th last, there having been an increase during the 
quarter of 10,656 against an increase during the corresponding quarter. 
last year, of 8,291. 

ELECTRIC CONSTRUCTION COMPANY (LIMITED).—The transfer books 
for the Ordinary and Preference shares of this Company will be closed till 
the 27th inst., inclusive. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 9th inst. amounted to £1,700. The 
amount for the corresponding week last year was £1,578, an increase 
of £122, 


MANCHESTER EDISON-SWAN COMPANY (LIMITED).—The annual meet? 
ing of this Company was held on Friday at Manchester. The Directors 
report stated that the net profit, including last year’s balance, amounted 
to £2,041. 18s. 1d. Out of this it was proposed to pay a dividend at the 
rate of 5 per cent. per annum, which would absorb £1,500, and to carry 
forward the balance, amounting to £541. 188. ld. Mr. V. K. Armitage 
(Chairman of the Company), in moving the adoption of the report, referred 
to the keen and even unscrupulous competition to which the Company was 
subjected by its rivals in its efforts to obtain business. The Managing 
Director (Mr. W. P. James Fawcus) seconded the motion, and explained 
that the installation at Altrincham, on which there was last year a loss of 
£400, had now begun to pay its way. There was a fair demand for 
electric current, and the number of customers was steadily increasing. The 
Altrincham Electric Supply (Limited) had also got a Provisional Order for 
supplying the electric light to Ashton-on-Mersey, and it was probable that 
they would start layiog the electric light mains in a month or two. At a 
comparatively small outlay they would be enabled to tap another populous 
district, and to increase the profits of the Company. The report was then 
unanimously adopted, and the dividend recommended by the Directors was 
declared payable. ; 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended August 7th, after deducting 
17 per cent. of the gross receipts payable to thè London Platino-Brazilian 
Telegraph Company (Limited), were £2,711. 
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COMPANIES? SHARE LIST. 
PREVIOUS Price RATE PER BUSINESS DONE 
Pissar AMOUNT) Last WEEK'S Price | Wednesday, | CENT. DURING WEEK 
DIVIDEND DUF. 
1 AUGUST 6. August 12. | YIELDED. ENDING AUGUST 8. 
TELECRAPHS. | 4 s d Highest | Lowest 
#1,012,880| Stock | 12/0 | Anglo-American ...... е „ E. С 52 51. | 412 7 Jan., Apr., July, Oct.“ 53 524 
£2,998, 560 33 "n DA тете! Va actio dee A PROS SA FL AR Rd 933 9 VE 9 5 1 6 1 " p. k^ 
£2,993 А „ e ae T. 
£173,400 E 4 2 ee olor. 4% Deb. (Reg. & Bearer) .. .. — us Д м 817 4 | January and July z — 
£250, „ә mazon Telegra c aa = T $5 
180,000 £10 59 Brazilian . gi ру фә as» азе EVE — 15à 1654 lo] 15 4 811 | Mar., June, Oct., Dec. 168 15{ 
£75,000 | £100 57 Do. 5 рег Cent. Bonds (2nd Series, 1906) ....| 112 116 112 116 4 0 7 | June and December .. —— 
10,000, 00 7100 7% | Commercial Cable Capital Stock ......—......... 160 170 160 170 4 2 9 |Jan., Apr., July, Oct. .- —— 
16, 000 10 8 Cuba Submarine D 123 13] 124 183 5 18 6 | February and A 13 «2 
6,000 10 10 o Do. Preference 10 per Cent. женена няна на = 20 21 20 21 4 5 8 ” obe - — 
12,981 5 2/0 | Direct Spanish (fully paid) ..... "po 8) 4 34 4 5 0 0 | April and October .. 43 — 
6,000 5 10 Preference 10 per Cent. 10 10 10 103 111 6 n T 90 ч 
£80,000 Stock | 44 Do. 44% Debentures of £50 each ............ 1077 110 107% 110 42 0 u 4 әр 
ое T. : : 2 United States Cable, 1877 ....... m M 10) a 0 - x. d Jan., Apr., July, Oct. i in 
70,000 | 10 е; rr d E] du БУО" cr 1 
, ER MEE MIHI pore) | T 
. er Cen ares, 1990... nea eo ebrua u T - 
250, 10 2 Eastern Extension .. ER x ve а shios ө заа ks Ve 18 184 18 184 315 8 | Jan., ri July, Oct. 188 18ү, 
£320,000 | Stock 4 Do. 4per Cent. Debenture Stock .......... 130 183 130 133 3 0 2 | February & August ee `. 
£54,100 100 5 . Dea 6 7 с. (Austin. Gov. Sub.) Debs. 1900. 100 104 100 104 416 7 January and July .. es ae 
£80,600 100 5% Eastern and 8. African 5 p. Cent. Mor. Deb., 1900. 100 104 100 104 416 7 M 10 T ee 
£800,000 100 {3 „ Do. 47 Mortgage Debentures, 1909 (regd.) ..| 105 108 105 108 314 1 | February & August 106 ee 
£200,000 £25 4 Do. 4% Mauritius Sub. Debs. ON. ee ce 1117 1147 1117 1137 311 5 | May and November ee vis 
190537 19 ч ое Telegraph and rus. Awad S BR эй Seg OEE A GA 5 ug 185 ni - 19 T Jan., Apr.; July, Oct. i) 118 
т е * „„ „ „ „% „„ ee „˖k 
150, 10 М арои ет oo) Е г: ni 23} 94 | 4 1 8 |Jan., April, and Julß 24 235 
£180,000 100 6 ү - б рег Cent. Debentures, 1883 1ssue......| 105 108 105 108 414 4 | March & September Lm - 
ere 15 37, PS oma coi Ыр 4a «5 uA 5A NR NS 53 55 53 56 4 9 8 | May and November 51 es 
ee ndon Flatino-Brazilian ............... "Tm . Ф oe ee LII 
£100,000 100 er. [| 6 per Cent. Debentures ................| 111 114 111 114 5 7 7 | Marché September - = 
ие * 40 0088 European Tel.4% Guar. Debs. Red" 1942.. "d 111 ма I } 9 ~ 31 .. e 
PPC e os 8 pril and October. — ъа 
15 050 £100 EK r^ E emm сори oe per Cent. ............ * e мд Mn - - А - 7 235 - om 
„„ \ anuary and July z * 
£288,800 % "Ween ü рот Ош. Debentures (red.)........ ~| 104 107 104 un 415 3 March & Se бее. — on 
I ⅛· A t«q2500»50 v9 P3 gas 1 - anuary and July .. .. es 
160,000 ET of West 1 £ per гє Debentures, 1902 .......... 99 и, sf 10, 715 0 June and December 14 ~ 
est india and Panama 1 1 - - +- 
84,568 10 6 - Oper Cent 1st Preference .............. il 12 114 12 | 5 0 0 | May and November 1 14 
4, 10 6 , Do 6per Cent. 2nd Preference ......... 85 93 103 9 10} 5 14 8 s M 105 * 
£80,000 100 "4 Do. Брег Cent. Debentures, 1917 (red.) 108 111 108 111 4 10 June and December e: 
64,248 15 5 Western and Brazilian...................... 8] 9 8} 9} 417 4 | May and November 94 St? 
mn it 12 00 а por Sena; Cumulative Preferred ...... 7 7 A 7 5 0 0 - - — 
. efe ТОШАРУ cessas veneacus 21 21 2 2 T = — es 
£165,200 100 6 : - per Cent. Debs., Series “ A” 1910 103 107 103 107 5 12 2 | February & August | 106} T 
‚4 100 6% Do. 6% Mort. Debs., Series B 1910. 103 107 103 107 5 12 2 ” " - - 
$1,177,000 | $1,000 7 Western Union 7% 1st Mort. (Building) Bonds.... 110 115 110 115 6 3 7 | May and November oe vie 
164,3 £100 6 Do. 6 per Cent. Sterling Bonds (red.) 104 107 104 167 5 14 10 | March & September - — 
TELEPHONES, 
22 $i 6 2/6 | Chili Telephone (fully paid TET 34 4 83 4 8 " — = 
, 10 144. | Consolidated Telephone Const. & Manufacturing. д № $ May and November — = 
18 185 i 1 0 Oriental Telephone and Electric (fully paid) .... I T Д E 5 и 3 Yearly — anus 7 5 
L] —— 0 V ꝶß̃ ↄI VV Ill „„ „„ 4*5 
15, 000 10 6 Do. ò per Cent. Cumulative 1st Pref. ...... 7 19 17 19 $ 8 3 i н 173 P 
15,000 10 6% Do. 6% Cumulative 2nd Pref. (fully paid).... 17 18 17 18 | 88: 1] * 173 1745 
ч 8 ái е 2/6 „ Do. 5% Non-Cumulative 3rd Prei. 61 74 61 7k | 310 2 - z — 
at E 75 v P ni. ry Stock, 347 (red.) ....—...... 107 vi g^ ид $ б : TOM and July . ~ 
$oam | жазм | -— UMNO БООР Лабе... CO renee „ „„„ W es * os ä ap se ГҮ 
146,738 Stock 5% Do. Брег Cent. DebentureStock(red.)......| 101 108 101 106 4 14 9 | January and July .. .. oa 
ELECTRICITY SUPPLY COMPANIES. 
40,000 £10 10/0 суо London Electric Lighting (fully paid) .... 15 16 15) 16} 8 0 7 | February & AU MS 1513 153 
40,000 . 10 6/0 . 6% Cumulative Pref. (fully paid) ........ 163 174 17 18 8 6 8 | January and July .. 174 17 
2100, 000 Stock 5% |+ Do. 57 Debenture Stock (red.) неньне» 208 > -187 1893 187 213 3 | June and December - чё 
19,900 £5 £x Electricity Supply Co. for Spain.................. à ы - .. — 
£30,000 £5 8/0 | Charing Cross & Strand Electricity Supply Corp. .. 81 8} 8} 9} 3 — 8i 85, 
£57,400 £100 5% Do. брег Cent. Debentures,1900 ............ T * - - — 
22,475 £8 28 County of London & Brush Prov. Ord. (fully paid) 8 9 8 9 ts * 8} on 
£10,000 £10 5/44 Do. iChat (СУ pad) ass coto уке 133 14 133 14 4 59 - 14 ee 
8,322 £5 aa House-to-House Electric Bd leben Od md és. же. өтә aw Mn өө i oe .- - 
15,000 £5 з Kensington & Knightsbridge El. Light (fully paid). = T - - as 
10,000 £5 6% Do. Ist Pref. Cumulative (fully paid) va Re January and July .. - "M 
111,000 b T London Electric Supply.................. „=... 1 1} 1 1} ба - — T 
49,900 £10 5/0 Metropolitan Electric Supply (fully paid) .......- 134 133 13} 13} 918 2 = 133 134 
£150,000 | Stock 44% |" Do. ils DO. ^ 2 Quia. en ERAS) СР —— 119 123 119 123 313 4 | June and December - - 
6,462 | 210 40 | Notting Hill Electrill . .. . II 1H ít 2132 = = 12 113 
А - is Band een 5..5... ee en e — 1, ly,prem 18 1} prem. T - . ~ 
19,950 £5 26 | Bb. James and Pal Mall лао 123 134 121 13} 9 17 5 ж 13 1243 
,000 £5 7% Do. 7 per Cent. Preference.................. 10 11 10 1! 8 6 8 — 10} e 
69,900 5 4/6 | Westminster Electric Supply (fully paid) ........ 11 12 11 11} 3 010 ow 11% 11} 
| | 
ELECTRIC MANUFACTURING, &o., COMPANIES, | 
82 - 1/6 ud ымына! жашо ЮАО a 1 1} 1 1 x n : = " 
6 о. рег Cent. Pref. Non-Cumulative ...... 1 1 1 1} | is — Ye 
£125,000 Stock 417 Do. 44 рег Cent. Debentures............... nt pi ud 115 8 19 0 | March & September 113 - 
28,180 b 8/0 Crompton and 50 per Cent. Cumulative Pref... 2 21 2 2) oe January and July -. T vee 
89,261 5 1/6 Edison and Swan United (“ А” Swan) (£3 paid) .. 1} 24 1 21 6 13 4 | February & August .. .. 
£100,000 Stock 44% Do. 44% Mortgage Debenture Stock ...... 03 106 103 106 4 5 1 | January and July .. 5 - 
£20,000 £6 re Electric and General Invest. Ordinary (£1 paid) .. aa - - — = 
110,000 2 T Bleotrio Construction ossessi occeadericiae causes cc 14 1} 1$ 1 і ve ~ 11 14 
12,846 2 2/91 Do. 7per Cent. Cumulative Pref. ........ 2à 8 23 33 | 4 6 2 [September : .. 
со 2 10,0 еа Денег ар жеен ү . 3 d $ i - — z E 
5 E Fowler-Waring Cables (fully paid) .......... а. - "m 82 4 = .. 
50,000 10 5/0 India Rubber, Gutta Percha, &c., Works 22 23 22 23 4 611 | February & August 228 224 
£200,000 100 -- |* Do. 4 per Cent. Debent ure 106 109 100 10 313 6 | March & September i ee 
20,0 £5 ^ Manchester Edison-Swan “ A" (£1 10s. paid) .... 4 i E 1 * is У - 
«000 at | oe RE ME MEE NE |41 9 мшш лир] ал 
4 М о. ы 5 | 6 .. — 
£100,000 10 80 |W. t Aag 5 5 97 N Ordinary. d : 83 17) Hi - 19 : March & September io aa 
, 5/0 о. per Cent. Preference ................ 17 8 15 9 " T .. —— 
£50,000 | Stock 434 Do. 44% Mortgage Debentare Stock........ 109 ua 109 114 4 0 4 | February & August ё - 
RAILWAYS AND TRAMWAYS, | 
£680,000 | Stock 14% | City and South London Railway Con. Ordy. ...... 45 47 46 43 | 212 0 | January and July .. 46} 46 
415 10 5% Do. 57 Perpetual Preference ~~ =e =e =e s... 144 15 144 16 3 6 8 ” ” — PS 
, Stock 4% Do. 4% Perpetual Debenture =. 136 188 186 138 2 18 0 | May and November 8 - 
ае me 8 имир len nee % de ea um ot jii vn 133 134 n n - ў е - — — 
, о. ТООС сыты em mem m intu ed 7 - — — 
195,000 | Stock 4 Bo. от з. me msds les шылыш. iint 114 1124 114 | 8 910 January and July - - 


* In calculating the yield on this security, allowance has been made for accrued interest but not for redemption. 
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> THE UNIVERSAL ENGINE 
E (RAWORTH'S PATENT). pc | 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 

Small Space, 
Small Cost, 
High Efficloncy, 
Perfect 
Govorning. 


: 000000000000000 


For Prices and Particulars apply іо 


BRUSH ELECTRICAL, 
ENGINEERING CI. 


B ч E s 3 п” 
Va ,* ^ - ‘ E * Р <. ‚ i Ру 
1 " — M ч Е * " " 52 "i X b 
LIMITED TOM DI CM 
7 ча . T е. — " чч "aw a : 
=. › "x Ж > э m — . - — - P. 3 е g 
s > . < V. 2 - ч в > - 
y 5 ‘ Е 
чш 1 vas „ х 


49, Queen Victoria Street, 
LONDON, E.C. 


UNDERGROUND MAINS. 


CALLENDER’S CABLE & CONSTRUCTION CO., LTD. 


MANUFACTURERS OF 


ELECTRIC LIGHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors. Ironfounders and Coppersmiths. Makers of Lead Tube and Pipes. Bitumen Refiners 


Bead Office: do, CANNON STREET, LONDON, E.C. 
Telephone No. 15188. Telegraph Address : "CALLENDER LONDON.” 
Faotory—-ERITH MARSHES, HENT. 
LIVERPOOL-—O!dham Place, Renshaw Street. BIBMINGHAM—S5S8, Water Street. 
NOTTINGHAM—Hing John's Chambers, Bridlesmith Gate. GLASGOW—Great Western Read, Kelvinside. 


t A Contractors for underground Mains at ABERDEEN, e ГЕМОАВТЕВ, HUDDERSFIELD, SHEFFIELD, HULL, OXFORD, HANLEY, 
, ; &c., &c. 


Р The CALLENDER COMPANY is ргерегәй to undertake the laying of Underground Mains, Including all excavation and reinstatement of paving, building boxes 
: feeder points, or transformer chambers, erectin lamp poata, Ulars and all other accessories required for the complete equipment of the distribution network of a Central 
: Btation, for either HIGH or LOW TENBION with CONTINUOUS or ALTERNATING CURRENTS — 

1. With Vulcanised Bitumen Cables laid solid in Bitumen. 

3. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes. 

8. With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in the eartb. 


. LECLANCHE BATTERIES. 


LEOLANOHE-BARBIER PATENT GYLINBRICAL AGGLOMERATE BATTERIES. 
ALSO 
ACCLOMERATE BLOCK AND POROUS POT BATTERIES. LECLANCHE ACCLOMERATE BLOCKS OF ALL SIZES. 


[4 
THE LECLANCHE-BARBIER OYLINDRICAL AGGLOMERATE WET OELL 1s the newest and most 
efficient form of Leclanché Battery. Itis an open cell, all parts being instantly accessible, but so arranged 
as to render it practically a sealed one, with no evaporat'on or creeping salts. 
о 1.—E.M.F. 1:5 volts, I. R. 0:4 ohms. No. 2.—. M. F. 1:6 volts, I. R. 0:8 ohm. 


THE LECLANCHE-BARBIER CYLINDRICAL AGGLOMERATE DRY CELL possesses all the advan’ 
tages of the wet one, with the special feature that not being sealed up (like all other dry batteries) any de- 
creasei n its E. M. F. can be at once restored by letting it absorb а little ammoniacal solution. The user can 
thus constantly maintain its efficiency at a trifling cost. 

о 1.—E.M.E. 1:6 volte, І.Б. 0:5 ohms. No. 2 —E.M.F. 1:5 volts, І.В. 0:6 ohms 


BOLE AGENT FOR GREAT BRITAIN AND THE COLONIES — 


L| R. AYLMER, “сона Street. 


———M——MM 


——————— 


ID ILLUSTRATED DESCRIPTIVE PRICE LISTS ON APPLICATION. — 
LECLANCHE-BARBIER WET CELL egrams: . Lroranonn Lon bon.“ GOLD Мират, PARIS, 1889. LECLANCHE-BARBIER DRY CELL. 


"d 


XXXIV. THE ELECTRICIAN, AUGUS. 14, 1896. 


THE EASTERN TELEGRAPH COMPANY'S SYSTEM nO ITS GENERAL 
оро 


3 0 a 
N 


Wi 


CABLE COMMUNICATIONS 


W. OR RLD. 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to pg Hl отча, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate) 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. — GEN ( — 

Telegrams should be sent from the Company's Stations— 
LONDON —II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, OR, Smyrna, Ohio, Syra, Oandia Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, ae us беш v e Santa Maura, Tinos, Andros, Zea, and 
ali the Greek Islands 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


ding Tel from Postal Stati * JJ th rds being si alled gratuitously 17 
pen should bo taken to mark Шеш LA. HAST HI RIN, ee the Postal Authoriies ' + 
Books of Forms and Tariffs forwarded post free on application at the Сошрапу'в Chief Offices as above, or at 


37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order. GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPHCLAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, ОООНІМ CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 

OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 

VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 


WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 


over every Message. 


essages are accepted ab the Company's Offices— 

LONDON: 18, 014 Broad Street, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. 0. 

LIVERPOOL: Walmer Building, 6, Water Street. 

MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the hae es made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED ~ VLA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Liste of Stations, &c., are forwarded post free ов 
application to the Company's Head Offices, 18, Old Broad Street, London, Е.С 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.С. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


READY M se ech ерта il ш. de), LAMP-POSTS оса а Electric) 
IXED. USRABLE A ERS, YAOH insid taido), = as an eotrio 
and for ALL PURPOSES where а 3 d wasbabl e qnc үн ыы Mere oor ont food years of rough w 


THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Roofing, * Tanks, &c 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OV TEMPERATURE, ёс, 
BROW NING'S PRESERVATIVE ANTI- FOULING COMPOSITIONS. 
s a Perfect биге 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "2 £z. fe 


Makes Bricks, Porous Stone, Cement, &c., weatherproof. It was applied to OLEOPATRA'8 s IN MAY, 1879, and after eleven years 
Times, May 28th, 1890. 


"A8VN 3Qvui 


exposure to the trying climate of London, Mr. Dixon, C.E. (who brought the Obelisk to London), desc 


THE PAINTS and the SOLUTION SECURED the HICHEST AWARDS at t each of the EXHIBITIONS — 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: WEATHERF ROOF LONDON." 


HALLOWEEN. Duncan Wallet and Co, 


Shi f Wi Spirits, Teas, Coffees ., in Bond, 
INDIGESTION, WIND, BILE, SICKNESS, HEADACHE. Pp Tires, PE STREET. * LONDON, "33 


A pure and harmless Cordia), and a splendid Pick-me-up. Special Arrangements made for supply of Telegraph Stations & Cable Steamersabroad. 
torer tothe CABLE 8 


: CLEOPATRA'S NEEDLE. - 


d Bonded 8 
A BOON TO JADED WORKERS AND THINKERS. пн: D pales a ply то VARIOUS STAI ATIONS of the BASTREN, RASTERN 
Обе Овена инен ыы бл Эй add de Ө оошо OHT Ботти ATEN COMPANIES, and are prepared to exsoute c orders on specially 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E.C. | terourabie terms on shortest notice 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAYILL, & ALBION 00.'5 ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, RATIONAL 
LINE, STAR RAVIGATIQOR CO., Messrs. GEORGE THOMPSON & CO., Messrs, LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. W. LUND, Tt e 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all tbe Principal Ports. 


Particulars, Circulars, and Téstimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, “ GARFORD ST., LONDON, Е. 


THLEGRAPHIO ADDRESS | '' KIRKALDY LONDON.’ 
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RASTERN « SOUTH AFRICAN TELEGRAPH COMPANY.“ 
THE AFRICAN DIRECT TELEGRAPH COMPANY, иту, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 
SOUTH AFRICA. 


CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL. 


EAST COAST. 
ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM. | 


WEST COAST. 


BRITISH | PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. ^ 
ACCRA. PRINCIPE. io О Ото) 
LAGOS / : 
BR ASS. S. THOME. WHYDAH. 
BONNY. BENGUELLA. ph Uh ai 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, Е.С 
| By order 
H. E. PLANE, Secretary, GEORGE DBAPEB, Secretary, JI. CAMBROOK, Secretary, 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Im. 
THE WESTERN & BRAZILIAN TELEGRAPH (0., In. 


HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 


Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Со., Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination, 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


з. а. 8 | d. 

Madeira „ 1 2 Argentine Republic—All Stations. — 4 6 

Cape Verde „ 3 ite cbe жы 2A н : Paraguay—All Stations . 
99 33 ° ago ewe eve oo TT 

Brazil-Pernambuco = .. sm .. .. „ 8 6 F 

„ All other Stations . .. „ .. „ 4 6 Chili All Stations ns- .- . 6 3 

Uruguay—All tations.. = e 2. 4 6 Peru—All Stations 6 2 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By ORDER, 
RIOHABD COLLETT, Secretary, 
Ввлғплан Вовмавіхв TNA Oo., WORT Houses, Orp Broan BrazET. 
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“COMMERCIAL.” 


THE LEADING ATLANTIC CABLE COMPANY. 


72 
Ni MACKAY - BENNETT SYSTEM fa AA ын ата 
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x a THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
— IN SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 


UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH CO. The greatest competitive system of Telegraphs ever 
maintained In the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all Important placee In CANADA from 
the Atlantlo to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


T " To naur «your Cablegrame being forwarded by this Company's system, please mark Шен. “Via COMM 
“VIA C COM M ERCI A L indication le not charged for ; or use the Company's own forme, bearing its GLOBE trade mark 88 


CONNECTIONS. 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


GENERAL OFFIOB, LONDON, 
BISHOPSCATE HOUSE, 55 and 66, BISHOPSCATE STREET WITHIN, . c. 
FREDERICK WARD, MANAGER IN ENGLAND. 


HEAD OrFFIOB: 258, BROADWAY, NEW YORE, U.S.A. 
J. W. MAOKAY, PRESIDENT. 
Guo. G. WARD, VIOB-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH GOMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS, T. ECKERT, Prestaent and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM ІМ — 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te KEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERIOAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, OUBA, connecting at that place with the CUBA SUBMARINP - 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked . 


“Via Western Union.” wit ae) 


The Offces of the Company обо QRESHAM HOUSE, OLD BROAD STREET, LONDON, E.O. 
RECEIVING OFFICES: 


40, MARE LANB, LONDON, К. 2, NORTHUMBERLAND AVENUE LONDON, w. o. 1, PANMURB STRERT, DUNDEF. 
11, ROYAL EROR ANE LONDON EC. A5, BXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE BTRRET, EDINBURGH. 
100 CHURCH STRERT М, Е.С. BACKHALL CHAMBERS BALDWIN 8T., BRISTOL. | BXCHANGE BUILDINGS, LEITH, 
GHAM HOUSE, ARONDAT ST., STRAND, | 29, GORDON STREET, О W. 7, ROYAL BXCHANGB, BANK ST., MANCHESTER. 
LONDON, w. o 10, FORSTER 8QUABRB, BRADFORD. 1, SIDE, NEWCASTLB-ON.TY WR 
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TELEPHONE No. 15,077. TELEGRAMS: '"INDIOBS LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Eteotrioal Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


Ory AND GUILDS OF LONDON INSTITUTE. 


SESSION 1890-97. 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute's Colleges commence in October, and cover a period of two to 
three years. The MATRICULATION EXAMINATION of the Central Technieal 
College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(Exhibition-road, S. W.), a College for Higher Technical Instruction for Students not 
under 16 years of age preparing to become Civil, Mechanical or Electrical Engineers, 

ical and other Manufact . and Teachers. 
THE MATRICULATION EXAMINATION will be held on September 21at to 24th, 
and the new Session will commence on October 1st. 
Professors :—O. Henrici, LL.D., F.R.S. (Mathematics): W. C. Unwin, F.R.S. 
M. I. C. E. (Civil and Mechanical Engineering) ‚ W Е. Ayrton, F.R.S. (Physics an 
Electrical Bngineering); Н. E. Armstrong, Ph.D., Y R.S. (Chemistry). 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(Leonard-atpeet, City-road, ECL The DAY DEPARTMENT provides Courses of 
Intermed Instruction for Students not under 14 years of age, preparing to 
enter Mechanical or Electrical Engineering &nd Chemical Industries. 

THE ENTRANCE EXAMINATION will be held on September 22nd, and the new 
Session will commence on October 6ch. 

Professors :—8. P. Thompson, D. Sc., F.R.S. (Electrical Engineering); R. Meldola, 
F. R. S. (Chemistry). 


JOHN WATNEY, Hon. ecretary 
City and Guilds of London Institute, 
Gresham College, Basinghall-street, E.C. 


UNIVERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURAL DEPARTMENT, 
Assisted by Technical Education Board of London County Councll and by the 
Carpenters' Conipany. 
SESSION 1896-7. 


THE COURSES OF INSTRUCTION IN MECHANICAL, CIVIL, AND ЕГЕС. 
TRICAL ENGINr ERING AND ARCHITECTURE commence on OCTOBER 6th. 
They are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the Secretary. 


PROFESSORS :— 


Mechanical Engineering ...... T. Hudson Beare, M.I.C.E. 
Electrical Kngiueering ........ J. A. Fleming, F.R.S. 

Civil Engineering ............ L. F. Vernoa Harcourt, M. I. C. E. 
Architecture. T. Roger Smith, F. R. I. B. A. 
Physics G. Carey Foster. F. R. S. 
Chemistry ........... ........ W. Ramsay, F. R. S. 

Applied Mathematics ........ K. Pearson, F. R. S. 

Economic Geology ............ T. G. Bonney, Е. R. S. 
мМаөтайбсев.................. M. J. M. Hill, F.R.S. 


The new wing of the College, opened by H.R.H. the Duke of Connaught in May, 
1898, contains spacious mechanical and electrical engineering laboratories, work- 
он, drawing office, museum, and le.ture theatres. 

e laboratories sre fitted with all the best appliances for practical work, and for 
research work of the most advanced character. 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE. 
UPON-TYNE. 


DRPARTMENT OF ENGINEERING AND NAVAL ARCHITECTURE. 


The College offers complete COURSES of IN STRUCTION in MECHANICAL, 
MARINE, ELECTRICAL and CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
MINING and METALLURGY. | 

The Laboratories contain Quadruple Expansion Experimental Engines, 100-Ton 
Testing Machine, Compound Horizontal Engines, Dynamos, &c. 

The Degrees and Titles of the University of Durham are open to Students. 

The NEXT SESSION hegins 28th ЗЕРТЕМ ВЕК, 1896. 

The Calendar (1s.) and Prospectuses on application to the SECRETARY. 


"HE YORKSHIRE COLLEGE, LEEDS, 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING. 


The NEXT SESSION will begin on TUESDAY, October 6th. Applications for 
1 T be recelved up to Friday, October 2nd. Prospectus (free) from the 


EILECTRICIANS.—NOTICE to EMPLOYERS.— Please 


note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 
CHAS. RICHARDSON and CO., Engineers' Bureau. 842, Strand, 
London, W.C 


PARTNERSHIPS.— ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeki nvestmenta can obtain personally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed. — Address, C . RICHARDSON and CO., 842, Strand, London, W.C. 


з Gold Medals. 


>i S T A N L E Y < SS 
| : | Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 


—— FRICE LIST POST FREE. —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Telegrams, '' Turnstile London." Telephone, 65188 
TENDERS INVITED. 
OR BOROUGH OF CORK. 


CITY 


TRANSFER OF ELECTRIC LIGHT PROVISIONAL ORDER. 


The Mayor, Aldermen, and Burgesses of the City or Borough of Cork invite 
TENDERS from Persons or Compantes xung to carry into effect the powers con- 
ferred upon the Corporation of Cork by the Electric Light Provisional Order of 1896. 

The Corporation of Cork have made arrangements with a Tramway Company who 
propose installing an Electric Tramway system in Cork, whereby the supply of 
current for the tramways must be taken by the Tramway Company from the 
Assignees of the Electric Light Provisional Order, and the advantages of this 
arrangement are specially pointed out to the Intending Tenderers. 

A Copy of the Conditions under which the Order may be transferred and Form of 
Tender prepared by Messrs. Kincaid, Waller and Manville may be obtained from the 
undersigned on payment of one guinea, which sum will be returned on receipt of a 
bona fide Tender. 

The Corporation do not bind themselves to acoept the lowest or any Tender. 

Sealed Tenders endorsed Application for Transfer of Electric Light Provisional 
Order." to be sent on or before Twelve o'clock Noon on FRIDAY, the 11th Septem- 
ber, 1896, to ALEXANDER M'CARTHY, Town Clerk, Municipal Buildings, Cork. 


CORPORATION OF THE CITY OF GLASGOW. 


ELECTRIC LIGHTING OF ST. ANDREW'S HALLS. 


The CORPORATION of GLASGOW are prepared to receive TENDERS for the 
ELECTRIC LIGHTING of the At. Andrew's Halls. 

Specifications and Forms of Tender may be obtained on application to Mr. William 
Arnot, Electrical Engineer, 75, Waterloo-street, Glasgow; and Sealed Tenders, 
marked Tender for Electric Lighting of St. Andrew's Halls,’ must be lodged with 
the Subscriber hy Ten o'Clock a.m. on FRIDAY, 28th inst. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

MeL. d^ jj -- E J. D. MARWICK, Town Clerk. 
` City Chambers, Glasgow, 19th August, 1896. 


APPOINTMENTS VACANT. 


H^MMERSMITH VESTRY. 


ELECTRIC LIGHTING. 


RESIDENT ENGINEER. 


The VESTRY of the Pariah of Hammersmith Hereby Give Notice that they will 
be prepared at their meeting, to be held on Wednes tay, the 2nd day of September, 
1896, to receive APPLICALIONS for the appointment of RESIDENT ENGINEER, 
to supervise under the Consulting Kngineer the Erection of the Electric Lighting 
Plant and other works in connection therewith, and afterwards to undertake the 
management and control of the Electri: Light Department. 

‘The person appointed will be required to reside in the parish, and must give the 
whole of his time to the duties of his appointment. 

Applicants must have had a thorough mechanical training and well versed іп the 
erection and running of boilers, engines, and electrical machinery. 

the salary will be £200 per annum during the erection of the works, &c., to be 
increased to £250 when the installation is completed and in working order. 

Forms upon which applicants must send in their application may be had fzom the 
uadersigned at the Vestry's Temporary Offices, 57, Fulham Palace-road, Hammer- 
smith, on and after the 90th day of August, and any further information inay be 
obtained on application to Mr. A. H. Preece, Consulting Engineer, 39, Victoria- 
street, Westminster. 

App'ications, marked on the outside ‘‘ Resident Engineer," must reach me not 
later than Four o'Clock on the 2nd September. 

Canvassing, both personal and otherwise, will disqualify candidates. 

Applicants will not be required to attend on the above-mentioned day, and no 
travelling or other expenses wal be allowed. 

| y or der, 


Temporary Offices, 57, Fulham Palace-road, 
Hammersmith, August, 1896. 


W. P. COCKBURN, Vestry Clerk. 


SITUATIONS VAOANT AND WANTED. 
PREMIUM PUPIL WANTED.—Exceptional advantages, 


Company proceeding with additional works, mains and plant. — ly MANAGER 
Chatham, Rochester and District Electric Lighting Company, Limited. d ; 


MECHANICAL and ELECTRICAL ENGINEER (31), with 


large experience (at home and on the Continent) in central station work 
electric tramways, mining machinery, &c., e conversant with office and 
outdoor work, also a first-class dra htsman, seeks ENGAGEMENT. Best references. 
Would go abroad.—Address, '* M. B. E., Electrician Office, Salisbury-court, Fleet- 


street, E.C. 
PRACTICAL ELECTRICIAN requires RE-ENGAGE- 


MENT ; 7 years’ experience erecting and taking management, house and ship 
lighting, gas, oil and steam. Excellent references.— ELECTRICIAN," Mill House, 
erethan), Surrey. 


WANTED experienced DRAUGHTSMAN, accustomed to 


dynamo work; one able to do testing preferred.—Apply by letter, stating 
age, experience and sulary, to 8. Z. DE FERRANTI, Limited, Hollinwood. 


| IREMAN ; also experienced in lathe and bench work, 


wants permanenoy, good references.—'' C. G.” 97, Theydon-road, Old Ford 
London, E : 


© 


WANTED, and FOR SALE. 
ELECTRIC LIGHT PLANT FOR SALE. — All perfectly 


new, and in splendid condition; consisting of 1 Norwich D-type Dynamo, 
manufactured by Laurence, Scott and Co., fitted with heavy disc. 300 amperes, 104 
volts, 620 revs., including sliding bars, bolts, plates, main switchboard, fitted com- 
lete with Lord Kelvin's volt and ampere meters, 3-pole change over switch to 
rporation supply, and patent belting. Also Blackman Fan for ventilatiug engine- 
room, and two-throw pump with belt.—For furtner particulars apply to LEWIS P. 
GARRETT AND Co., 58, Broomielaw, Glasgow. А 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 


Platinum sol 


ACCUMULATOR CHARGING.—C. H. CATHCART 


ecially adapted for this purpose, Charge Cells of all 
Terms on eed deepen Accumulators on 
.—3, Dorset-buildings, Salisbury- 


and CO., having plant 


sizes promptly, thoroughly and cheaply. 
Hire hor temporary 1 ting, experimental uses, &c 


square, Fleet-street, Е.С. (Telephone No. 65,260.) 


TO EMPLOYERS, COMPANY DIRECTORS, &c. 


THE LAW GUARANTEE & TRUST SOCIETY 


7 
GUARANTEES FIDELITY. 
Send for Complete Prospectus, containing Balance-Sheet, Copy of Policy, &c., &. 
MORTGAGE, DEBENTURE, LICENSES AND CONTINGENCY INSURANCE, 


Head Office: 49, CHANCERY LANE, LONDON, W.C. 


BRITISH ELECTRIC TRACTION (PIONEER) (0, 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, Gd. C. M. G., О.В. 

This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 
the requirements of each locality. 

Address communications to 


E. GARCKE, Managing Director. 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
CATALOGUES FREE. 
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SYSTEM 


tre BLACKMA OF 
DRYING and VENTILATIN 


AT WORK, near GOODS ENTRANCE, ROYAL AGRICULTURAL HALL, in the 


LAUNDRY EXHIBITION, Aug. 24—Sept. 5. 
BLACKMAN VENTILATING CO., Ltd., 63, Fore St.,London, E.C. 


PORTABLE ELECTRIC 


SAFETY LAMPS 


FACTORIES, 
GAS WORKS, 


&e., &c. 


| BRIGADES, 
i TRAVELLERS, 


&e., &в, 


MAKER 


J. PTITIRNK LN, 


56, Red Lion Street, Clerkenwell, E. C. 


NOW READY, 


NEW EDITION. 


THE ALTERNATE-CURRENT TRANSFORMER 


IN THEORY AND PRACTICE. VOL. I. 
By Prof. J. A. FLEMING, M.A., D. Sc., F.R.S., M. R. I., &c. FULLY ILLUSTRATED. PRICE 12s. 6d., POST FREE 


Fivo issues of the original Vel. І. wore made and exhausted between 
Septomber, 1889, and March, 1896. 


Since the issue of the First Edition of this work the study of the properties and applications of alternating electric currents has made enormous 


progress. . . . 


The author has, accordingly, rewritten the greater part of the chapters, in the hope that the book will continue to be useful 


to the increasing numbers of those who are practically engaged iu alternating-current work. Academic methods are avoided, and the necessities of 
the student who has to deal with the subject not as a basis for mathematical gymnastics but with the object of acquiring practically useful knowledge, 


have been fully considered. 


CHAPTER I.—Introductory. 

Faraday's Electrical Researches—Early Experiments on Electro- Magnetic 
Induction—Faraday's Ring Coil—Mutual Induction of Two Circuits —Faraday's 
Theories—The Induction of Electric Currents—Faraday’s Lines of Force -Joseph 
Henry's Discoveries—The Production of Electric Currents by Magnets and Motion. 


CHAPTER II.—-Eleotro-Magnetic Induction. 

etic Force and Magnetio Fields—Definitions of Magnetic Quantities— 
Magnetic Force near Conductors—Typical Cases—Magneto-Motive Force and 
Magnetic Induction—Magnetic Potential—Tubes of Magnetic Induction-—Faraday's 
Law of Induction—The Magnetio Circuit —Maguetic Resistance and Reluctance— 
Curves of Magnetisation— Determination of Permeability—Magnetic Hysteresis— 
Dissipation of Energy by Hysteresis—V ariation of Hystereeis with Temperature. 


CHAPTER III.—The Theory of Simple Periodic Currents, 

Variable and Steady Flow—Current and Electromotive Force Curves—Simple 
Periodic Curves—Compound Periodic Curves—Fourier's Theorem—Mathematical 
Sketch of Еошіегв Theorem—Analysis of Complex Curves—Simple Periodic 
Currents and Electromotive Forces—Mean-Square Value of a Periodic Current— 
Inductance and Inductive Circuits—Faraday's Experiments on Self-Induction — 
Electro-Magnetic Momentum — Coefficient of Self-Induction — Electro-Maanetio 
Energy—The Unit of Inductance—The Current Equation—Logarithmic Curves— 
Time Constant of a Circuit—Instentaneous Value of a Periodic Current— Graphic 
Representation of Periodic Currents—The Mean Value of the Power of a Periodic 
Current — The Theory of the Wattmeter—Impedance of Branched Circuits — Mutual 
Induction of Two Circuits—The Flow of Periodic Currents in Circuits having 
Capacity —Shunted Condenser in Series with Inductive Resistance— Representation 
of Periodic Currents by Polar Diagrams —Initial Conditions on Starting Currents in 
Inductive Circulte. 


CHAPTER IV.—Mutual and Self-Induction, 
The Researches of Joseph Henry—Mutual and Self-Induction—Induction at a 
Distance—Induced Currents of Higher Orders—Induction Effects by Transtent Elec- 


SYNOPSIS OF CONTENTS OF WOL. I. 


tric Currents—Theory of Induction Coll—Experimental Conirmations—Duration of 
Induced Currents—Magnetic Screening Action of Metallic Masses—Sonometer and 
Induction Balance—Transmission of Alternating Currents through Conductors— 
Prof. Hughes' Experimente —Distribution of Alternating Currents in Conductors— 
Electro-Magnetic Repulsion —Elihu Thomson's Experiments — Electro-Magnetic 
Rotations—Growth of Magnetic Induction in Magnetic Circuits—Symmetry of 
Current and Induction. 


CHAPTER V.—Dynamical Theory of Induction. 

Electro-Magnetic Theory —Electric Displacement —Maxwell's Theory—Displace- 
ment Currents and Displacement Waves—Mechanical Illustrations—Theory of 
Molecular Vortícos- -Comparison of Theory and Experiment—V elocity of Propagation 
of Electro-Magnetic Disturbances—Values of u Vector Potential—Electrical 
Oscillation—Discharge of Leyden Jar—The Function of Condenser in the Induction 
Coil—The Alternative Path Experiments —Impulsive Impedance—Hertz's Researches 
—Resonance of Circuits—Interference Pheaomena—Identity of Light and Electro- 
Magnetic Waves—Confirmatory V Determination of the 
Velocity of Propagation of Electro-Magnetic Waves —- Recent Views. 


CHAPTER VI.—The Induction Coll and Transformer. 

General Description of the Action of the Transformer or Induction Coll— 
Experimental Determination of the Form of Current and Electromotive (Force 
Curves—Curve Tracers— Discussion of Transformer Diagrams—Current and Electro- 
motive Force Curves in Various Cases—Harmonic Analysis of Transformer Curves— 
Curves of Magnetic Induction —Power and Hysteresis Curves—Experimental Deter- 
mination of Iron Arc Losses in Transformers—Practical Use of the Wattmeter— 
Efficiency Curves of Transformers—Secular Chauge in Hysteresis Loss in Trans- 
formers—Current Rushes into Transformers at Moment of Making Connection with 
the Circuit—General Theory of Transformer Action—The Power Factor—Importance 
of Large Power Factor—Open ani Closed Circuit Transformers—Regulation and 
Secondary drop in Transformers —Magnetic Leakage—Control of Copper and Iron 
"eerte in Transformers—Heat Radiation from Transformers—Transformer Speci- 

cations. 


“THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, E.C. 
And all Booksellers at Home and Abroad. 


THE ELECTRICIAN, AUGUST 21, 1896 xxi. 


EVERSHED 


VO LT | Lists Now 
| —- | Ready. 
AMPERE 


6in. DIALS. & Е 


a \ 
е v. " MU КУ, шы 1 
- 7 2 ( i ) 4 LN 
7, AMPERES A 9 
| ү 40 | * 
E їй 10 5 60% NEN 
MM . Аш 7 / f 
SE 5 
À A 
4 © " ` 
ev "m 
7 * М i с 


ты s 
"ut. 
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Prices from £4 : 19 : 0. 


EVERSHED & VIGNOLES, Ltd., 


Woodfiold Works, Harrow Road, | w. | 
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Use “Blackley Таре 


Sole Manutacturers, , 


CONNOLLY BROTHERS, T) : 


ғов тнк “БЕ ЕҢ” 
PROTECTION 


of insulated 
Wire Joints. 


Does not Stick to or 
Dirty the Fingers. 


No Solution 
Required. 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


Telephone No. 2361. Telegraphic Address: Connollys Blackley.” 
ORDERS EXECUTED FROM STOCK. 
LONDON AGENCY: C. F. QUICHE, 72, Finsbury Pawement, Ee Co 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 


| ELECTRIC TRAMWAYS. 
ELECTRICAL TRANSMISSION OF POWER. 


EVERY REQUISITE FOR THE ABOVE, INCLUDING DYNAMOS, STEAM ENGINES, BOILERS, AND FITTINGS OF THE 
HIGHEST QUALITY, SUPPLIED BY 


MATHER & PLATT, Ld., кене», MANCHESTER. 
Brompton 4 Se. Lid — — 


on page vi. 


DAVEY, PAXMAN &:60., Colchester, 


Engineers апо Boilermäkers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes в up to 1 ,500 h. р. The “ECONOMIC” Boiler is one of the best 
. steam generators before the public not only 
for Efficiency but for Economy and Dura. 
bility. This Boiler contains particularly 
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NOTES. 


— 
TRE legalisation of the metric system of weights and 


measures cannot be considered, even by the most sanguine, 
as being to-day within the shere of practical politics; that is 
to say, there is no likelihood of an Act making its use obliga- 
tory on and after 19... passing both Houses of Parliament 
and receiving the Royal Assent by August next. But that is 
no valid reason why those who look forward to the adoption, 
sooner or later, of a more scientifically satisfactory system 
should not discuss, in anticipationzof the hatching of their 
little chicken, what name or names they shall give him. 
Indeed, seeing how little genuine deliberation there is in our 
deliberative assembly, it is absolutely necessary that all details 
should be settled by the experts before any wide-reaching 
scheme attains that high altitude. 


So far as we are aware, Mr. Orivea HravisipE is the first 
to raise this question of nomenclature (see The Flectrician, 
August 7th, p. 489); everyone else would appear to have 
thought, not unnaturally, that the units, decimal notation 
and names all hung together. Mr. HzavisipE, however, has 
his doubts about the possibility of forcing ** Latin and Greek 
combinations and polysyllables into the mouths and the 
minds of our new masters, though he admits it would be 
* probably more satisfactory in the long run " than his own 
masterpiece of confusion, which rules that we are to call a 
metre a yard, and so on. Surely the only statesmanlike and 
practicable plan is to officially adopt the international 
name for each international unit, and let the man in the 
street please himself as to whether he talks of a decimetre 
or a ‘‘dessy.” As an anonymous correspondent points 
out this week, this plan works well in the home of the metric 
system. We can drum into the youthful mind of the nation 
the proper names and the exact values of the international 
units; and although no earthly power can compel a youth 
when he comes to man’s estate to use either the one or the 
other in fond familiar intercourse, that is no reason why one of 
the main advantages of this momentous change should be 
foregone. That would, indeed, be a reductio ad absurdun of 
the system of counting heads without weighing them. 


— —— 


Tan concentration of sulphuric acid by the heating effect 
of a current passed through platinum wires immersed in the 


liquid has been suggested and investigated with somewhat 
discouraging results. It was found that the drop of voltage 
from one part of the wire to another was sufficient to cause 
an appreciable amount of electrolysis to take place, a loss 
of energy and a contamination of the acid being incurred. 
It is now claimed by AskENasys in a recent German patent 
that the intentional electrolysis of concentrated sulphuric 
acid can be usefully performed. The chief products are 
said to be ozone, finely.divided sulphur and sulphuretted 
hydrogen. The first-named serves to oxidise any dissolved 
organic impurities and to decompose chlorides (both ends, it 
may be remarked, would be equally well reached by boiling 
the acid). As to the sulphur and sulphuretted hydrogen, 
their róle is set down as the reduction of oxides of nitrogen 
and the precipitation of metallic impurities as sulphides. 
The process is carried out at a pressure of 6 volts and with 
a current density of 1 to 2 amperes per square decimetre. 
Lead electrodes are used, and the liquid is at first allowed 
to be at rest, and after electrolysis has proceeded for 
some time, is agitated. The acid after treatment is heated 
to agglomerate the sulphur and entangled sulphides, Or, as 
an alternative plan, may be diluted to aid the separation 
of metallic impurities by dissolved sulphuretted hydrogen. 
The product contains a small quantity of lead as an impurity. 
This fact and the alternative method quoted above, are not 
without significance. It is clear that in concentrated acid the 
separation of metallic sulphides—save possibly arsenic—is 
not to be expected, and if the acid be diluted and thus needs 
reconcentration the advantage of the electrolytic method over 
those chemical modes of purification which are at present in 
use, is not obvious. In short, the whole process may be 
criticised by saying that it is a device to do imperfectly and 
at great cost what is already done perfectly and cheaply by 


‘well-known means. 


Tux valuable and instructive experiments of Messrs. SEVER 
MowELL, and C. L. Perry, with regard to the effect of 
temperature upon insulating materials, which were reported in 

ur issue of July 31st, are interesting, as affording a further 
xample of the application of Mr. W. A. Price’s “ guard- 
ire to eliminate the effect of leakage upon the galvanometer 
eadings. The general arrangement of the testing apparatus, 
owever, seems open to some objection, chiefly because of the 
псегіаіпёу of the contact-area and contact-pressure between 
he dielectric sheets and theirelectrodes. The outer electrode 
consists of & closely wound helix of bare copper; and it is 
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clear that each turn as it is applied must partly embed itself, | companies from introducing the overhead electric trolley system 


so that it is impossible to compute either the pressure, thick- 
ness, or active area of the dielectric under test. Changes of 
temperature must necessarily alter the diameter of the helix, 
and thus vary the pressure and active area; and we should 


expect that the galvanometer would respond to the temperature 
changes even though the specific resistance of the dielectric 


remained constant. This defect could have been partly avoided 
by making the inner tubes of copper instead of brass; but the 
only certain way of ensuring definite contact is to use mercury 
electrodes, kept in position with india-rubber washers between 
metal plates. The objection to such a method is that it finds 
out the pores of the dielectric ; this, however, is only a theo- 
retical objection, in practical tests it is a positive advantage. 


Tue secluded borough of Colchester would appear to have 
hit upon a very obvious and, at the same time, very satisfac- 
tory solution of the standing quarrel between contractor and 
consultant. Their adviser aired no fads," as manufacturers 
are apt to call ideas good or bad that don’t square with their 
own. He merely issued, it would appear, a sketch map of the 
town, fixed the capacity of the required plant, and added, 
perhaps, a few particulars with regard to the early-rising or late- 
retiring habits of the good people of Colchester, and then left 
the contractors to do their best, only reserving to himself the 
arduous task of deciding which firm had propounded the most 
suitable scheme. The part played by the consulting engineer 
would thus seem to be reduced to an irreducible minimum, and 
the greatest happiness of the greatest number, of contractors 
and consultants, secured. One step more and the consultant 
would be totally effaced : no doubt a consummation devoutly 
to be wished, by contractors, but not by bewildered town- 
councillors or their electors the ratepayers. A golden rule 
for young doctors is to cultivate a good bedside manner, and 
to this end a solemn sympathetic voice, a gray hair or two 
or a depilated patch, will be more profitable than accu- 
rate knowledge and varied experience. Electrical practitioners 
likewise would do well to cultivate a good consulting manner. 
We feel sure that the real or simulated irritation which some 
consulting electrical engineers arouse in the breasts of repre- 
sentatives of engineering firms is merely due to the desperate 
youthfulness of some of these advisers of town councils. It 
has been decided by the world that what is matured wisdom 
at forty is extreme unwisdom at forty minus fifteen. 


Electric Lighting in Malaga.— Messrs. Siemens and Halske, 
of Berlin, have acquired the small central station at Malaga, 
and are about to greatly extend it. 


Ohm Monument.—It is proposed to erect a monument over | 


the grave of Georg Simon Ohm. Subscriptions will be received 
by the Kónigliche Filialbank, Munich. 

A New Belgian Electrolytic Company.—A company has 
just been formed in Brussels, with a capital of £24,000, to be 
known as the Société l'Oxhydrique pour l'Exploitation des 
Procédés Electrolytiques Garuti. 


Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19, 8 
Monte Alegre Santarem.......... May 5, 1896 ... — 
Para —Maranh ao ER Aug. 6,1896 — 


Chicago and the Trolley System. The Chicago City Council, 


into the central business streeta of the town. 

Electric Traction and Electrolysis.—In Richmond (Va.), a 
regulation has been put in force according to which any 
current leakage from electric tramway lines will be taken as 
“sufficient evidence that corrosion of the gas and water pipes 
is being caused by the tramway company." 

A Lavoisier Monument.—In 1894 the Académie des Sciences 
opened an international subscription for a statue to Lavoisier, 
who met his death in 1794. The Committee now report that 
some £1,900 have been received, including £129 from English 
societies, and that subscriptions are still coming in. The 
execution of the statue has been confided to M. Barrias. 

Errata.—On page 504 of our last issue the last five lines of 
* Two Sermons on Science” should read as follows, and not as 
rendered by the printer :—“ but for all that we do not think 
the smart writer of 'The Superstitions of Science' would 
stake such reputation as he has on a reasoned denial that the 
next ethical ' revolution that really counts’ will be profoundly 
affected by the discoveries and applications of science." 


Energy Losses in Electric Machines due to the Armature 
Ourrent.— Mr. Otto T. Bláthy writes us as follows under date, 
Rome, August 17th: “I have just seen The Electrician of 
August 7th, and am sorry that a very disagreeable printer's 
error has crept in, t.e., in the footnote, where the word ‘not’ 
should be eliminated. Of course, the variations of the arma- 
ture resistance in consequence of increase of temperature have 
always been taken into account, though the influence of this 
factor was very slight indeed. 

An American Bar-Contact for Electric Tramways.—A 
current collector for electric traction purposes somewhat after 
the Siemens-Halske pattern has recently been put upon the 
market in America. In this device there is a roller about 3ft. 
long and 12in. in diameter. This roller is made of seamless 
drawn steel tubing, and is case-hardened. At each end of this 
tube is а cone made of case-hardened steel The bearings 
consist of twelve lin. steel balls at each end of the roller, 
bearing between the two cones. The current is taken from the 
rod by means of small copper brushes secured to short pieces 
of brass tubing which revolve on the rod, thus preventing 
115 current passing through the ball bearings and pitting the 

atter. 


Telephone Translators.—In a short article in a recent issue 


of U’Eleetricten, M. E. Piérard has something to say about tele- 


phonic translating apparatus. The constitution of the magnetic 
circuit in such apparatus would seem likely, the author remarks, 
to play an important part; but it is not so, at any rate from 
the point of view of the transmission of speech. If we take 
two totally dissimilar translators, such as the Van Ryssel- 
berghe" (consisting of two distinct coils at right angles, mounted 
on a soft-iron core), which has a primary resistance of 160 
ohms and a secondary resistance of 600 ohms and the 
“Bennet, with its 150 and 300 ohm coils, and closed mag- 
netic circuit, and if we telephone by their aid over, say, a- 
100-kilometre line, using the same transmitter, there is no 
appreciable difference in the result. On short lines, where, 
however, translators are not needed, a closed magnetic circuit 
instrument is found to be the better. M. Piérard, however, 
points out one advantage in using closed magnetic circuit 
translators: they are much superior for the purpose of trans- 
mitting magneto calls over interurban and long lives generally. 

Insulation of Grooved Armatures.—The difficulties that 
have been experienced in insulating grooved armatures, and 
which have, in some measure, deterred manufacturers from 
using them, are held by Mr. William Baxter, jun., in the 
American Machinist of June llth, to be not as formidable as 
has been imagined. It simply requires a recognition of what 
are really the weak points, to enable manufacturers to over- 
come all the difficulties, and to make the insulation as sub- 
stantial and permanent with the grooved type as with the 
smooth соге; and this without materially increasing the cost 
of construction. A U-shaped piece or trough of mica 
accurately fitting the groove for machines working with an 
electromotive force of more than 110 volts, and of proper 


the other day, passed an ordinance preventing the tramway ! thickness, is the best insulator for the sides and bottoms of the 
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grooves. Sheet fibre rendered waterproof by saturation with 
paraffin will, however, answer well for machines used in build- 
ings. The mica troughs can be made of thin plates of mica 
stuck together with copal varnish, tempered with raw linseed 
oil to make it tough. Other ways of using mica are described 
and illustrated in Mr. Baxter’s article. He points out that the 
insulation is most likely to give out at the ends of the grooves, 
and presents a practical way of obviating this difficulty, closing 
with a statement of the necessary thicknesses of mica for 
machines working under different voltage. 


Electric Motors and Ventilation in Warships.—Our con- 
temporary, the Engineer, commenting in a recent issue on the 
antiquated methods of ventilating usual on our warships, 
makes the following remarks :—“ The fan ought to be placed 
where room can be found for it low down in the ship—far 
below the water-line—and driven by electricity. The use of 
electricity in this way enables us to do what could not be 
accomplished before. We can place our fan where we like; 
the distribution of the air subsequently is but an affair of 
wind trunks. Until electricity was available each fan had to 
be provided with its own steam engine, and, to say nothing of 
the circumstance that the engine took up & good deal of space, 
there were dozens of situations quite suitable for a fan alone, 
but most unfit for a steam engine. Ар. electrically-driven 
horizontal fan, with its motor, can be got into the thickness of 
a deck with its beams, if need be; and, indeed, small fans are 
used now to excellent purpose in various places on board ship. 
P rA We live in the hope that wiser counsels will prevail, 
and that by degrees the ludicrous and objectionable cowl will 
become as obsolete as the spritsail yard." 


Glasgow.—The Glasgow Corporation Committee on Gas 
Supply and Electric Lighting have issued their annual report. 
The report, dealing with the fourth year of the Electric Light- 
ing Department, stated that the gross revenue for the past 
year amounted to £25,862. 88. 6d., and the gross expenditure 
to £11,589. 198в., and that, after accounting for depreciation, 
interest on loans, and additions to the sinking fund, there 
remained a surplus on the year's operations of £2,380. 19s., as 
against a deficiency of £1,527 last year. In view of that 
favourable balance the Committee recommend a reduction in 
the price of current, and charging on the Wright system, at 
the rate of 6d. per unit for the first hour of the maximum 
demand, and 4d. per unit afterwards. The Committee also 
recommend the discontinuance of the charge for meter hire, 
and that the price charged for each arc lamp should be 
reduced from £26 to £20 per annum. The number of con- 
sumers at May 31st last was 855, being an increase of 269 over 
the number at the same date in the previous year. The 
quantity of electricity sold during the past year to private 
consumers, irrespective of public lighting, was 866,606 Board 
of Trade units, being an increase of 24:11 per cent. 


Calcium Carbide.—We learn that the Acetylene Illumi- 
nating Company have concluded arrangements with the British 
Aluminium Company, by which they will be able to erect 
works of several thousand horse-power for the manufacture of 
calcium carbide—using water-power. Pending the construc- 
tion of such works, the Acetylene Company have obtained the 
‘use of a considerable portion of the spare water-power of the 
existing works of the British Aluminium Company at Foyers, 
and a carbide plant is now being erected there, which, it is 
expected, will be in full work during the month of October 
next. It is stated that the Acetylene Company have been 
making calcium carbide in this country on a fairly large experi- 
mental scale since the early part of 1895; but, as so much had 
to be learnt in the details of manufacture and as to the 
behaviour of acetylene gas under various conditions, they have 
not, until now, felt justified in erecting large works. Having 
now succeeded in regularly making a crystalline metallic 


carbide, free from dangerous impurities (such as exist in. 


some specimens of foreign carbide which found their way to 
this country), and having satisfied themselves as to the gas 
being no more poisonous than coal gas—in fact less so—and 
that there is no danger of explosive compounds being formed 
in contact with metals, they have decided to go ahead with 
the manufacture on a large scale with water-power. 


Boiler Makers v. Fitters.—In our issue of July 24th we 
commented upon the dispute then raging between the boiler 
makers and fitters engaged at Messrs. Thornycroft’s works at 
Chiswick. The battle is now over, Sir Benjamin Baker, the 
arbitrator mutually agreed upon by the parties, having just given 
his award. "Thirteen points were submitted to the arbitrator, 
but of these the crucial points were practically two. "They 
related to the testing of the boilers; and in reference to this, 
Sir Benjamin Baker has decided that, while the work of fitting 
the boilers on to the testing apparatus shall be done by the 
fitters, the boiler makers shall be responsible for the testing. 
Thus, on these two points each side gains one. On the other 
eleven the decision is in favour of the boiler makers, but these 
were not seriously in question. The effect of the present arbi- 
tration is, it is stated, likely to be far-reaching. Not only 
have the points in dispute been settled, but an agreement has 
been arrived at between the two societies, setting forth the 
lines upon which all disputes as to demarcations of work shall 
in future be adjusted. It is proposed that certain shop dele- 
gates, duly elected, shall be in readiness when such questions 
arise to give them consideration, and to lay them before the 
firm or firms affected, the firm being allowed to make such 
arrangements as it may think best pending the settlement of 
the questions at issue. The two societies in the meantime will 
decide upon an arbitrator, whose decision shall be binding. 
All’s well that ends well. 


Contemporary Electrical Science.— JT Nuovo Cimento for 
July contains some very interesting contributions. A. GARBASSO 
writes about the discharge of a cathode by flame gases. The 
products of combustion of a candle give rise to exactly the 
same phenomena in the spark-gap as those produced by 
Röntgen rays and by ultra-violet light. They promote the 
discharge when impinging upon the cathode, but produce no 
effect upon the anode. If а glass plate is brought between the 
knobs so that the discharge can only just pass round the edge, 
a candle placed below the cathode on one side of the plate 
produces a shower of sparks, while when placed under the 
anode it stops the discharge altogether, if anything. This 
action is not due to the heat of the flame. The gases can be 
led up to the kuob through a tube 40cm. long, and 
the tube can be immersed in cold water, without altering 
the effect, Besides, a current of hot air does not pro- 
duce the effect described, whereas it may be brought 
about by the smoke from a cigarette. Signor Garsasso 
suspects that the discharge produced by ultra-violet and X-rays 
may be a secondary effect, and may be due, as in the case of 
a flame, to the action of electrified particles in the shape of 
dissociated molecules. Dr. Maiorana gives the results of 
his studies of the effect of light upon the resistance of 
selenium. Не finds that the effect is anything but “ instan- 
taneous.” The resistance of a piece of selenium, with a normal 
resistance of 258,100 ohms, was lowered in the first second of 
illumination to 224,000, in the second to 212,000, and after 
that it gradually approached a limit of about 200,000 ohms. 
The recovery proceeded equally gradually. We also find a 
description of the new system of electrical distribution patented 
by Profs. Ferraris and ARNO. The system is to provide for the 
case when the same current has to be used for lighting and power 
to nearly the same extent. The ordinary alternate current is 
sent through the lamps, and the power portion is transformed 
so as to suit the requirements of polyphase motors. This is 
done by the “ phase-difference transformers designed by the 
inventors. These have primary and secondary coils, like 
ordinary transformers, but have, in addition, an intermediate 
rotating part, the motion of which is maintained in the same 
manner as that of the armature of an asynchronous single-phase 
motor. The principle utilised is that of two-phase motors, 
consisting of two coils crossed at right angles; or an armature 
returning upon itself. If an alternate current is sent through 
one of the coils, and the armature is made to revolve, the other 
coil gives an E.M.F. the phase of which is displaced with 
respect to the primary. Any desired displacement may be 
obtained by a suitable adjustment of the number of turns in 
each coil. The rotation only requires starting, and then main- 
tains itself. This sounds suspicious, but it is easy to see wheré 
the energy comes from. | 


THE CAPILLARY ELECTROMETER IN THEORY AND 
PRACTICE.* 


BY GEORGE J. BURCH, M.A. 
(Concluded from page 517.) 


I propose with a special apparatus to continue the in- 
vestigation. Meanwhile, these experiments bid fair to lead to 
results of practical as well as scientific importance. Now that 
the familiar use of the telephone inclines us to regard its 
shortcomings in a more critical spirit, few persons would deny 
that it caricatures rather than reproduces the tones of the 
voice. The reason is not far to seek. We are dealing with 
an instrument capable of responding to a large number, but 
not all, of the vibrations concerned in speech-sounds. More- 
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Fic. 21.—Curves given by a small Inductor Alternator making 400 
complete periods per second. 


over it reproduces them, not with the same, but with 
different relative intensity. As in the Jew’s harp we reinforce 
by resonance certain harmonics of a fundamental tone, so in 
the telephone—and also in the phonograph—we bring out the 
harmonics of the diaphragm. These experiments suggest the 
possibility of improving the telephone by the use of several 
diaphragms of different dimensions. They have an interest 
also to the student of phonetics. The curves obtained by 
my method differ from those of Prof. MeKendrick and Prof. 
Hermann in the relative amplitude of the slow and rapid 
vibrations. In the present stage of the investigation it is not 
possible to say which is nearer the truth, but, unquestionably, 


A 
wave 
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such work are not great in a laboratory devoted to physiology, 
but I was able to do sufficient to convince myself of the possi- 
bility of using the capillary electrometer for this purpose. 

In Fig. 21 are shown the curves given by a small inductor- 
alternator with a frequency of 400 per second. Such curves 
are, of course, too small to be analysed individually, but the 
maximum E.M.F. of each could be easily measured. But the 
electrometer would stand currents a good deal stronger ; and 
even without putting any greater pressure upon it, by increas- 
ing the velocity of the plate, which in this particular instance 
was only 60cm. per second, a curve could easily be produced 


Fic, 23.—Inductor Alternator running slowly and making 30 periods 
per second. 


on which eight or ten determinations of P.D. could be made 
for each period, as in the case of the photograph of micro- 
phone currents reproduced in Fig. 20. 

The next example, Fig. 22, is taken from a very poor 
photograph, but an exceedingly interesting one. It was taken 
after altering the adjustments of the inductor-alternator so as 
to throw it a little out of truth. The change was very slight, 
but it is recorded with unmistakable plainness upon the plate,. 
& periodic rise and fall of potential, corresponding to a com- 
plete revolution of the armature-shaft, being superposed upon 
the more rapid alternations due to the passage of the pole- 
pieces past the magnets. The importance of this result can. 
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Ето. 22.—Enlarged Reproduction of Curves given by the Inductor Alternator with the Armature Shaft set во as not to run true. 


Shows a rise and 


fall of potential corresponding to each revolution, in addition to the rapid alternations due to the passage of the pole-pieces past the magnets. 


A is the time record given by a tuning-fork making 500 double vibrations 
curve. 


in all such researches it will be necessary to take into account 
the characteristics of the recording apparatus to a greater 
degree than has been done hitherto. 

But the main interest to myself is the proof they afford of 
the extraordinary rapidity of the response of the capillary elec- 
trometer to alternating currents. Evidently the limit of its 
capabilities has not yet been reached, fand these results, even 
though they should have no further application, imply that 
confidence may be placed in the photographic records of less 
rapid changes. 

The success of the experiments with the telephone induced 
me to photograph some dynamo currents. The facilities for 

* The right of translation and reproduction is reserved by the author 
MSS. received Octcber 17, 1895 


г second. B is the shadow of the signal-key. С is the outline of the electrometer — 
The dots mark the completion of each revolution. 


hardly be over-estimated. It confirms the evidence afforded, 
by the experiments with the telephone, particularly that in 
which the wavering of the voice when fatigued was recorded. 
(Fig. 16). But whereas in that case the degree of correspon- 
dence between the variation of the sound and of the photo- 
graphed curve could only be judged by memory, in this. 
photograph of alternating currents it can be tested by observ- 
ing that the number of serrations in each period corresponds 
precisely with the number of field magnets in the cycle.* I 
&m continuing my experiments in this direction, and will for 
the present confine myself to the expression of my conviction 

* Fig. 16 illustrates the interference of two vibrations of nearly equal 


period, but Fig. 22 is the result of compounding two cycles of P. D., one 
slow and the other rapid. | 
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that this use of the capillary electrometer will be of great 
service in dynamo investigations. 

Fig. 28 shows the current curves of the same inductor- 
alternator driven at a slower speed, and giving about 80 
double alternations per second. Were it not for the imper- 
fection of the photograph, due to the spitting of the arc lamp, 
which was a very poor one, these curves could easily be 
measured and the E.M.F. determined for each two-thousandth 
part of a second. The electrometer was kept on short circuit 
until after the plate had reached the slit, and the interval 
between the fall of the signal and the commencement of the 
curve is due to the delay of the auxiliary magnet, by which 
ihe key was opened and the current thrown in. It should be 
noticed that the average level of the mercury in the capillary is 
not altered by the action of an alternating current not too 
powerful for the instrument to bear with safety. 

This is not the case with the next photograph (Fig. 24), 
taken with an ordinary lecture-table dynamo fitted with a 
Siemens shuttle armature, and driven by a water motor. 
The current was sent through a non-inductive resistance, 
and a derivation led to the electrometer, which was kept on 
short circuit until the plate had reached the slit. The result 
shows the effect of suddenly throwing in a pulsati g direct 
current. The curves look very much like those of the alter- 
nator, but a closer inspection shows that the descents are not 
so steep as the ascents for the first few periods, and that 
consequently the meniscus mounts, 
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Fic 21,—Curves given by a Shunt wound Dynamo with Siemens Shuttle 
Armature, making about 10 revolutions per second. 


In Fig. 25, in which the plate was driven more slowly, this 
is shown better. The mercury column rises steadily through 
& distance depending on the average P.D. between the ends of 
the derived circuit, and continues oscillating about this new 
level. At first sight this might seem to indicate that the 
E.M.F. never falls to zero, but om analysing the curves by 
the method I have described it is found that at a certain point 
on the descent of each the downward velocity of the meniseus 
indicates an E.M.F. exactly equal and opposite to the P.D. 
corresponding to the height of the mercury above the zero 
line, showing that the current actually falls to zero twice 
during each revolution of the armature. 

It remains to describe briefly a method of observation 
which I had in view, but which Prof. Wedensky had quite 
independently discovered and perfected before I put mY own 
idea into execution. 

It is not always convenient, or, indeed, possible to use 
the photographic method. Prof. Wedensky has supplied us 
with a means of observing the phases of a rapidly recurring 
cycle of electromotive changes without recording them. His 
apparatus, which was designed for physiological work, is 
equally applicable to the study of dynamo currents. It is an 
adaptation of the familiar principle of the zoetrope. The 
microscope used for observing the capillary electrometer is 
illuminated by a series of flashes, nearly, but not quite 
synchronous with the cycle of electromotive changes under 
observation. Thus, although the meniscus is in rapid 
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motion, the observer sees it only during a definite small period 
of each excursion. The stroboscopic disc, by which the illu- 
mination is interrupted, may be either driven at a slightly 
slower speed, or fitted with an arrangement by which it can 
be given a definite amount of lag, variable at will. In this 
way, by & series of separate observations, the electrometer 
curve for the entire cycle can be plotted down. But it must 
not be forgotten that in this case, as with the photographic 
records, the distance through which the mercury is observed 
to have moved above or below its zero-point is not proe 
portional to the actual P.D. between the terminals at the 
instant of each flash. To ascertain the true variation of 
P.D. with Prof. Wedensky’s apparatus, it would be necessary 
to plot a curve from a large number of observations, and then 
analyse it in the manner described in this Paper. And the 
analysis of a plotted curve is neither easy nor satisfactory. 
Still, I have no doubt that the stroboscopic method will prove 
of service in cases where photography may not be practicable. 

In conclusion, I would recommend the capillary electro- 
meter to the notice of electricians for two reasons. It is the 
cheapest form of electrometer that can bemade. When it has 
received the attention it merits, I have no doubt it will become 
as familiar an instrument as the thermometer. The construc- 
tion is so simple that even if it should be broken a new one 
can be made, unless the operator is very unfortunate, in less 
than an hour. It is essentially the instrument for those who 
have to think twice before spending a shilling. But it has quali- 


Fic. 25.— Curves given by a Shunt- wound Dynamo with Siemens Shuttle 
Armature, making about 10 revolutions per second, taken on a slowly 
moving plate. Note the rise of the meniscus, which does not occur when 
an alternating current is used. 


ties of its own distinct from those of any other form of electro- 
meter or galvanometer, and these will make it a valuable addi- 
tion to the most perfectly appointed laboratory. I have 
described the method by which these special properties may be 
utilised, and some.of the apparatus I have designed for the 
purpose during the nine years I have worked with the 
instrument, in order if possible to bring it into general use. 
For the same reason I have refrained from patenting any part 
of it, preferring to present my discovery and invention to the 
scientific public. The same method may be applied not only to- 
the capillary electrometer, but to any form of electrometer or 
galvanometer, or thermometer, or other measuring instrument, 
the movement of which is either dead beat or governed by a 
known law. The motion of the recording surface may be 
rectilinear or circular. The surface itself may be flat or 
developable. It may be propelled with uniform velocity or with 
uniform acceleration by any of the devices used for such 
purposes and known to scientists. The motion of the plate 
may be continuous, and the exposure may be given by open- 
ing and closing the shutter during the passage of the whole 
or a part of the sensitive surface. Several methods are avail 

able for determining with the requisite accuracy the exact. 
moment of the experiment. For slow speeds diffused daylight 
or a lamp will serve, while for higher velocities the limelight, 
or magnesium, or the electric arc or sunlight must be 
employed; in short, the methods and apparatus by which 
labour is lessened and improved results obtained in other 
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‘branches of photography are applicable to this. From the 
records so obtained the derived curve may be calculated or 
drawn either in the way I have described, or by means of 
any known device for differentiating curves, and for certain 
purposes the same process may be repeated on the derived 
curve itself, The apparatus has already done good service in 
physiology, and it now remains to extend its application to 
other departments of science. 


: Note added July 2, 1896. 


The following detailed analyses of the photographed curves 
-of two dynamos, one giving an alternating and the other a 
pulsating current, will illustrate both the practice of the 
method and its applicability to the study of motors and 
generators. By far the greater number of curves I have 
measured relate to the physiology of muscle and nerve. Most 
of them are as yet unpublished, but several are discussed by 
Prof. Burdon Sanderson in the Journal of Physiology, Vol. 
XVIII., pp. 117-159. 


No. 52, B.— Analysis of a Portion of the Curve given by the Inductor 
Alternator, while making 24 periods per second, with the urma- 
twre-shaft set as in Fig. 22 so as not to run true. The values of 


NTT AR in the last column are directly proportional to the 


T. AR. k AR. N. NTTAR. 
0 0 0 0 0 
68 +100 +2:0 - 10 | + 10 
70 + 8:5 +17 - 12:0 -103 
72 + 75 +15 – 18:0 -16:5 
74 + 55 +11 -198 | – 18:7 
76 + 35 +07 - 19:2 - 18:5 
78 | +15 +03 -187 -184 
80 – 05 -01 -176 -176 
82 | - 20 -04 -155 , -159 
81 — $0 - 0:6 - 115 -121 
86 ^ -38 -08 - 85 - 93 
88 -45 | -09 - 30 - 39 
90 — 45 -09 + 20 | + 11 
92 - 38 – 0:8 +15°0 | +142 
94 |^ - 25 – 0:5 4154 +149 
96 1:0 -0'2 | +160 | +158 
98 +03 | 401 +160 +161 
100 + ГЪ +0°3 + 16‘5 +168 
102 + 35 +07 +160 | +16°7 
100 : +48 +10 +155 | + 16:5 
106 + 60 +12 +14:5 +157 
108 | + T5 +1°5 + 75 + 90 
110 + 80 +16 + 20 + 56 
112 + T5 +165 -12:0 —10:5 


The portion given includes a complete period. The photo- 
graph is similar in appearance to Fig. 28, which was taken on 
the same day, viz., August 15, 1895. Owing to the spitting 
of the arc lamp, the negative is ribbed, making accurate 
measurement impossible. In this, as in the next example, 
AR is measured from the position of zero-potential With 
the alternating current A R changes sign, as does also N, 
although not simultaneously. | 
- The curve of which the analysis is given in the next column 
was & duplicate of that reproduced in Fig. 24, and was photo- 
graphed on August 15, 1895. The electrometer employed for 
these dynamo experiments was not the same as that referred to 
in the earlier part of the Paper, so that different constants are 
used in the calculation. The nominal E.M.F. of the dynamo 
was about 4 volts. The current was sent through a non- 
inductive resistance, from which a derivation led to the 
electrometer. As the exact value of this derivation was not 
ascertained, I have not reduced the subnormal readings to 
volts, but roughly 1cm. on the subnormal =0-25 volt at the 
brushes. 

In both cases the first column shows the time, T, in 
thousandths of a second, from an arbitrary zero. 

. In the second column, AR, the distance of the meniscus 
from the position of zero-potential, is given in units of a scale 
of which 50 divisions —14:1mm. on the photograph. This 
scale, which was ruled on glass, was fixed close to the wire G 
of the measuring apparatus (Fig. 18). The zero of its image 
was made to coincide with the position of zero-potential on 


No. 54, B.—Analysis of Curves given by a Shunt-wound Dynamo 
with Siemens Shuttle Armature, making about 700 revolutions 
per minute, and generating a pulsating current. 


k AR. N. NTTAR. 
7:00 0 + 700 
7:00 + 23 + 9°30 
7:08 + 57 +10°78 
1:18 + 67 + 13:88 
7:56 +105 + 17:86 
7:56 + 14:0 + 21:56 
7:86 +147 | +22556 
8:12 +155 | + 21:62 
8:28 + 95 | +1778 
8:46 +70 | + 15°46 
8:56 +47 | -- 15:26 
8°64 +25 | +1114 
8°68 00 ^ + 8:68 
8:58 — 25 + 6:08 
8:46 - 70 | + 146 
8:20 - 82 + 00 
8:06 - 80 + 0:06 
7:98 - 75 + 0°48 
718 - 66 J 118 
7°68 — §0 | + 2°68 
7:69 -40 | + 3°60 
7:58 — 20 + 5°58 
7:58 00 + 7°58 
7°60 + 30 -- 10-60 
7:70 + 56 +15°30 
7:84 +12°0 +19°84 
8:08 4154 -- 25-48 
8:58 +16°5 + 24-88 
i 8:70 -- 12:6 4-21:30 
8°78 + 8:5 + 17°28 
8:92 + 55 41-12-42 
9:00 0:0 + 9:00 
8:98 - 15 + 7°48 
8:94 - 27 + 6°24 
8:88 - 40 + 4-88 
8°78 | - 63 | + 2°48 
8:66 "MES 80 ` + 0°66 
8°50 | — 85 | + 0:0 
8:52 — 75 + 0°82 
8:18 (| - 67 + 1°48 
8:08 e 55 + 2:58 
7:98 56 4:5 + 3°48 
| 7:88 - 22 + 5:68 
i 7:82 — 02 + 7:62 
7:88 + 50 + 10-88 


N.B.—Here А Б (and k А К) remains continually positive, but fluctuates 
in value, while N not only fluctuates, but changes sign. 


— 


the plate, and the value of AR was read off upon it as each 
successive point on the curve was brought over the wire for 
the determination of the subnormal. I find this method more 
accurate and more convenient than that previously described. 

The third column shows the value of AR in terms of the 
subnormal. The constant multiplier (£— 0:2) is found by 
taking the ratio of the difference between any two values of 
A R and the difference between the corresponding values of N 
upon the normal excursion (Fig. 11). This ratio is constant 
if the electrometer is a good one. 

The fourth column gives the subnormals N at the points 
measured, reckoned as positive if the meniscus is rising and 
negative if it is falling. 

The last column is directly proportional to the E. M. F., and 
shows how it falls to zero twice in each revolution of the 
armature, although the photographed curve remains con- 
tinually above zero. It is interesting to note in No. 54 D, the 
way in which the negative value of the subnormal balances the 
positive E. M.F. indicated by the position of the meniscus on 
both occasions, and how the actual zero lags behind the zero 
of the subnormal. On examining the machine I found that 
the armature was not centrally situated between the field- 
magnets, and that its poles were not symmetrical, so that 
once in each revolution it came very near to one of the horns. 
Something of this kind is indicated by the curve of the 
E.M.F., which is more peak-shaped in one half than in the 
other. On plotting this curve I find that the areas of the two 
halves corresponding to the two faces of the armature coils 
are in the proportion of 195 to 206. This divergence from 
equality may be due to the fact that the brushes are not 
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exactly 180deg. apart, and the two halves о.е commutator 
are not quite equal. Тһе smaller area belongs to the steeper 
curve. | 

- I] am at present engaged upon а modification of this 
method. The sensitive plate is mounted as a disc upon the 
armature shaft, or a shaft revolving synchronously with it, 
and the image of the capillary is projected upon it, as in my 
pendulum machine, the whole being enclosed in a camera 
with an automatic arrangement.for exposing the plate at any 
given time during a single complete revolution. I propose to 
employ various well-known ways of connecting the whole or 
part of the armature coils with the electrometer circuit, with 
@ view of obtaining polar diagrams of E.M.F. by analysing 
the photographic records. , 


THE NIAGARA FALLS ELECTRIC LIGHT AND POWER 
| STATION. | | 


BY ORRIN В. DUNLAP. 


Е It is doubtful if another electric-light station in this country 
possesses the novel features found in the plant of the Buffalo 
and Niagara Falls El- сігіс Light and Power Company, of 


Fic. 1—One of the two 500 н.р. Two-Phase Westinghouse Motors in the 
Niagara Falls Lighting Station. 


Niagara Falls, N.Y. This name is apt to mislead some people 
to believe that the Company has to do with the lighting of the 
city of Buffalo ; but the fact is, Buffalo capital is interested in 
the plant, and they have tacked on the name of their city to 


Га. 2.—Rotor of 500 н.р, Two-Phase Westinghouse Motor. 


that of the name of their Company, their franchise giving them 
rights in Erie and Niagara counties. 

The especially novel feature of this plant consists in the fact 
that the controlling Company buy curreut as well as sell it. 
This is so, because they purchase electric power from the 
Niagara Falls Power Company, both for the operation of their 
plant and also for distribution to their customers. This arrange- 


ment is made especial advantageous, because the electric- 
light station in question is located at the back of Buffalo 
Avenue, almost opposite the power house of the Niagara Falls 
Power Company. 

The two-phase alternating current purchased comes to the 
electric-light station over four cables, each about lin. in 
diameter, laid in a tile conduit about 8ft. underground. Three 
manholes are placed along the course of this conduit on Buffalo 
Avenue, and there are also other manholes on the Company's 


Fic. 3.—Stator of 300 н.р. Two-Phase Westinghouse Motor. 


lands. As it extends along Buffalo Avenue the conduit is com- 
posed of several 3in. tiles, to provide for other cables as the 
future may demand; but on the Company's land the conduit 
is formed of one 8in. tile, in which the cables are laid. These 
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Fic. 4.—General View of 500 н.р. Two-Phase Westinghouse Motor. 


cables enter the lighting station on the east side, and imme- 
diately after passing the wall are brought to the surface, and 
extend up the wall, across the ceiling, through a second wall, 
into the dynamo room, where they descend to the switchboard. 
This switchboard has recording kilowatt-hour meters, and is in 
direct connection with the power house of the Niagara Falls 
Power Company. | 
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The switchboard controls the current supplied to the 300 
H.P. motors in use in this station, which are truly wonderful 
machines. These are two in number, and were made by the 
Westinghouse Electric and Manufacturing Company of Pitts- 
burg, Ра., which Company also built the large generators for 
the Niagara Falls Power Company that supply the current. 
Standing in the station, these motors attract much attention. 
Fig. 1 shows one of them in the station. The motors are of 
the self-starting induction type, designed to operate at a speed 
of 500 revolutions per minute when supplied with current of 
3,000 alternations per minute and 2,000 volts pressure. In 
Fig. 2 the primary, which is the revolving element in these 
machines, is ве п. ТЬе core is Збір. in diameter, and 14in. 
long inside the end plates. It is built of laminated steel ; each 
disc is punched with 120 slots around its periphery ; and these 
discs, when superimposed one upon another, form longitudinal 
grooves, into which the conductors are placed. The core con- 
tains five ventilating ducts, zin. wide. The conductors consist 
of machine-wound coils, separately insulated with fuller-boards 
and mica. The winding is tapped at suitable points, and the 
leads pass through the shafts to the rings, which receive the 


is to limit the flow of current when starting. "The iron ring, 
being of comparatively high resistance, prevents the induction 
of very large currents in the secondary, which, when the 
primary is at rest, acts precisely as the secondary of a trans- 
former ; and therefore if the secondary conductors were short- 
circuited by the copper rings when the switch was thrown in, 
the primary current would be excessive. It will readily be 
seen that these motors are one of the novel features of the 
Niagara Falls lighting station. 

It was in October, 1893, that the Brush Electric Light and 
Power Company was succeeded by the Buffalo and Niagara 
Falls Electric Light and Power Company, the plant then being 
located on the lands of the Niagara Falls Hydraulic Power and 
Manufacturing Company. In March, 1892, the two former 
villages of Niagara Falls and Suspension Bridge had been 
merged into one incorporation—the City of Niagara Falls 
and the new Company prepared to give a service such as befitted 
the Power City of the world. The present fine station was 
erected in the summer of 1894. This was operated by steam 
until March 22, 1896, when current was first taken from the 
Niagara Falls Power Company. 
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Кто. 5.—Brush Arc Light Machine at Niagara Falls (100-lighter). 


current from the brushes. In Fig. 3 is displayed the stationary | -The size of the station at the foundation is 95ft. long and 


secondary, which is also built up of slotted steel discs. Each 
slot contains one rectangular copper conductor, and all the con- 
ductors are secured to an iron ring on each side of the machine, 
as shown. Outside the iron rings are two copper rings, each 
carrying 82 small copper brushes, one for each conductor. 
The copper rings are rotated so as to either connect or dis- 
connect the brushes and the conductors, as is explained 
further on. Fig. 4 shows the two elements mounted in a 
cast-iron frame. 

The machine is started as follows: — The copper brushes 
mentioned above being disconnected from the conductors in 
the secondary, the switch through which current is supplied 
to the collector rings is closed, and the motor starts. As soon 
as a fair speed is attained one side of the secondary is short- 
circuited through the copper ring by connecting the copper 
brushes with the secondary conductors. This is accomplished 
by means of a ratchet movement and the handle shown in 

ig. 4. Then the other side of the secondary is short-circuited 
in the same manner. The object of the short-circuiting device 


69ft. wide. It is of brick, one story high, with steel truss 
roof. The dynamo room is 60ft. by 60ft., and besides this 
there is a boiler house, office quarters, oil room, machine shop 
and store rooms. The steam plant of the station consists of 
two boilers of 175 н.р. each, one 350 н.р. Corliss engine, 
24ft. by 43ft., and one 12ft. by 12ft. John T. Noyes' engine 
of 100 n.r. 

The dynamo room of the station eontains, in addition to the 
two 300 н.р. Westinghouse motors just described and a 4,000- 
light Westinghouse alternator, also four steam-driven 100-light 
Brush 5,000 volt machines (see Fig. 5), one 60-light Brush 
machine and an additional switchboard for the city circuits. 
These Brush machines are all new, having but recently been 
installed. Тһе addition of these machines, together with the 
Westinghouse motors, places the equipment of the station on a 
very modern basis. These Brush machines are of the open 
coil variety, built on the general lines of the old type designed 
by Mr. Brush in 1877 and 1878. However, instead of being two- 

pole these later machines are four-pole, having 24 bobbins on the 
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armature, the armature being connected in a manner permitting 
the use of two brushes instead of four to a ring. The machine has 
12 shaft wires, four bobbins being connected in series to two 
segments. The commutator is composed of three rings, each 
ring having eight segments. The commutator body is of iron, 
surrounded by insulating material covered with mica. Thus it is 
impossible for any portion of the commutator to become charred 
unless the mica is destroyed. The body of the armature is built 
up on a solid cast ring. The field spools are eight in number, 
and placed over the steel magnets in the ordinary manner. 


Besides the alternating current used for the big motors in 
their station, the Buffalo and Niagara Falls Electric Light and 
Power Company buy direct current from the Niagara Falls 
Power Company. This is explained by the fact that the first- 
named Company are the distributing agents of the last-named 
Company, and control the distribution of power beyond the 
limits of the Power Company’s lands in and about Niagara 
Falls. The direct current so bought is sold for operating 
motors in machine shops, planing mills, bicycle repair shops, 
running fans in hotels, ice-cream establishments, &c. 
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THE ''TUTANEKAI." 


The above-named vessel, which was built for the owners by 
Messrs. Dunlop and Co., of Port Glasgow, is designed for 
several purposes, the most important of which is the repairing 
of the New Zealand Government cables; and Messrs. Johnson 
and Phillips, of Charlton, who have supplied us with the fol- 
lowing particulars, were entrusted with the complete outfit of 
apparatus, accessories and stores for this purpose. 


The machine is built on two frames, made of steel plates 
with steel angles inside and outside, with welded corners; the 
drum shaft, which has large collars welded on for attachment 
to the frame, ties them well at the top; the forward bottom 
ends are tied by a steel plate and also by a flanged shaft, 
which carries the fleeting knives and takes the eyes of the 
main brake straps; there is also a T bar stay at the bottom 
after end, as well as diagonal stays at each end of the frames, 
thus making a very stiff job, and allowing of the whole of 
this part of the gear being lifted out in one piece, without fear 
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S. S. Tutanekai " Paying-out and Picking-up Gear. 


A novelty in the design of all the deck cable machinery and 
fittings is that it can all be easily removed, so that when the 
ship is not required for cable repairing the whole of it can be 
taken away and put into store, leaving the decks free. All the 
holding down bolt-holes are provided with sockets, into which 
plugs can be screwed so as to leave the deck perfectly water- 
tight when the gear is removed. 

The picking-up and paying-out machine (see illustration) is 
decidedly compact, though it is a double machine, and is 
designed to pick up cables under a strain of 20 tons; it only 
weighs 9} tons, and only occupies a deck space of 8ft. 8in. by 
11ft. бш. It is very similar in design to the gear recently 
fitted by the same firm on the Japanese Government steamer, 
except that it is not so powerful, and has horizontal engines 
instead of vertieal. 


of the shafts or bearings getting out of line. The machine is 
designed for two speeds, which can be geared on to either drum ; 
but the port drum only is intended for the heavy lift of 20 
tons, for which purpose it is built in steel, whereas the star- 
board drum is of cast iron. These drums are 6ft. 7in. diameter 
by 2ft. wide over all. They are internally geared, and have a 
rim cast on for the main brake, and so combine main drum, 
brake drum and gear wheel. These drums are arranged to 
run loose on the shaft, and are capable of many combinations 
with the gearing as follows :—(1) Both drums can work loose 
without the engine ; (2) both drums can work at the same 
speed with engine; (8) one drum can be driven by engine, 
while the other runs independently; (4) one drum can be held 
by brake, while the other is being worked by engine ; (5) power 
of both brakes can be put on to one drum. 
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All wheels are arranged to draw out of gear where possible 
when not required for driving, so as to avoid rattling. In the 
ease of the pinion which gears with the large drums, this 
necessitated cutting large holes in the frames, so that the 
pinion could pass right through them. The frames at these 
parts are provided with large circular cast-iron pockets, which 
carry bearings at each end, so that when the pinion is in work 
it is close up to a bearing, thus ensuring а very sound job. 
The brakes consist of steel straps with elm blocks attached, 
the ends of the straps being fitted with steel castings which 
carry nuts, with right and left hand threads to take the brake 
screws. 
of the machine, so as to be worked from the main deck. The 
lower part of the brake strap is fitted with a large cast-iron eye, 
which transmits the strain to the lower part of the machine 
frames by means of a steel shaft, which is secured to the 
frames by large cast-iron flanges. | 

The hauling-off gear is driven by chain from intermediate 
shafts, so that its speed is always proportionate to that of the 
drums. For holding-back purposes the sheaves have a brake 
rim cast on them, and on these rims a steel strap with screw 
adjustment is fitted, so that the amount of “drag” put on 
the cable can be adjusted minutely. The sheaves can slide 
along on their shaft to suit an inside or outside lead. A small 
Worthington pump is fixed between the frames to supply the 
main and holding-back gear brakes. 

The engine has cylinders 9in. and 16ір. by 10in. stroke, 
suitable for steam 1601Ь. per square inch, and it is complete 
with automatic bye-pass valve, steam valve, and link-motion 
reversing-gear, all of which, with the main and holding-back 
brakes, are within reach of one man at the after end of the 
machine. The gear was run under steam pressure at Messrs. 
Johnson and Phillips’ Works, and also on board the vessel, to 
the satisfaction of the consulting engineers, Messrs. W. H. 
Preece and W. R. Culley. 

The bow gear consists of two steel sheaves, 8ft. 24in. diameter 
by 11}in, wide, which run loose on a steel shaft supported in 
cast-iron brackets, attached to three steel girders. Each 
sheave is provided with cast-iron whisker guards to prevent 
the cable getting off the sheave. The girders are fitted with 
eyes and bollards to secure the stoppers. A davit is provided 
between the sheaves for launching mushrooms, &c., and is 
arranged to fold down out of the way when necessary to let 
go the “ bight.” 

The vessel is fitted with the usual dynamometer, lead wheels, 
deck leads, troughing, &c., and is fully equipped with a com- 
plete outfit of stores and accessories, including grapnel and 
buoy ropes, grapnels, mushrooms, buoys, chains, sounding 
shot, steam-sounding machine, steam-hauling gear, &c., 
and the testing room is provided with a set of first-class 
instruments. 


COST OF ELECTRICITY SUPPLY.* 


BY ARTHUR WRIGHT. 


No manufacturing undertaking can be considered to trade on a 
sound commercial basis unless it has ascertained to some degree of 
accuracy the cost of supplying the commodity it produces. That 
the electricity supply business at present can hardly be said to pass 
this criterion of commercial soundness the author thinks will be 
generally admitted, when it is remembered that although electricity 
has been regularly supplied for over five years from many large 
undertakings in quantities exceeding a million units annually, yet 
at the present time no very definite basis has been agreed upon by 
which the cost of energy wasted in feeders, transformers, shunted 
meters, &c., can be estimated, or on which to arrange tariffs for 
such varying classes of consumers as street lamps, motors, business 
premises, electric tramways and other industries consuming the 
electric current. 

To ulustrate this great diversity of tariffs and presumably the 
uncertainty as to the true basis for cost calculations, the author 
points out that in many towns discounts are given in proportion to 
the amount of electricity consumed, thus assuming that the cost of 
supplying electricity depends mainly on the quantity taken. In 
other towns rebates are given on the basis of the time of the day 
during which the electricity is consumed, or on the lengthened use 
of-the lamps or plant consuming or producing the electricity. 


* Paper read before the Municipal Electrical Association, June, 1896. 


The screws and rods are taken down to the after end 


Again, in others, the electricity consumed in motors is charged at 
a different rate to that consumed iu lamps, implying thereby that 
it costs less in the one case than in the other. Curious instances 
of the uncertainty of opinion on this subject, which is of the first 
importance to central-station managers, are afforded by the vary- 
ing and often quite arbitrary figures charged for the electricity 


| consumed in public street lamps, and by the compiler of electricity 


works costs in a largely circulated technical journal, who, in 
estimating the profit or loss made on the supply to public street 
lamps, has actually to assume the cost of the electricity to these is 
the same as the average cost of all the electricity supplied from 
the central station. 

A commercial undertaking supplying only one commodity such 
as electricity, ought surely to be able to show from its books 
where and how the profits or losses are made. Hitherto, however, 
central stations have had to be judged as to whether they are success- 
ful or not, solely on the net results of the year's trading, irrespective 
as to whether the profits or losses were made from all the con- 
sumers or from only a portion of them, because no proper method 
of keeping the profit and loss account has been as yet agreed on 
among central-station managers. 

The question now naturally arises, is there not some easy and 
practical method for doing away with the continued guess work at 
the cost of supplying electricity to the varying classes of consumers 
which is so often resorted to, and with the present great diversity 
of systems of tariff ? | 

Of the many proposed methods devised for arriving at a solution 
of the complex problem of determining the cost of supplyi 
electricity, the most obvious and easy is the usual one adop 
by most of us—viz., that of dividing the total annual expenditure 
or the amount debited to the revenue account of a central-station 
undertaking by the total number of units delivered to the con- 
sumers, and to accept this actual average cost per unit as a 
sufficient guide for all purposes. Many business men, however, 
now recognise that this result is of no more use in deciding the 
question of which is the correct tariff by which to charge the 
various classes of consumers than would be, to a railway manager, 
the knowledge of the average cost of carrying passengers on his 
railway per mile, should he want to know for how little he could 
profitably carry a certain number of excursionists on a given day. 

Dr. Hopkinson, in his classical Paper before the Junior Engineers,“ 
very clearly proved that the cost of supplying electricity cannot be 
correctly defined at so much per unit, unless the rate of supplying that 
unit be also stated, and showed that the cost depends much more on 
the greatest rate at which the electricity has to be supplied than it 
does on the amount actually supplied. He, moreover, urged that 
it was both morally unjust and commercially inexpedient to always 
charge a uniform rate for a manufactured commodity which in one 
case might very obviously require ten times as much plant for 
manufactuying it as it would in another, owing to its having pos- 
sibly to be supplied at ten times as great a rate. 

The results Dr. Hopkinson obtained from the very bold method 
of analysis adopted were so novel and surprising that perhaps this 
may account for so many of us still ignoring his conclusions, and 
partly doubting the accuracy of his method. Recently, Mr. Edison 
and Mr. W. J. Greene, in America, have attacked this problem in 
а very practical spirit; and the last-named gentleman has still 
further developed the theory on the subject, with the result of 
arriving at practically the same conclusions as Dr. Hopkinson as to 
the correct basis on whieh to frame electricity charges. As far as 
the author is aware, no one has hitherto made public the results of 
applying the original Hopkinson method to actual accounts. He 

erefore proposes to describe modifications of the method, and the 
results of analysing by them the figures obtained from the central- 
supply station with which he is most conversant, namely, thet of 
the Brighton Corporation. 

At the onset, he stipulates that the cost of supplying electricity 
shall be understood to be the sum of all the items necessarily 
debited to the undertaking's net revenue account, or that it is 
equal to the amount of revenue the undertaking must earn per 
annum for it to be considered self-supporting. In the next place, 
it must be understood that the methods adopted are only really 
applicable to stations which have got into full working order and ' 
which are not either over-capitalised or much too large for the 
actual business done, but which can be extended as soon as the 
increase of demand will warrant same ; and in such a business as 
that of electricity supply, it is essential for commercial reasons to 
assume the supply is taken by all classes of cousumers for at least 
one year, when estimating the total cost of supplying these classes. 
If monthly or quarterly statements be made of the total expenses 
and charges debited to the revenue account of a central-supply 
station, the most careless observer cannot fail to notice how very |. 
slightly the total expenditure varies during the different months of 
the year, although the output or sale of units during the different 
months may vary as much as threefold. A comparison of these 
monthly or quarterly statements during & period when the output 


* See Th Electrician, November 11, 1892, Vol. XXX., p. 29. 
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has considerably varied furnishes, in the opinion of the author, the 
most correct and simple method for determining those portions of 
the total cost of supplying electricity which vary with the number 
of units sold, and which are conveniently called ‘‘ running costs 
in contra-distinction to the **standing-by cost,” and the method by 
which the cost of supplying any class of consumers can be approxi- 
mately ascertained. 

In the first place it may be observed that, as regards the above 
divisions of the total expenditure into the two classes of running 
and standing-by costs, in actual central-station practice only the 
following items can be properly included under the head of running 
costs—coal, oil, water and a few other engine stores, besides those 
repairs to the steam and electricity generating plant which are 
caused by the continued supply of electricity to consumers. 

Under standing-by costs must be included all coal and oil used in 
getting up steam and in keeping the machinery and mains in a 
position to supply electricity to the consumers at any time, also all 
other stores used in the station or on the mains, all the wages 
debited to revenue account, as in practice these do not vary from 
month to month with the output of electricity, repairs to buildings, 
mains, meters, and those repairs to plant, &c., which are due to it 
having to be kept in a position to supply electricity, all rates and 
taxes, management expenses, insurances and all provisions for 
redemption of capital and interest on same, and for the creation 
of any reserve or depreciation fund it may be decided to form for 
the purposes of preventing any cessation of the supply at any 
future time. 

Of the above items constituting the running and standing-by 
costs, the only ones which are not capable of being at once debited 
to the proper division are the coal, stores, and repairs of plant, but 
the two first of these can be very fairly divided by the use of the 
following simple method, which its accompanyiog formula will 
explain and justify. Let T represent the total expenditure on 
these items during one month or period of time when the sale of 
electricity U is great, and T’ that for another period of preferably 
the same year when the sale U' is much less. Let S be the cost of 
the two items coals and stores which have to be used during each of 
the two periods on account of having to get ready and to stand by, 
and R the running cost per unit it is desired to determine. 

Then by the definition, as T=S+RxU 


and T'—S - Rx U' 
then ,T-T'-Rx(U-U) 
therefore, R=% and S-T-RxU or T - RxU', 


or the average cost per unit of continuing to supply electricity 
during these two periods is the difference of the total expenditures 
divided by the difference of the sales in the two periods. 

With regard to the item of plant repairs due to continued supply, 
as these repairs are of an accumulative nature, it is advisable to 
divide the total of all items of repairs obviously due to having to 
continue generating electricity from the commencement of the 
supply by the total number of units since supplied, the quotient 
will be then a fair valuation of the running cost per unit for plant 
repairs. 

o illustrate the above method of apportioning items involved 
both on account of running and standing-by, the following state- 
ment referring to the figures of the Brighton undertaking will be of 
use :— : 
————$———————————————————————————————————————————————— 


| Th „The units sold 
___ е amount | Engine durne these 
spent in coal. stores. in бе чы 
In the three months of October, | 
November and December, 1895... £990 £201 566,040 
In the three months of May, June 
and July .............................. 365 133 109,662 
The differences between the figures 
:. A ET N £625 £68 256,378 


Therefore, by the above rule the running cost for coal during these 


six months was 625 x 240 _ 0-5 84d. per unit. 
256,378 

For oil and stores 68 x 240 _ 9.0634. per unit, 

256,378 i 


and from the total amount spent on running-cost repairs, during 
the four years the central station had been in full working order, 
the author finds the running-cost repairs averaged at the end of 
1895 0:063d. per unit sold. Then, as the running costs of the 


remaining six months of 1895 were about the same as the above 


values, by this method it is possible to arrive at a very fair division 
into running and standing-by costs of the items on the debtor side 
of the revenue account of 1895, 


Division of the debtor side of the Brighton 1895 revenue account 
into running and standing-by items :— 


Rate per | 
unit for Total Total t 
running | running Total 5 
Item. costs de- costs for | standing- sits ike i 
termined |the 867,500, by costs. 1 oe 
by above | units sold. 18955 
method. 
S!! Á—— 0°584d. | £2,111 £485 £2,596 
Ster 8 0-063d. 230 502 532 
Repairs to plant ............ 0:0634. 230 147 577 
„ to buildings yb T 59 69 
„ to meters 69 69 
„ to mains 463 463 
Wages ....................... 1,719 1,719 
Rates and taxes .. ... ..... 527 521 
Management si 1,838 1,838 
Insuran ee Р 69 69 
Interest and sinking fund 7,777 7,777 
Totas 071d. | £2,571 {£13,255 £15,826 


As the annual maximum load on the station is generally increas- 
ing, the mean of the two consecutive years’ annual maximum load 
is taken to be the demand on the station, in calculating the 
standing-by cost per kilowatt ; this in 1895 was £17°9 per kilowatt 
as thus defined. 

The above obtained values for the running and standing-by costa: 
at Brighton in 1895 are closely confirmed by quite a different 
method to be presently described, based on the analysis of the 
different years’ expenditure curves into the different terms of an 
equation obtained empirically. 

If the total monthly expenditures as above defined from soon. 
after the starting of the undertaking be plotted in the form of a 
curve, such as the dotted one shown in Fig. 1, and the correspond- 
ing sale of units be plotted alongside this, no very obvious connec- 
tion between the two curves will be discernible, at all events 
certainly nothing like the uniform price system of charging implies 
ought to exist. 1f, however, the maximum annual load taken off 
the mains be plotted on the same diagram, as shown by the crosses, 
with a suitable scale, and these points or crosses be connected by 
straight lines, a very obvious tendency becomes apparent after the 
first or second year for the monthly total expenditure to follow this. 
line joining the points representing the annual maximum loads, and. 
the slight deviations from this line will be found to be roughly 
proportionally to the monthly sales of electricity. 

The author, after studying this monthly expenditure curve of 
the Brighton station, which he thinks may claim to be one fairly 
representative of economically run undertakings, feels convinced 
that the chief governing factor in determining the monthly expendi- 
ture in any central station will probably be found to be the maximum 
annual load which the station has to be prepared to meet every 
succeeding year, and that after the first year or two the total of the 
standing charges will be found, for all practical purposes, to be 
fairly proportionate to this maximum annual load. 

Mr. W. J. Greene, in the paper alluded to, has pointed out that 
the standing charges ought theoretically to be divided into the three 
following distinct classes of expenditure :—No. 1. Those due to the 
preliminary expenses in starting the undertaking, which Jmay be 
called Basic expenses. No. 2. Those depending on the oost of 
connecting the consumers, called Connection costs. No. 3. Those 
proportional to the total maximum simultaneous demand of the 
consumers on the mains, and conveniently called Demand costs. 

With regard to these three groups into which the standing 
charges may be divided, the author finds that the following is the 
percentage each of the three classes bore to the total annual 
expenditure incurred after the Brighton undertaking had been 
worked four complete years :—The Basic, or those due to the original 
unproductive outlay incurred in starting the undertaking, constituted 
6:8 per cent. of the total. Connection costs, ог those due to the 
cost of oonnecting the consumers, 11 per cent. The Demand costa, 
or those due to having to be ready to supply the annual maximum 
load, 66:4 per cent. ; and the running costs, or those due to having 
to continue to run the machinery after it has been started, 16:3 
per cent. | 

The most important point to be noticed in connection with these 
ratios is that the very small percentage that the running costs bear 
to the total in such a town as Brighton, viz., only 16:3 per cent., 
would obviously be very much smaller if coal be there obtained 
at say 10s. per ton, the price paid for an equivalent quality in 
some of the northern and midland towns; and in that case, instead 
of annual standing charges being about five times the running costs, 
as they are now at Brighton, they would probably be quite eight 
and a half times. Hence, there is obviously the greater necessity for 
a differential tariff in towns where coal is cheap than where it is dear, 
as at Brighton. 


540 


- — — 


In view of the great expense of connecting consumers and of 
this being practically indepeudent of their demand or consumption, 
Mr. Greene strongly advocates the system of making a minimum 
charge per annum on this account, as well as on account of their 
demand. The author’s experience, however, tends to prove that 
the sum total of the three classes of standing-by expenses follow, 
as a rule, the rising line connecting the annual maximum demands 
on the mains. 

This near proportionality of the standing charges to the 
plant capacity of a fairly economically run station may be a 
surprise to many who think, as the author was formerly inclined 
to, that the cost per kilowatt demanded on the station would 
diminish rapidly as the station increased in size; it must be 
remembered, however, that the above rule does not only include 
the standing charges due to the central station alone, but it 
includes all expenses due to mains, meters, service lines, &c., and 
that the statement does not by any means imply that two stations 
can be as economically run as one of the same capacity as the two. 

The above tendency seems capable of explanation after the 
following considerations :— 

That although the original basic charges become less and less in 
pope to the total expenditure, as the undertaking grows 
arger, other charges of a similar pioneering character continue to 
be incurred from year to year; such. for instance, as those on 
account of the cost of extending supply mains into new districts, 
running or building from time to time expensive feeders and sub- 
stations; increased office and engine-house accommodation which 
are generally built many years before their full capacity is wanted, 
and moreover this class of expenditure is not generally all incurred 
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with stations that have been running for three or four years, is 
that of analysing graphically curves of monthly total expenditure, 
output and maximum demand; although this is more tedious and 
of more theoretical than practical value, the close agreement 
between the Brighton actual with the monthly costs calculated from 
the empirical formula thus obtained is another proof that the cost 
per unit for running expenses is not now more than 0*8 of a penny. 

The formula from which the full line on Fig. 2 is calculated 
is the one found to most nearly fit the last three years' curves, and 
is as follows :— 

Total monthly expenditure in £ 


=£190+1°25xD © Units so per month 


Where D is the value in kilowatts of the gradually increasing 
maximum load line of Fig. 1. 

From the near agreement of the two analyses of 1895 revenue 
account of the Brighton undertaking, the author feels justified in 
assuming that the cost of continuing to run the machinery after it 
is once in a position to supply has not varied very much from jd. 
per unit during the last three years, and that the annual atanding 
charges can now be taken to be about £17:9 per annual maximum 
kilowatt taken from the mains. | 

The question next arises, how is each consumer's proper pro- 
portion of the annual total standing charges, as determined in the 
manner previously described, to be properly apportioned? Theo- 
retically, it might be said that the standing charges ought to be 
divided into amounts proportionate to the maximum demand of each 
consumer, at the day and at the very time the maximum load 
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Fic. 1.— Curve showing how monthly expenditure is related with the maximum rate at which Electricity is supplied in any given year, rather 
than with the monthly sales. 


simultaneously, but is spread over & great many years after the 
Starting of the undertaking. Also, as regards the connection 
expenses, as the business grows larger, the average individual 
demand of the consumers on the station tends to become 
smaller for the two following reasons:—No. 1.—Because the 
class of consumers generally requiring to be connected soon 
after the commencement of the undertaking are the larger business 
premises, shops and hotels, which do not cost for connection so 
much per kilowatt demanded as do the succeeding classes of smaller 
shops and private houses. No. 2.—As the number of consumers 
supplied increases, a greater variety of classes are included among 
them, and the diversity of the hours st which they use their 
maximum loads tends to increase, so that a smaller kilowatt 
capacity of the plant and mains is thus required than if only 
one class, such as shops, whose maximum demands would be 
more simultaneous, were supplied ; this and the former cause both 
obviously must tend to make the connection oost per kilowatt 
demanded on the mains increase with the growth of the supply 
undertaking. 

The above reasons appear to the author quite sufficient to account 
for the observed near proportionality of the standing charges to 
the maximum load on the mains of a station in full working order. 

‘The other method referred to, which can be made use of in 
determining what effect the varying output has on the various 
items constituting the total cost of supplying electricity, especially 


occurred on the mains each year. This, however, it is obviously 
impossible to determine in practice, and would not be, moreover, 
necessarily equitable to the consumers who might or might not 
have übel their maximum demands at the exact moment in 
question. In practice some arbitrary definitions, more or less 
equitable, of what constitutes a consumer's call on the plant have 
to be made. At Brighton, for instance, instead of taking a 
consumer's maximum demand to be the greatest rate of taking 
current а the year, it has been considered fairer to the 
consumer to take the mean of six winter months’ readings of a maxi- 
mum current indicator, which, by ite very nature, takes quite ten 
minutes to fully register the ing.current. For the purposes 
of caloulating the cost of supplying any individual consumer, it 18 
then assumed that the mean demand as above defined bears to the 
total of all the consumers’ demands the same proportion that the 
plant and mains necessary to supply this one consumer bears to 
the total plant, &c., required for all the consumers ; therefore a 
proportion of the total annual standing charges is debited to 
each consumer in proportion to his mean demand. In the opinion 
of the author, this method gives as nearly as possible the fairest 
division of the standing charges, and it makes substantial allow- 
anee for the fact, that the demands of the different consumers do 
not all coincide in point of time of day. Opportunities ate also 
given for preventing any unusual maximum demand being regis 

tered, so as not to penalise the consumers for having parties, &o. 
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Owing to the varying time of day at which the different con- 
sumers’ heaviest loads are taken from the mains among the fairly 
large and representative number of consumers at Brighton, the 
maximum load of the station is now only 66 per cent. of the sum 
total of the consumers’ maximum demands. This want of coinci- 
dence in point of time of the consumers’ maxima thus means a 
considerable saving in plant and mains, consequently in the standing 
charges of the undertaking ; therefore the consumers are entitled 
to the benefit of this, which they get by the Corporation assuming 
that each kilowatt demanded by a consumer only costs 66 per cent. 
of the above mentioned £17:9 a year, or £11:8 per annum, which 
works out to nearly 74d. per day per kilowatt demanded by any 
consumer. This figure of 72d. per kilowatt, and the previously 
determined figure of 71d. per unit for running expenses, enables 
the cost of supplying electricity to any consumer in Brighton this 
year to be very closely ascertained, and from this data the curve 
of costa, Fig. 3, has been drawn. The solid line gives the average 
cost of supplying each unit to a consumer at Brighton in 1895, who 
used his demand so many hours or fractions of an hour per day on 
the average throughout the year. The hyperbolic line of dashes 
shows how rapidly the charge to cover the standing cost falls asthe 
time of daily use of the demand is lengthened ; the total cost curve 
is obviously obtained from this by adding 71 to it vertically. 

As it was thought impolitic to charge consumers on the true 
theoretical method of so much per maximum kilowatt demanded, 
and so much for the running costs of the units registered by their 
meters, on the ground that this tariff might possibly have the 
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effect of preventing consumers installing any other lamps than 
those likely to be constantly used, it was suggested that nearly as 
fair a charge could be made by refusing to reduce the highest 
ee price per unit consumed until the individual consumer 

ad paid off all his proportion of the year’s standing charges, as 
determined by the demand indicator, in the manner above de- 
scribed. This system has worked out very well during the last 
three and a-half years, and naturally tends to encourage profitable 
consumers to use electricity. | 

From the above calculations it follows, provided all consumers 
paid 84d. per unit for the first 365 hours iu the year they used their 
demand, and jd. for all units consumed afterwards in that year, 
the whole of the annual expenditure would be covered, and the 
Brighton undertaking would be considered in a self-supporting 
condition. However, there will always be a considerable number 
of consumers who do not use their demand on the average one hour 
per day throughout the year, among whom, of course, must be 
included a great many of those connected during the year in 
question, and as the maximum price chargeable at Brighton is 
fixed at 7d. per unit, it is impossible to charge on this equitable 
basis. The tariffs adopted for the last three years have been 
something therefore less fair to the long-hour profitable consumer, 
and by the one now in force each consumer pays 7d. per unit for 
the first 365 hours in each year he uses his demaud and 3d. after- 


wards. This tariff will, doubtless, produce sufficient profit during 
this present year from the units charged at 3d. to people using 
their demand, say slightly more than ji hours per day, to justify a 
reduction in the 3d. units being very soon made to 24. per unit. 
The small dotted curves show the average price paid by the 
Brighton consumers on the present and proposed future tariffs 
according to the average daily number of hours they individually 
use their demands. From an inspection of the tariff and cost 
curves in Fig. 3, it will be seen that loss was incurred on supply- 
ing all consumers at Brighton during 1895 who used their demands 
less than 600 hours per annum. In connection with these unprofit- 
able consumers, it may be quite reasonably asked how with a 
given plant and set of mains it can be said that the undertaking 
can lose money by having to supply one set of short-time con- 
sumers while it is making a profit on supplying others with the 
same commodity, or why selling units at d. can be less profitable 
than not selling them at all. The answer is, that in growing 
stations, as the author premised should alone be considered, the 
same expensive extensions and the consequent increase of standing 
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Fic. 3.—Curve of Average Cost and Charges. 


costs are necessitated by having to supply the short-time consumers 
as if they were long-hour users, although they probably only use 
their proportion of the plant say three months out of the twelve ; 
thus ikay not only cause fresh capital to be spent, the interest, &c., 
on which they cannot pay off themselves, but they necessitate their 
unpaid share of the standing charges being paid by the better class 
of consumers, who could have been supplied from the station in the 
condition it was in at the end of the year without further extensions 
having to be made for many years to come; therefore, actually this 
short-time class increase the charges to the profitable, and this is 
surely only another way of stating that there is loss incurred by 
having to supply them. 

Given the cost of the standing charges per kilowatt demanded by 
the consumers, the running costs per unit and the individual 
demands of all the consumers, it must be obvious that it is then 
possible to make out an annual profit and loss account showing 
what profit or loss is made from any class of consumers. The 
author has prepared such a one for the Brighton undertaking 
іп 1895. Не has taken the running costs at 0 84. per unit, and has 
divided the classes of consumers in the four following :— | 

1. Those who were connected during the year, and of which а 
great many therefore could not naturally have had enough time to pay 
off their proportion of the standing charges incurred during the year 
in providing sufficient additional plant for their probable demands. 


D 
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Profit and Loss Statement, 1895. 
Class 1.--Consumers connected during 1895. Class 2.— Consumers using demand less than 1 hour per day on the average throughout the year- 
Class 3.— Consumers using demand from 1 to 14 hour per day on the average throughout the year. Class 4.—Consumers using demand over 
14 hour per day on the average throughout the year. 


| Total of Net result of sup: 


| 7d. Units. 3d. Units. 
(Һе demand | ply to each class. 
Class. | in VV 5 к рск . | a тш 
| kilowatts | No. 7 ae” сше dou | No. Е ee | 
| units ed on . |сов{в base ota units .| costs a 
| Jd oid charged per day on ‘8d. Сон: | Revenue. | Loss, charged | "84. per Revenue. | Profit. | Loss. | Profit. 
| аё 7d per kilowatt. | per unit. | at dd. unit. 
| 22 ͤ УИНН Е 3 PNE n ЕЕРЕЕ — оз с 
1 | 175 32,608 £2,080 £110 £2,190 | £951 | £1,239 | 25,682 £86 £321 £255 | £1,004 s 
2 162 | 39,006 1,929 130 2059! 1,158 921 |... ыс М a ч 921 
- 5 118 | 45,564 1,410 149 1,559 1,529 230 | 10,873 ! 45 | 136 91 139 E 
4 | 635 254,443 | 7,540 831 8,371 7,422 919 459,318 1,490 | 5,741 4,251 £3,502 
Totals.. | 1,090 371,621 £12,959 £1,220 (£14,179 | £10,840 | £3,539 495,875 £1,621 | £6,198 | £4,577 | £2,064 | 9,002 
Deduct 1оввев........................... 2,064 
Itesultant annual net prolßtl!,,,r᷑³ | £1,238 


2. The consumers who did not consume sufficient electricity to 
be equivalent to the use of their demand 365 hours or one hour per 
day on the average. 

3. Those who were a source of loss to the undertaking owing to 
their using their demand less than 1à hours per day, which was 
about the minimum time necessary on the present tariff to pay off 
all the cost of supplying them for that period. 

4. The profitable class who used their demand more than about 
1} hours per day on the average throughout the year. | 

From the foregoing profit and loss account it will be seen that 
1n consequence of the highest price allowable being fixed at Brighton 
at 7d. per unit, it was necessary to charge the longer users of 
electricity at a substantial profit to recoup the losses incurred in 
having to supply the unprofitable, although this was nothing 
approaching the rate of profit that would have been charged to 
them had all consumers paid the uniform price per unit necessary 
to produce the same revenue. 

e results of the above presumably correct methods of analysis 
being ap lied to existing electricity works accounts appear to so 
thoroughly confirm Dr. Hopkinson’s startling conclusions, and to 
warrant so many fresh departures from the usual methods of 
attempting to develop the business of electricity supply, that the 
author sincerely trusts the Convention will carefully criticise the 
principles enunciated, and either frankly combat, refute, or accept 
the following far-reaching conclusions the author has been forced 
to realise. 

1. It is the duty of municipalities to charge a uniform rate of 
profit on the cost of supplying electricity rather than a uniform price 
to all consumers, and much more so in the case of electricity than 
with gas, because of the much greater percentage standing charges 
bear to the total cost in the former than in the latter case. 

2. To charge the same amount for the electricity consumed by 
100 lamps burning four hours a day as that by 400 lamps burning 
one hour per day is manifestly unjust to the longer user, as only a 
quarter of the plant and copper are required to produce and supply 
it as are required by the shorter user. 

3. The practice of charging profitable and unprofitable consumers 
the same price per unit must necessarily have the effect of keeping 
the average cost and price higher, consequently the supply business 
smaller, than by charging a uniform rate of profit to all consumors, 
because, having to charge the profitable consumer in order to recoup 
the loss incurred in supplying the unprofitable must tend to pre- 
vent the former using it as liberally as if he had not to pay such a 
high rate of profit. Therefore electricity can be produced at a 
lower price on an equitable sliding scale of charges than on a 
uniform price. | 

4. The extremely low price at which electricity can be profitably 
supplied to consumers after they have paid off their proportion of 
the standing charges much more than compensates for the difficulty 
of understanding a uniform rate of profit tariff, as shown by the 
increasing rate of receiving applications for electricity in towns 
where differential charges and low prices to long users are in vogue. 

5. It is in every sense advisable to retain the initial charge per 
unit at the highest permissible figure and the charge for current after 
the standing charges are paid for at as low a figure as is compatible 
with making a safe annual net profit, as experience proves that 
consumers judge their electricity accounts solely on the total 
amount, and those consumers who are always charged the highest 
price are naturally the least worth having, and the only ones likely 
to complain of the equal-profit system of tariff. 

6. It is erroneous to suppose that by increasing the size of the 
business the loss on supplying the ordinary short-hour user will 
diminish as time goes on; as offices and similar short-time consumers 
generally light up at dusk, an increased number of such can only 


ment wanted is not difficult to attain. 


чүл the peakiness of the load curve, and cannot therefore 
reduce the standing charges per kilowatt demanded, on which the 
cost of supplying them 1 depends. 

7. It is much fairer to the ratepayers to try to limit the supply 
to consumers who are willing to pay their share of the costs than 
to have to rapidly extend the supply works in order to take on 
more unprofitable as well as profitable consumers, or, in other 
words, it is more justifiable for a municipality to lose the unprofit- 
able consumers by raising the initial price, and to take in their 
place more profitable ones, than to extend the works directly their 
capacity is reached. 

8. The enormous cost of getting ready to supply electricity, 
compared to the cost of continuing to supply when ready, can be 
best realised by remembering that it costs two and а half times as 
much to supply a unit to a consumer who uses his lights on the 
average only one hour per day as it does to another who uses them three 
hours. 

9. With coal at the price paid in Brighton, the same reduction 
can be made in the average cost of producing electricity by so 
arranging the tariff as to improve the load factor 3 per cent. as if 
the coal bill had been reduced 15 percent. Although the author 
does not wish it to be understood that he discourages the attempt 
to save coal, he desires to point out that it is much more worth 
while trying. to improve the load factor than to reduce the coal 
bill. Since the differential tariff has been adopted at Brighton, 
the load factor has improved 50 per cent., showing the improve- 
In the Midlands, where 
coal is half the price paid at Brighton, probably the same reduotion 
in the average total cost of electricity would be made by improving 
the load factor 3 per cent., as if the coal bill had been reduced 
30 per cent. 

10. The difference in the financial results of central-supply stations 
are more due to the different load factors, and the varying economy 
in standing-by costs, than by any great differences in the amount 
of running costs. 

11. The rapid fall in the cost of supplying electricity as the 
average time of use increases makes the small householder a much 
more profitable class to supply, both in his residental and shopping 
districts, than the residences and shops where the wealthy dwell 
and deal, owing to the frequent absence from home of this class 
and the early closing of their shops. 

12. One of the most important consequences of the fact that 
electricity can be profitably supplied from central stations to 
consumers at the rate of 84d. per unit for the first 365 hours in 
each year they use their demand, and for something between 4d. 
and 1d. (according to the price of coal) for any electricity consumed 
afterwards in the same year, is that street lighting and that of 
basements or dark buildings lighted all day long, can be more 
cheaply done by electricity than by any other form of artificial 
light as in those cases where the use is on the average eleven 
hours per day, or 4,000 hours per annum, the inclusive cost for the 
electricity consumed will not generally exceed 144. per unit. 

The fact that up to the present only the very fringe of street 
lighting has been touched by the electricity supply undertakings 
appears to the author a sure sign that Dr. Hopkinson’s conclusions 
have been hitherto ignored by most of the responsible managers ; 
and to again direct and urge them to give their closest attention to 


them has been the author's object in writing this lengthy Paper. 


DISCUSSION. 

Mr. H. MAVOR said he had had come experience with the method of 
charging adopted by Mr. Wright, апа had come to the conclusion that it 
was not practicable ; and though Mr. Wright lad since proved that it was 
practicable, he (Mr. Mavor) still thought the method was uunecessarily 
expensive and complicated for the supply station, The method he would 
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suggest was this. Take, for instance, a consumer who had 1,000 lights 
upon his premises, and give him a supply at the rate of 500 amperes per 
hour. If they put an ordinary recording meter on to the consumer's 
premises, they would find that at the end of the year a certain number of 
ampere-hours was recorded. If they divided that total by 500 they would 
have the average number of hours during which a lamp had been used, and 
if the charge were based on that, they could then differentiate the valuable 
consumer from the consumer who was not a profit to the station. With 
regard to street lighting, that was also a very important question. If any- 
one attempted to go in for street lighting with the idea of making any 
profit whatever, it would be found that only in the best regulated stations 
was this possible. 

Mr. H. M. SAYERS (Bournemouth) said the question had interested 
him very much during the last few years, and after giving a considerable 
amount of attention to it, he had recommended his company to adopt the 
system which was first used by Mr. Wright. This was put in operation in 
1895, and he must say that the increase in the number of units sold to the 
consumers, who were favourably affected by the change, showed that they 
took a great deal more current than they did before. He found a little 
eae vied in making them understand how they were going to get the 

enefit. 

Mr. ALEXANDER SIEMENS aaid he did not agree with the idea of 
charging for so many lights installed. He had electric light in his own 
E house, in every room, and he paid 8d. per unit, and he used to pay 

. for gas, and he found the bills almost alike, and of the two the electric 
light came out a little cheaper, and then he had a much more convenient 
light than gas. He thought it was not a good plan to put the switches on 
the fittings. They ought to be put in a handy place, so that anyone on 
entering the room would know just where to put his hand on them. 

Mr. ARTHUR ELLIS said when he first started at Southport the 
customers were all supplied on the same basis—that is, they all had some 
rate of discount on the total charges. But the people grumbled so much 
that in 1895 they decided to adopt the demand system, and they found 
that by the end of the year the result was so satisfactory that nearly 39 
per cent. of the consumers were getting the electric light at the lower 
cost that is, they charged 7d. per unit for the first two hours, and after 
that the charge was 4d. per unit. They found their best customers were 
the small shops, such as tobacco and small grocers’ shops. His Committee 
were afraid the income would be reduced by the lower charge, but it was 
found that for the same number of consumers they had an increase of 18 
per cent. ia the receipts. 

Mr. C. H. WORDINGHAM (Manchester) said he thought there was no 
question that the system adopted at Manchester was the right one. They 
made a fixed charge of £12 a year per kilowatt demanded, and then 2d. 
per unit actually consumed. He said, this in principle was exactly the 
same as Mr. Wright's method, but Mr. Wright’s method had one most 
important advantage. Some of the previous speakers had referred to it; 
it was that when they charged for the maximum number of lamps fixed, 
instead of the number of lamps alight at one time, they were discouraging 
the fixing of lampe, which was a very important point. He thought the 
course suggested by Mr. Mavor was a very bad one. He had tried to work 
out a system like Mr. Mavor had suggested, but found that a consumer had 
only to burn a few more units to reduce his bill, and that was bad for the 
system. One great advantage of an indicator was that it did away with 
the trouble about a consumer altering the number and the candle-power 
of his lights. He knew of a consumer who had done во, and when he knew 
the inspector was coming round had put in 16 c.p. lamps instead of 32 c.p. 
lamps. The indicator would do away with this altogether. 

Мг. R. А. DAWBARN said that in Mr. Wright's Paper there was no 
indication of the load factor, or what was the equivalent according to Mr. 
Wright's system. Mr. Wright had given them some very valuable informa- 
tion, but it rather made him long for more. If all other towns were to 
collect their information in the same way as Mr. Wright had done, in the 
course of a few years one would be able to give a very accurate tale, of any 
particular class of consumer. 

Mr. W. GEIPEL said there was one question in the Paper which had a 
very great interest for him, which did not seem to have heen dealt with 
so fully as he would have expected, consideriog the importance of the 
subject—that was the question of first cost. On page 8 the author stated 
that although he did not wish to discourage the attempt to save coal, he 
desired to point out that it was much more worth while trying to improve 
the load factor than to reduce the coal bill. He (Mr. Geipel) thought it 
was even more important to try and keep down the first capital cost. He 
had found a very large variation in this question of capital outlay per 
kilowatt. At Brighton it was £125, whereas at Leicester and Bradford 
it was about £50. Applying these figures to Mr. Wright's method 
of calculation of the working expenses of the station, they would 
find that instead of his total standing costs being £135,000, they were 
reduced to 48,000, and instead of the stand by cost, as Mr. Wright 
very properly called it, being £17 per kilowatt, it would be reduced to 
£11°6 per kilowatt. Carrying this further the total maximum charge per 
diem per kilowatt would be reduced from 74d. to 54. 

Mr. FARADAY PROCTOR said he should like to go back to the 
question of the methods of charge. Mr. Wright contended that it cost 
less to generate current for three hours per day than it did for two houra. 
He contended that it cost less to generate current for two hours per day 
if the consumer took his current in the daytime. Mr. Sayers had com- 
mented on the proportion of his maximum demand as compared to the 
number of watts installed, the proportion having very much improved, 
and he attributed this to the introduction of a demand meter. He might 
say that the figures at Bristol had improved in the same way without any 
alteration in the charges. 

Mr. HAMMOND said he thought the system that Mr. Wright had laid 
down was one which, if it could be thoroughly extended, would make the 
electric light not the light of the rich at all, but entirely the light of the 


poor. He was very much struck when he first went to New York to see 
how very largely the electric light was used in the Bowery district. 
Electric light would compete price for price with gas among the poor 
people. The poor man, the man who occupied one or two rooms, always 
lit up, was a very much more important customer than the man who, like 
Mr. Siemens, carefully turned his lights out as he roamed through his 
palatial dwelling. The principle which Mr. Wright laid down was this: 
Do not divide your total cost by your total number of units, and rely on 
the tables which are found in some technical papers. Не did not wish to 
detract from the value of these tables, but, of course, they were simple 
reproductions of Board of Trade returns. With regard to the quegtion of 
arc lighting, Mr. Wright showed that in working out the cost they must 
take iuto consideration the number of hours of burning, and that it might 
be quite possible to produce electricity for arc lighting purposes for several 
thousand hours at a cost of 14d. per unit. The principle the President 
laid down was this. <A certain amount of coal had got to be used whether 
they had any lights or not, and they must have a certain amount of 
repairs, and they must have a certain number of men there whether run- 
ning or not. Therefore they must charge the whole of the wages bill not 


to running expenses or cost of production, but to the standing charge 


account of the station. Certainly a proportion should be placed under this 
head, but the classification of the whole wages account as a “standing 
charge" was indefensible. It was the same with the m ment ' 
expenses ; the whole of this item could not be attributable to the “ stand- 
ing charge” account. With regard to interest and sinking fund payments, 
he was quite of the opinion of the author that no portion of these should 
go to “running expenses.” 

Mr. ANDREWS (Hastings) said he could not entirely agree with all 
Mr. Hammond had said. With regard to the system of charge they had 
had some difficulty at Hastings. They could not make their customers 
understand the new system. The Directors had almost made up their 
minds to throw up the demand system and go back to the old one of 
charging a fixed sum per unit. 

Mr. WRIGHT, in reply, said with regard to what Mr. Siemens had said 
that 8d. per unit was practically an equivalent to 3s. for gas, he would 
venture to say that gas would be utterly out of market when electricity 
was at 44d., which would very soon be the average price per unit. With 
regard to the wages account, he did not know wbat to do with his men. 
He could not send them away as the load went off. Mr. Hammond 
seemed to imply that the wages load varied with the ampere load. His 
experience at Brighton was that for three years their wages had not 
diminished in May as compared with January. His own salary was not 
less in May than January, nor was that of his clerks ; and the men were 
paid by the day, and not by the time the load was on. "Their wage load 
did not decrease with their ampere load. In reference to Mr. Geipel's 
remark, he (Mr. Wright) quite agreed with the principle of keeping down 
the capital cost ; but in comparing Brighton with Leicester Mr. Geipel had 
lost sight of the fact that the mileage of mains must be taken into con- 
sideration. Brighton had 85 miles of mains, а figure which he did not 
think they had reached at Leicester. The item should be— 


Capital cost = 
Kilowatts x street mileage - 
NT ETD 

A Conduit Line in Winter.—The Jron Age has the following 
comments on the experimental conduit line in New York :— 
* The underground road which the General Electric Company 
installed on Lennox-avenue, New York, has emerged success- 
fully from the tests to which the severe snowstorms of the 
last month have subjected it. During the violent snowstorm 
of March llth the operation of the road did not cease. The 
snow began to fal about eight o'clock in the morning, 
and the snow sweeper was started out over the line, but 
before it could make the complete trip the sprocket wheels 
of the broom broke, and it was necessary to push the sweeper 
back into the barn for repairs. Not until four o'clock in the 
afternoon was it ready to go out on the tracks again. Mean- 
while the service of the road was conducted without any stop- 
page, and the cars ran over the unswept tracks with no greater 
delay than would ordinarily be caused by considerable slipping of 
the car wheels on the snow-covered rails. It took about eight 
or ten minutes longer to make the trip. At some points on the 
line the snow was swept by the wind into drifts, making it 
necessary for the motor man to back his car to get the neces- 
sary momentum to push his vehicle through the drifted snow. 
At four o'clock the snow sweeper cleared the line of the snow, 
and regular schedule time was again resumed. About eight 
o'clock the storm turned to sleet and hail, and, as it fell, 
covered the rails with ice. Notwithstanding this, the cars ran 
under their usual headway. On the Lexington-avenue Electric 
Conduit Road a gang of men swept the tracks, and on this 
line the cars made schedule time while the bad weather pre- 
vailed. Throughout the duration of the storm no electrical 
trouble of any kind was developed, either in the conduit or the 
cars. "The rolling stock of the electric conduit lines of the 
Metropolitan ‘Traction Company is now undergoing a large 
increase. Equipment has been started on a number of new cars." 
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COLONIAL ELECTRICAL ENGINEERING. 


The electrical industry in England has many reasons to be 
thankful that Снавторнев COLUMBUS discovered America—or, 
rather, the West Indies. Without the previous large-scale 
experiments of our transatlantic friends, it is doubtful if we 
should to-day be in full enjoyment of the innumerable bless- 
ings that flow from the existence of some hundred fully-fledged 
central stations ; and it is more than doubtful if the trolley 
would have been tolerated, even in the industrial quarter of 
our ugliest manufacturing town, unless America had led the 
way—and survived the experience. Not that, in electric 
lighting at any rate, English electrical engineers have 
borrowed overmuch from the United States ; on the contrary, 
the electric lighting work out there has mainly served as an 
admirable object-lesson in what to avoid in England. The 
unconscious service really rendered by American engineers 
is, that their electrical enterprises enabled us to point a 
moral, if not exactly to adorn a tale. The cult of the 
accomplished fact has many followers in Great Britain ; 
and American electric lighting, and American electric 
traction, were two very big accomplished facts, that could 
be safely appealed to whenever an electro-capitalist or a 
vestryman wavered. Our Colonies, on the other hand, 
although the climatic and other conditions in Australasia 
or South Africa resemble in many respects those which 
obtain in the United States, have not assisted in the slightest 
degree, as young children are apt to do, in overcoming 
parental inertia. Mr. J. A. Dawson, in an article published 
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in our issue of June 12th. avidently thinks that electric 
lighting in Australia has a great future; that may be, 
and we devoutly hope will be the case. On the other 
hand, if we may judge from Mr. Spencer’s article appear- 
ing in the present issue, Australian electric lighting has no 
part, or next to none. Perhaps the cause of this “ conser- 
vatism' lies in the fearful examples of which he tells us; 
perhaps in inability to turn first-elass machinery, and unwil- 
lingness to let in any ; perhaps in geographical, climatic, and 
social conditions: to be situated at the Antipodes, thousands 
of miles away from the stress and turmoil of Europe, in a fine 
climate, and to hold the doctrine that anything which saves 
labour is tabu, are not conditions conducive to vigorous 
enterprises of any sort. Mr. Dawson certainly gave excellent 
reasons for his faith in the future of electric lighting in 
Australia, where circumstances are such that the cost 
of fuel is comparatively moderate and the price of gas 
extremely immoderate; where the somewhat torrid nature 
of the weather makes a cool light distinctly welcome ; 
and where, we may add, the latitude is such that the 
duration of daylight does not vary in so violent a manner 
as it does at home, But a question quite as impor. 
tant as the lamentably small amount of Colonial electric 
lighting in the past, and the probability of an increase in its 
bulk in the immediate future, is the question, Have we 
secured our fair share of what has been done, and are we 
likely to increase that share in the future? Even in South 
Africa, where German methods have of late been found so 
congenial, English engineers, English methods and English 
plants are well to the fore; and with the introduction of 
stringent rules and regulations, it is more than likely 
that the Mother Country will increase her lead; for what- 
ever conduces to sound, honest work conduces to the 
victory of English engineering—at least such is the touching 
faith Englishmen are brought up in. And now Australia has 
followed the example of the Cape. Victoria has an Act, dated 
February, 10, 1896, to facilitate and regulate the supply of 
electricity for lighting and for other purposes,” an Act nine- 


tenths of which is transcribed straight from our own familiar 


Acts of 1882 and 1888; and Queensland has appointed an 
Electrical Inspector hailing from the Mother Country, and well 
versed in English ways. So long as free-and-easy methods 
are the order of the day, it must be confessed that English 
engineers are at adisadvantage. Firms accustomed to central 
stations with ‘architectural pretensions," high-speed direct- 
connected engines, and costly underground conduits, are not 
quite at home with corrugated-iron huts, belts, counter- 
shafting, and jarra-wood pole work. But with the advent of 
Acts, Regulations, and Inspectors, we may reasonably expect 
that the style of Colonial electrical engineering will more closely 


approximate our own; and then plant suitable for Perth in 


Scotland will be equally suitable for that other Perth of 
which Mr. Spencer speaks. 

Although the Victorian Act differs in Лебег and in spirit but 
slightly from our own two instruments of legal torture, the 
few points of difference that do exist are worthy of some 
notice. Notwithstanding that Australia is the home of 
municipalisation and legislative paternalism, it is curious 
to note that the terms upon which a municipality. may 
purchase an electrical undertaking are identical with those 
to be found in the English Act of 1888. The period which 
elapses between the granting of an Order and the exercise 
of the municipal right of purchase is, however, reduced to 
$0 years; and in the case of a concern in existence at the 
time of the passing of the Act, to which an Order has been 
granted “as of course," the term is only 25 years, and that 


with qualifications. Concerns receiving an Order “as of 
course may be bought out after two years or twelve years, 
being paid in that event an additional sum amounting respec- 
tively to 10 per cent. and 5 per cent. of the “then value” of 
their lands, buildings and plant. By Section 52 dividends 
are limited to a maximum of 10 per cent., provided that 
whenever throughout any half-year any company shall charge 
for electricity supplied to consumers a less price than the 
maximum charge fixed by the Order authorising the under- 
taking, such company may increase such rate of dividend 
for such half-year by one-half per centum on the paid-up 
capital for each and every reduction of one farthing per 
unit in the price of electricity." The unit to which refer- 
ence is here made is, we may remark, nowhere defined in 
the Act. Another curious and somewhat onerous proviso, to 
be found in Section 18, is that the annual statements of 
accounts are to be “ published in a newspaper circulating in 
the area within which the undertakers are authorised to 
supply electricity." In Section 88, Subsection 2, house-wiring 
receives that solemn legislative notice that many would like it 
to receive in this country :. If it be reported to the Minister 
that the wiring or fitting up of any building is so carried out 
that it would be dangerous to supply, or to continue to supply, 
electricity to such a building, the Minister may direct some 
officer to make an inspection of such building and its pre- 
mises." At the Antipodes the maxim de minimis non curat lex 
evidently does not hold. Imagine every piece of jerry-wiring 
in the United Kingdom being officially reported to the President 
of Ње Board of Trade or to Sir Courtney Borie, and Major 
Слврет travelling about the United Kingdom like Drookxrs 
with a lantern looking for a perfectly insulated installation. For 
our own part we much prefer Rules 41-42 of the Board of Trade 
Regulations for securing the Safety of the Public. On the 
whole, however, when we consider the totally different 
circumstances of the case, the Victorian Act is an astonish- 
ingly close copy of the home-made product, the most striking 
general difference being a tendency to lay down in the Act 
fixed rules about details which are left by our own Parlia- 
ment to the flexible sway of the Board of Trade, and which 
are in our opinion better so left. 


ELECTRIC LIGHTING IN AUSTRALIA. 
BY HENRY J. SPENCER. 


The phenomenal progress made by the Australian colonies 
from a commercial and social point of view is well known, and 
it is perhaps surprising that electric lighting is not more in 
vogue there ; but after seeing the fearful examples of electric 
lighting still in existence in some Australian towns, one ceases 
to wonder at their conservatism in this respect. A number of 
small installations on the mining fields have been at work for 
upwards of 12 years, but as they are confined to the mine 
buildings and underground workings, residents in the district 
are hardly aware of their existence. It is a common idea 
among the general populace in these country towns that the 
only electric light is the arc lamp ; incandescent lamps being 
regarded as some form of gas light. І remember, when 
viewing tbe machinery on a large gold mine where a small 
50-volt dynamo was installed for lighting purposes, being 
warned by the engineer not to touch that dangerous 
machine." It is true there was a considerable earth on it. 

Beginning with Queensland, Rockhampton owns probably 
the best Central Station there at present. The concern is in 
the hands of the local gas company; a low-tension direct- 
current system is employed for the central portion of the 
town, with underground network; Chamberlain and Hookham 
supply meters being used. For suburban districts the bigh- 
tension alternating current with overhead wires is adopted. 
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There is a single alternator of the well-known Mordey type, 
giving 12-5 amperes at 2,000 volts, and driven from counter- 
shafting. I am unable to give fuller particulars of this and 
eeveral other stations, having unfortunately lost many of my 
notes on the subject. Charters Towers, one of the most impor- 
tant mining centres in Queensland, also owns a central station, 
and another is in course of construction at Bundaberg, in the 
sugar-growing district. Several small installations are at work 
in remote bush towns, and in most of the coast towns a few 
enterprising tradesmen have private plants for illuminating 
their business premises. Coming to the capital, Brisbane, the 
pioneers of electric lighting in this city were Messrs. Barton, 
White and Co., the local agents for Messrs. Crompton and Co. 
They own a small station in Edison-lane, consisting of a 
40 н.р. horizontal engine, and two Crompton dynamos (driven 
by belting) of 25 kilowatts and 10 kilowatts output respec- 
tively. These machines run at 110 volts, supply being on the 
simple parallel system, the cables being run overhead on 
adjacent buildings. Current is charged for by contract, with 
discounts. Several hotels aud shops in Queen-street are lighted 
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working, with ground plan of the building showing engine and 
boiler rooms (see Fig. 1). I should mention here that the 
decision of the Council was to a great extent due to the exer- 
tions of Mr, Erskine, manager in Australia of the Crompton 
Electric Supply Company, who was engaged by the Council to 
report on the electric lighting of their borough before tenders 
were called for the work. 

The station itself is a substantial brick building faced with 
cement, arches being built in the side and rear walls to allow for 
opening in case of extension. The engine room is 50ft. by 45ft. 
and 18ft, in height. The floor consists of solid granolithic 
blocks, except on the machine foundations, which are of con- 
crete, The upper floor is supported on massive iron girders, 
strengthened in the centre by cylindrical iron pillars. The 
upper portion of the building is divided into store and testing 
rooms. Adjoining the engine room is the boiler house, 45ft. 


by 20ft. and clear to the iron roof. The floor is of concrete, with 


iron footplate along the front of the boilers. This boiler house is 
comfortably cool even during the hottest months of the year. 
The coal store opens on to the boiler house, and is 60ft. long by 
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Ета, 1.—Plan of Engine Room and Boiler House, Redfern, N.S.W. 


from this station. The South Brisbane Municipal Council have 
recently had a central station erected for public and private 
lighting ; but this I have not seen. The Houses of Parliament 
and railway terminus have had installations at work for eight 
or ten years; but the gas interests here, as elsewhere, have 
delayed its advent in the city streeta. 

In Sydney (N.S.W.) progress has also been very slow, only 
one of the boroughs so far having adopted electric lighting in 
their streets. In 1890 the borough of Redfern decided to 
adopt electric lighting for their streets in place of gas, which 
was costing them .£2,000 per annum. The contract for the 
work was placed with the Williamson Electrical Engineering 
Company, of Sydney, and the services of Prof. Threlfall (of 
Sydney University) were secured as electrical adviser to the 
Council. In June, 1892, about 12 months after work had 
been commenced, the station was completed, and electric lamps 
took up tbe work of the old street gas lamps. Having been 
in charge of this station for the first two years of its operation, 
lam able to give a detailed account of its construction and 


13ft. in width. The usual lavatories and outhouses are provided, 
these being built over a large underground tank adjoining the 
boiler house, which was provided as a reserve in case of any 
failure in the supply from the main, the down pipes from the 
station roof being led into this.“ The boiler house contains two 
multitubular steel boilers by Tinker Brothers, of Hyde, each 
capable of developing 130 н.р. at а steam pressure оѓ 12010. 
per square inch. These are fed by two Worthington duplex 
pumps mounted on the wall near the boiler furnaces, and con- 
venient to the stoker, injectors also being provided in case of 
accident to the pumps. At the rear end of the boilers, near 
the main flue, are the two feed-water heaters into which are 
led the exhaust pipes from the engines. These are supplied 
with cold water from the main, and are fitted with automatic 
valves and overflow pipes. "The pumps are so arranged that it 
is possible to feed either from the heater or with cold water 
direct from the main, "The chimney shaft is 100ft. in height 
and 8ft. internal diameter at the base. "There is but one main 
steam pipe from the boilers, with a T-joint between the two 
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engines, an expansion joint being provided between one of the 
engines and the T-joint. The steam and exhaust pipes are of 
cast iron, lagged with asbestos compound. There are two 
horizontal compound engines by Goodfellow, of Manchester, of 
130 1. . P. each, the high-pressure cylinders being 13in. and 
the low-pressure cylinders 23in. in diameter. The stroke 
is 24in., and the normal speed 90 revolutions per minute. 
The governors (which were designed by a Sydney engineer) 
are of imposing appearance, but totally unfit for the work, 
steady running being only obtained by careful working of the 
boilers. They are of the ordinary centrifugal vertical 
type, of very heavy design, driven by three ropes from the 
engine shaft ; the sliding collar is connected by means of two 
vertical rods to a rocking-bar on the expansion-valve-rod, the 
leverage on which can be varied by means of a hand-wheel, 
which operates a slide-block, to which are pivoted the ends of 
the vertical rods. Both steam and exhaust pipes are carried 
overhead by means of iron rods attached to the girders and 
supporting the pipes by meaus of ironsaddles. The engine fly- 
wheels аге 10ft. in diameter, and grooved for seven 1]in. ropes. 
These ropes drive a counter-shaft extending across one end of 
the engine room, arranged in two sections with a central 
coupling, so that the alternators can be driven from either 
engine. The alternators and exciters are driven by belting 
from the counter-shaft. Friction clutches are provided for 


throwing alternators and engines іп or out of gear when 


necessary 

There are two alternators by Mather and Platt of the well- 
known Hopkinson type, each capable of giving 100 amperes at 
1,000 volts at a speed of 300 revolutions per minute. At full 
load the watts absorbed in exciting the fields of these alter- 
nators amount to only 0°6 per cent. The two exciters are also 
by Messrs. Mather and Platt; they are much too large for the 
work, having been originally designed for lighting the station 
in addition to exciting the alternators. The switchboards were 
made by Dean and Co., of Pitt-street, Sydney. "They are of 
lin. cedar, strengthened by a backing of lin. pine and mounted 
in & strong pine frame ornamented with cedar mouldings. 
The instruments were fitted in the station after the boards 
were erected, and. are all mounted on enamelled slate bases. 
The private lighting board contains the main switches, exciter 
and regulator switches, main ammeters, change-over switohes 
for private lighting circuits, main cut-outs, and voltmetera. On 
the street lighting board are three change-over switches, street- 
circuit switches, lamp indicators, and cut-outs. The lightning 
arresters are arranged on a separate board on the upper floor, 
just below the leading. insheds. 

All the mains are carried overhead on machine-turned 
wooden poles; the heaviest cable used being 19/18. The 
street lighting is carried out on the series system, with 
Thomson-Houston incandescent lamps of 25-c.p. each. These 
lamps are mounted on special cast-iron brackets of ornamental 
design attached to the poles at a height of 15ft. from the 
ground. "There are 11 separate street circuits having three 
common returns, with a total of 410 lamps. The private 
lighting is carried out by means of transformers placed on the 
poles or on the balconies of buildings. The lamps connected 
are equivalent to 1,000 8c.p. The price charged for current 
is 54d. per unit by meter, or by contract. Elihu Thomson and 
Shallenberger meters are used. The hours of running are 
from sunset to sunrise, and as street lighting and private 
lighting are both supplied from the one alternator the load 
factor is а good one. The total costs per unit generated do not 
exceed 1:9d. 

During my stay here we had on several occasions serious 
trouble with lightning. At several street crossings we had the 
mains placed underground to avoid telegraph wires, lead- 
covered cables placed in bitumenised wooden culverts being 
used for this purpose. During a severe storm, which occurred 
one evening shortly after starting up, а lightning discharge 
broke down a pair of house-lighting mains which supplied the 
bulk of our customers. On opening up the ground we found 
that water had penetrated the culvert, the joint between the 
drawing-in box and culvert being defective. To avoid future 
trouble we ruised the two poles at this crossing, and placed the 
mains overhead—a unique instance, as far as I am aware, of 


underground lines being abandoned for aerial ones. Perhaps 
the strangest incident in this connection was an event which 
occurred during а peculiar dry storm early one afternoon. The 
balloon-shaped cloud appearance on tbis occasion was con- 
sidered so remarkable that numbers of photographs of it were 
afterwards sold in Sydney. We started shortly after the storm 
had ceased, and, when attempting to switch on the street 
circuits, found that seven of them showed signs of a dead 
short. It took myself and assistant eight hours to remedy the 
mischief; no pleasant work on a wild night. Out of the 410 
street lamps, 120 were short-circuited. The discharge had 
penetrated the paper film in the socket, but not a single lamp 
was injured. This was the only occasion on which lightning 
affected the street-circuits. The street lighting was at first a 
great disappointment to many of the ratepayers, who had 
expected to see arc lamps erected ; but as their streets are 
obviously better lighted than those of surrounding boroughs 
where gas is used, and at lower cost, the satisfaction is now 
general. 

Street lighting with incandescent lamps in series has found 
little favour in England ; but I fail to see any justification for 
the prejudice existing against it. It can be made as reliable 
as parallel working, and is certainly much more easily con- 
trolled from the generating station. The average life of the 
lamps, in my experience at least, is longer than that of high 
voltage lamps, and their appearance can be made quite equal 
to tbat of the latter. I have only known the short-circuiting - 
device to fail on one occasion, and that through the gross 
negligence of an attendant. But even in this instance the 


‘circuit was restored in a few minutes. 


The city and several local boroughs have had a scheme of 
electric lighting in contemplation for some years past; but 
their progress in the matter, as with some local authorities in 
England, is painfully slow. Five yeara ago & company was 
formed for supplying Sydney with electric light and power 
by means of water-power from the river Grose, but their 
Enabling Bill was thrown out by the Assembly, blocked by 
the Labour Party, forsooth. 

Rather an amusing incident occurred in connection with a 
small installation of which I had temporary cbarge in Sydney. 
The boiler we used had been previously installed for other 
purposes, and before we took steam from it the owners had it 
overhauled by an old mechanic. On completing his job, the 
mechanic told me that he had tested the boiler by filling it 
with water from the main, and considered that it would not 
be safe to work over 4016. No doubt he was on the right side, 
but in working I found the old boiler stood nearly 80lb. with- 
out sending us up. Another boiler in the same shed, which 
we were working through from the first- mentioned, * 
through a joint at 40lb. 

One of the most important plants in New South Wales is 
that at Hillgrove, where water-power is used, the works being 
five miles ſrom the township and mines where power and light 
is required. Th») head of water is 500ft. and the horse-power 
available for driving the Pelton wheels about 530. There are 
three Crompton continuous-current generators for power pur- 
poses and two Crompton-Brunton alternators (each of 400 
light capacity) for lighting purposes, The continuous-current 
distribution is carried out on the three-wire system, at a 
pressure of 1,500 volts; the mains, which are of bare copper, 
being run overhead on fluid insulators supported on wooden 
poles, The alternate-current distribution is carried out on 
the simple parallel system. Some 250 horse-power is supplied 
for driving motors on the Baker’s Creek, Eleanora, and other 
gold mines. 

There are several private plants of considerable size in 
Sydney, the largest being that in the great establishment 
owned by Messrs. Hordern and Sons in the Haymarket. The. 
total capacity of this plant amounts to nearly 200 kilowatts, 
several different types of machinery being installed, comprising 
Fowler horizontal engines driving Manchester dynamos from 
counter-shafting, Chandler’s silent engine coupled direct to an 
Edison- -Hopkinson dynamo, and three sets of Davey-Paxman 
vertical engines coupled direct to Crompton dynamos. А most 
interesting plant is that constructed by Messrs. Н. Н. Kings- 
bury for lighting the Town Hall, Sydney. A substantial stone 
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building was erected to provide accommodation for the plant, 
adjoining the Town Hall. The plant comprises two multi- 
tubular boilere, two horizontal, compound, non-condensing 
engines (each of 100 l. H P.) fitted with Marshall governors, 
and two Manchester dynamos of 50 kilowatts capacity each, 
the entire plant being in duplicate. The engines were made 
by the Mort's Dock Engineering Company, of Balmain, Sydney, 
and the working of the whole plant bas been highly creditable 
from the commencement. There are about 1, 200 lamps of 
16-c.p. wired in the Town Hall and offices, besides several 
Brockie-Pell arc lamps. A battery of accumulators has recently 
been added in order to make the light available at all hours. 
Other important private plants are those at Darlinghurst Gaol, 
the Hotel Australia and Hotel Metropole, the.City Bank, 
Sydney University, Government Offices, Railway Terminus, 
Circular Quay, but these are only a few of the large ‘number 
now in existence. : | 

With regard to country towns, very few, so far, have adopted 
electric lighting. I have seen the installations at Newoastle, 
Lambton, Penrith and Eufield, the system in use being, in each 
case, the alternating-current with overhead mains, and, with 
the exception of Enfield, American machinery being employed. 

The Government plant at the Dyke, Newcastle, used for 
coaling the steamera at night, is worthy of notice. Steam is 
obtained from the boilers used in connection with the hydraulic 
plant. There are two Westinghouse high speed engines, each 


Fic, 2, —Perth (West Australia Central Station. 


of 50 r.n.p., driving by belting two Mather and Platt dynamos 
of similar pattern to the well-known Manchester’. machine. 
These dynamos give 18 amperes at a pressure of 1,000 volts, 
and run almost as sparklessly as the low-tension machines by 
'the same makers. There is & single circuit of Brockie-Pell arc 
lamps, 52 in series, each lamp of 5,000 c.p.. Only one set is in 
-use at the time, the other being kept in reserve, a very necessary 
precaution, as armature burn-outs due to lightning discbarges 
are of frequent occurrence. 
Coming to Western Australia, the only important installation 
zat present working is that in Perth, the capital, of which I 
recently had charge. This is a low-ten:ion station on the 
three - wire system with accumulatore. The building (see Fig. 2) 
is a corrugated iron shed with an accumulator room added on 
one side. There is but one boiler, of the semi-portable loco- 
motive type, capable of developing about 100 н.р. The engine, 
by Messrs. Fowler and Sons, is of the horizontal, compound, non- 
condensing type, with steam jacket, fitted with automatic 
. expansion gear on high-pressure cylinder, and hand.regulated 
expansion valve on low-pressure cylinder. This engine develops 
100 1.H.P. at a steam pressure of 100Ib. per sq. in., and is provided 
.with two flywheels, from which the two generators are driven 
by meaus of leather belting. The generators are Crompton 
double-magnet machines, shunt-wound for charging accumu- 
lators, and capable of giving 250 amperes at 135 volts. In 
the battery room there are 134 Crompton-Howell 11-plate 


Ета. 3.—Wellington-street, Perth (West Australia). 


cells, 22 of which are for regulating purposes (11 on 
each side), capable of carrying the full load for one hour. 
The cells are arranged on each side of the battery room 
in two tiers, rails. being laid down the centre and a trolly 
provided for manipulating the cells. The switchboard is a 
very simple affair, the only novel feature being the step- 
switches for regulating cells, which were specially designed by 
Mr. Howard Harrison, who acted as superintending engineer 
during the carrying out of the work, for Messrs. Crompton and 
Co. The feeders are of 31/13 cable (light insulation), carried 
overhead on jarra poles, and supported by means of galvanised 
iron bearer wires from ordinary white glazed double bell insu- 
lators (see Fig. 3). There are altogether about eighteen tons 
of copper in feeders and network. Consumers are supplied at 
а pressure of 110 volts. The plant is owned by the Perth Gas 
Company, and is on the same site as the gas works. No street 
lighting i8 at present undertaken. Extensions, which will 
double the present capacity of the plant, have recently been 
decided upon, and the work is being taken in hand by Messra. 
J. H. Holmes and Co., of Newcastle-on-Tyne. 

At Coolgardie and several other towns electrio lighting 
companies have been formed, but there is certainly not much 
scope at present in Western Australia for the large syndicates 
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now forming in England for the purpose of supplying electric 
light and power on the mining fields. In a recent report in 
connection with one of these concerns it was stated that the 
introduction of electric motive power on the mining fields 
would solve the fuel and water problem, but in what manner 
was not explained. Probably there will be a large demand for 
oil engines. 

I am afraid this hurried account of my acquaintance with 
Australian electric lighting matters will appear rather dis- 
jointed, as I have had to write it in my spare intervals, and, 
having to rely principally on memory, have left out many 
interesting details, but it may serve to give some practical idea 
of electric lighting work in Australia at the present time. The 
important stations at Launceston and Hobart (Tasmania) and 
many others, are of necessity omitted, my object being to 
mention more particularly those I am personally acquainted 
with. 


Hull.—The Electric Light Committee of the Hull Corporation 
have considered the position they have been placed in by the 
rejection by the Council of the scheme for the extension of the 
light in the borough ; and have reaffirmed their conviction that 
they should obtain further generating power, and, in order to 
secure the carrying out of the extension, have resolved to engage 
the services of a consulting engineer. 
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VISIT OF LI CHUNG TANG TO THE WORKS OF THE 
TELEGRAPH CONSTRUCTION AND MAINTENANCE 
COMPANY. ! 


On Friday, His Excellency Li Chung Tang paid a visit to the 
works of the Telegraph Construction and Maintenance Com- 
pany, at Enderby's Wharf, Greenwich, on the joint invitation of 
that Company and of the Eastern Extension and Great Northern 
Telegraph Companies. A special train left Charing Cross 
shortly before 10 o’clock, with the Grand Secretary and suite 
and a party of over 100 guests. On arrival at Charing Cross 
His Excellency was met by the Marquis of Tweeddale (Chairman 
of the Eastern and Eastern Extension Telegraph Companies), 
Sir A. J. Leppoc Cappel (Director of the Eastern and Eastern 
Extension Companies), Mr. J. Denison Pender (Managing 
Director and Vice Chairman of the Eastern Telegraph Com- 
pany, and Director of the Eastern Extension Company), 
Admiral Sir George H. Richards (Chairman of the Telegraph 
Construction and Maintenance Company), Commodore Suenson 
(Managing Director of the Great Northern Telegraph Com- 
pany), Mr. William Shuter (Managing Director of the 
Telegraph Construction and Maintenance Company), Mr. F. E. 
Hesse (Manager and Secretary of the Eastern Extension 
Telegraph Company), Mr. F. C, C. Nielsen (Representative 
in England of the Great Northern Telegraph Company), Mr. 
E. Dickens (Secretary to the Telegraph Construction and Main- 
tenance Company), and other Directors and officers of the 
companies concerned. A carriage, with four horses, postilions, 
and an outrider, was in waiting at Greenwich station; and His 
Excellency, accompanied by the Marquis of Tweeddale and 
Admiral Tracey, drove in this equipage, preceded by a fire-engine, 
to the works. On his arrival at the works the Grand Secreta 
was at once conducted to a telegraph table, which had been put 
up in one of the marquees erected for the occasion. It ma 
here be said that the preparations for the reception of the Grand 
Secretary at the cable works were on the most elaborate scale. 
‘The four previous days had been devoted to clearing an 
extensive space at the wharf and erecting marquees upon it. 
A suite of rooms, comprising a retiring-room and а dining- 
room, had been constructed for His Excellency’s use; and 
‘there were, in addition, a room for the reception of guests, 
and a huge marquee, 175ft. by 100ft., with an oak floor, which 
was used as a luncheon- room. Indeed, we have it, on the 
authority of Lo Feng Luh, that the Grand Secretary was 
% specially struck with the marquee,” though not, we trust, to 
the exclus:on of more important matters. Mr. Shuter then pre- 
sented the Grand Secretary with two cable “© curios,” in the 
shape of a piece of the experimental core laid between Dover 
and Calais in 1850, and recovered in 1875, and a piece of the 1858 
Atlantic cable, picked up in August, 1880, by the Scotia.“ 

On reaching the improvised telegraph office His Excellency 
was invited to send a message to Shanghai. Thereupon his 
‘indefatigable secretary, translator, and speech-maker, Lo Feng 
‘Luh, produced a lengthy message in numerals; but upon it 
being explained that for demonstration purposes a short mes- 
sage in plain English would be more suitable, the 
despatch was sent off :— 

“То Shau Shun Yan, Shea Nan Hon, Managers of China Merchants’ 
Steam Navigation: Company, Shanghai.— Leaving England for America 
22nd, thence for Canada first eighth moon. Will leave Vancouver on 8th 
per ‘Empress of China, expected to arrive Yokohama 22nd. Please 
despatch either Foo Sum or Kwang Li, under the command of Captain 
Wallace, to wait for us there for conveyance to. Tientsin. The. famine 
funds for Ngan Hwie difficult to be collected. 
Re; ly immediately.— LI Сноха Tana.” 

We may say that the object of the numerals was not to 
conceal the purport of the message, but that the Grand 
Secretary merely wished to avail himself of the code which 
the Great Northern Company had prepared by Mr. Viguier, 
of Shanghai, more than 25 years ago, and which is very 
extensively used by the Chinese in their telegraphic: corres- 
pondence. An initial difficulty in the introduction of tele- 
graphs into China was the apparently insurmountable obstacle 
of dealing with Chinese characters; but by the adoption of 
the system of taking about 6,000 of the most frequently used 
of these symbols arranged ав in a dictionary, and giving each 
one a number in ordinary numerals, the problem was solved. 


Ee 


following 


Where is Shen Suen Hwei ? 


The message was despatched to London, thence over the 
lines of the Eastern Company to Marseilles, Malta, Alexandria, 
Suez, Aden, Bombay and Madras, thence by the Eastern 
Extension Company’s system to Penang, Singapore, Labuan, 
Hongkong, Foochow and Shanghai—a total distance of 
12,608 miles, no less than 13 translations being neces- 
вату. The message was 124 minutes in transit, the repl 
message of 81 words occupying 7 minutes. The despatc! 
and receipt of these messages and various others of a com- 
plimentary character were carried out under the direct 
superintendence of Mr. H. A. C. Saunders and Mr. T. A. 
Bullock, of the Eastern and Eastern Extension Telegraph 
Companies. ЖИМ 

After this telegraphic demonstration the Chinese Envoy 
Extraordinary made a tour of the Works, under the guidance of 
Mr. F. R. Lucas, Engineer-in-Chief, and Mr. William Shuter 
Managing Director of the Telegraph Construction and Main- 
tenance Company, and he followed with dignified interest the 
operations of brass-taping and armouring a cable core. 

At about 12 o'clock the assembled company adjourned to 
the luncheon marquee; and the Chairman (the: Marquis of 
Tweeddale) having proposed the toasts of. “ Тһе Queen- 
Empress’’ and “ Тһе Emperor of China," next proposed 
the health of Li Chung Tang :— 


To the Eastern Extension and Great Northern Telegraph Companies, 
whose cables connected China with the rest of the world, the name of Li 
Chung Tang was, he said, more than familiar. It carried with it the 
respect and admiration which a life-long devotion to his Sovereign and 
country had assuredly well earned. His Excellency had been a pioneer for 
the last quarter of a century. He had been the leader of progress and 
advancement in the vast empire which he so worthily represented. Pro- 
bably few were aware of the immense difficulties he had had to contend 
with in bringing China into her present position in the world. He had 
introduced railway and mining enterprises into China. He had been 
the means of establishing a vast network of telegraphs throughout 
China, connecting the Russian, Indiar, and French telegraphs, as well 
as the submarine cables of Europe, with all. parta of the Chinese 
Empire. This important work was commenced in 1880, and now 
there were nearly 10,000 miles of telegraphs in China. Wben His 
Excellency was told that the Eastern Extension Company paid a 
dividend of 7 per cent., he replied that the Chinese telegraphs paid a 
similar dividend. | That was а tribute, not only to His Excellency’s 
enterprise, but to his great business capacity. . Li Chung Tang had 
informed the speaker that he was the first statesman in China who 
advocated ‘the cultivation of friendly relations with the telegraph com- 
panies in that part of the world. It afforded him peculiar gratification to 
have that opportunity of publicly thanking His Excellency for the immense 
assistance he had rendered towards the development of telegraphy in the 
Far East, without which it would have been impossible for telegraphy 
between the East and West to have reached its present state of efficiency. 

LI CHUNG TANG'S reply was made on his behalf by Lo Feng Lub, 
who said: I have to thank the Marquis of Tweeddale, the President: of 
the Eastern Extension Company, for the kind words with which: he 
has expressed the sentiments of the institution. We live in a world 
of evolution, in which the two pr‘nciples, the struggle for existence 
and the survival of the fittest, wil always hold good.: Telegraphs 
and railways are tbe fittest means of communication, and these com- 
panies which entertain us, I daresay, are the fittest manufacturers and 
controllers of one of the fittest means of communication. They are the 
two pioneers who worked in the new field of their enterprise in the East, 
and who served aa the Lest instructors of the Chinese ав to how to build 
‘telegraph lines; and the prosperity of the Chinese Imperial Telegraph 
Administration reflects the services and merits of the two cable companies. 
I have always advocated the amalgamation and combination of European 
skill with the unlimited natural resources of China ; and the prosperity of 
the Chinese Telegraph Administration shows the. effect of this combina- 
tion. I hope that the other industries will follow the example of the two 
cable companies, who are the pioneers in the East, and who bave effected 
a combination of European scientific knowledge with the Chinese natural 
res6urces, not only for the benefit of England and China, but for the 
benefit of humankind in this world. As the Viceroy has an engagement 
in London I have to bring his speech to а conclusion, and drink to the 
prosperity and success of the combination of European scientific skill with 


the Chinese unlimited natural resources. 


The Grand Secretary then left, accompanied by the Marquis 
of Tweeddale, and returned to London, Admiral] Sir George 
Richards taking the chair. | 

The toast list concluded with Submarine Telegraphy,“ 
for which Commodore Suenson, of the Great Northern Tele- 
graph Company and Admiral Sir George Richards responded. 
We give below the full text of their remarks. 


Commodore SUENSON : Unaccustomed as I am to express myself 
publicly in English, it is with much hesitation that I venture to address 
this most distinguished company. It is, however, not only a sense of 
duty but also the sentiments of my heart that prompt me to speak on 
behalf of the Great Northern Telegraph Company of Copenhagen, with 
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which Iam so closely connected, and to which belongs the honour of having 
established the first submarine cable in Chinese waters, and the first overhead 
land lines on Chinese soil. The eppreciation of this honour is associated 
with a feeling of gratitude for the hospitality which my Company has во 
long enjoyed in the Celestial Empire. In fact, it is now more than 26 
years since I as a young man went out to China to arrange for the estab- 
lishment of our first cables; and to speak the truth, the object of my 
visit was not greeted with enthusiasm either by the Chinese, who did not 
yet realise the idea of telegraphy, or by the European residents, who only 
too well realised the immediate effect of the innovation. I here specially 
refer to the great commercial firms and houses, who were quite aware that 
the extension of the telegraph lines to China would deal a severe blow to 
their supremacy by putting an end to great speculations and by enabling 
the small merchants to keep in touch with the movements of the markets 
all over the world. However, once laid down, the cables were freely 
used by the Europeans and only too freely by the Chinese, although not 
exactly in the way we should have preferred. In fact, large pieces of them 
were picked up by the Chinamen, and the copper and steel wires were 
turned into nails for tea-boxes ; this really was “ to add insult to injury." 
By-and-by, however, the intelligent Chinese merchants convinced them. 
selves that telegraphy was neither humbug nor devilry, and that the cables 
could be used in a more respectful and profitable way. The object of my 
Company was, however, not only to lay cables, but also to build landlines, 
which might spread the benefit of telegraphy to the 400 inillions of people 
living within the limits of the Celestial Empire. But here we had to deal 
with the less intelligent and more superstitious populations of the interior. 
For ten years we struggled hard, and lost no opportunity to further our 
object. In 1874 and 1875 we thought we had succeeded, baving obtained 
permission from the authorities at Fohkien to build a landline between 
Foochow and Amoy. The country was surveyed and the building com- 
menced by our ig ae ; but when 30 miles of the line had been erected, 
it was torn down by the population, under the pretext that it interfered 
with the graves and was offensive to the famous Fungshui,” that it 
attracted the evil spirits, und what not. After a whole year's repeated 
vaia attempts we were obliged to give it up, succeeding, however, in 
saving out of the wreck a short telegraph line between Foochow and 
Pagoda целого, as well as a telegraph school for the instruction 
of Chinese pupils. These and many other efforts in different parts 
of China, however, paved the way, and had, above all, the effect of drawing 
the attention of His Excellency the present Ambassador, Li, to the subject. 
From the year 1880 I may truly eay that His Excellency became the 
Providence of telegraphy in China, as he has been China's Providence in 
many other respects. He gave a contract to my Company for establishing 
a landline between Shanghai and Tientsin and а telegraph school for young 
Chinamen at the latter place. This was a considerable work. The line 
had a length of 900 miles, and entailed the erection of not less than 21,000 
telegraph polea, besides the crossing of several rivers by cable. Nevertheless, 
the whole line was built in about five months, and, I am glad to say, to 
the entire satisfaction of His Excellency. I need not add that all the 
‘superstitious fears about ite interfering with anybody or anything vanished 
as soon as it became known that the work was performed under the pro- 
tection of China’s most eminent and all-powerful statesman. From this 
moment the development of telegraphy in China may be illustrated by 
saying that the telegraph poles in China's fertile soil vied in growth with 
the bamboos, In a very few years a network of telegraph lines was spread 
over the Middle Kingdom, forced its way even through the Chinese Wall, and 
now extends to the remotest frontiers of the immense empire. I am proud 
to say that most of these lines have been surveyed by, and built under 
the superintendence of, Danish engineers, and I feel sure that my British 
. colleagues and friends, who, with their great predecessors in submarine 
telegraphy have covered England with more unfading glory than any 
other nation, will not grudge the emall country which was the fatherland 
of Oersted, and I may add of the Princess of Wales, the honour of having 
introduced telegraphy in the far East,in China and Japan. We should 
never have been able to do so had not British pluck and enterprise, such 
as has been shown by the Anglo-American Telegraph Company, the present 
Eastern and Eastern Extension Companies and others, set, the example, 
and had not the necessary experience and materials been supplied by 
British science and industry, such as are embodied in the grand and 
magnificent establishment which we have seen to-day. Allow me to add 
one more fact and one more reflection to this hurried sketch of the history 
of telegraphy in China. The fact is this, that although China since 1884 
has been engaged in two wars with foreign powers, neither the Chinese 


Government nor the French in 1884 and 1885, nor the Japanese in 1894 


and 1895 have interfered with the telegraph cables landed on Chinese 
territory or with the service performed by them. They have been 
allowed to pursue their neutral, useful and peaceful work to the benefit of 
all parties concerned, although in the last war they directly connected the 
two belligerent powers. This is a proof of regard for neutral property, of 
respect for international telegraphy, and of recognition of the immense 
services rendered by it, which ought to be noted, and to serve not only as 
an example worthy of imitation, but also as an argument in favour of the 
submarine companies’ repeated demands for the neutrality and the inviola- 
bility of neutral cables in time of war. 

Admiral Sir 6. A. RICHARDS: On the part of the Telegraph Con- 
struction Compuny, I beg to offer to His Excellency our cordial thanks for 
the honour he has done us in associating the name of our Company with 
‘the toast he has just proposed, and to you, gentlemen, for the way in 
which you have received it. Commodore Ѕиепкоп, in the excellent speech 
he has just delivered, has ably dealt with the political and other difficulties 
his Company has had to overcome in carrying the telegraph into Northern 
China. I had, perhaps, better confine myself briefly to the practical, all- 
round question of the laying and maintaining of these great ocean lines. 
It is a little difficult to deal with one's own achievements in public, and 
my colleagues have always been averse to dwelling on what the Com- 
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pany has done or is going to do, and we prefer to leave that to the tele- 
graph companies whose great works we have carried out during the last 
thirty years, with whom we have always been on terms of the greatest 
confidence and harmony, and who are so well represented here on this 
occasion, and we have been always ready to accept their verdict. We areall 
known as telegraph companies, but the difference is that the one establishes, 
owns, and works the cable, and has its difficulties political and otherwise with 
foreign countries ; while the other manufactures, and lays and maintains the 
cable at the bottom of the sea. Its difficulties and risks are of a technical 
nature, incident to the elements апа the depth of the ocean, and have been so 
far solved, as faras they may be, by the skill of the seaman and the engineer. 
Gentlemen, if I depart to-day from the modest reticence which is most 
congenial to ourselves, I trust you will impute it to the exceptional nature 
of the present occasion. We don’t feel that it would be proper or respect- 
ful to our illustrious gueet to withhold from him any information which 
he has shown so much anxiety to obtain on all subjects. I will therefore 
recapitulate briefly the nature and extent of the works which we have 
carried out during our comparatively brief existence of a little over thirty 
years, although we are the most ancient cable manufacturing company 
in the world, The first of our great works was the laying of the Atlantic 
cable in the year 1865, after many difficulties. Since then we have suc- 
cessfully laid, I think, six cables between Great Britain and North 
America, More recently we may say, I hope with pardonable pride, 
that we have carried out all the great telegraphic enterprises conceived by 
the great father of ocean telegraphy, Sir John Pender, who has recently 
been taken away from among us, and whose name must always be con- 
spicuously remembered in connection with these achievements. Thus, in 
a comparatively brief period Great Britain has been connected with 
Lisbon, which has been made one of tha t centres of marine 
telegraphy, and with the Mediterranean, Malta, Egypt, thence vid the 
Red Sea with Aden, Singapore, India, Hong Kong, Australia, and New 
Zealand, and on the South and West with West Africa, the Cape 
of Good Hope and Brazil. It is true the globe has not yet 
been girdled across every ocean, though this will probably be done; 
but all sides of it have been brought together, and every continent 
and considerable [island and place of importance has been connected 
with this country generally by duplicate, often by triplicate, linea of tele- 
graph. In carrying out these works this Company alone has manufactured 
ind. laid something over one hundred and sixteen thousand miles of cable, 
I believe there is no finality for the electric cable, and I am sanguine 
enough to predict equal prosperity in the generation yet to come. 

It is to be hoped that Commodore Suenson’s eloquent appeal 
to belligerents to respect the property of submarine cable 
companies will not, now that such a good example has been 
get us in the Far East, fall on deaf ears; but that a decision 
creditable to our much-vaunted civilisation will be arrived at. 

In addition to those already mentioned there were present 
at this notable gathering— 


Vice-Admiral Tracey, Mr. B. C. G. Scott, Mr. J. C. Lamb, Prof. Crookes, 
Admiral Sir J. Commerell, Mr. Louis Floersheim, Lieut-General Sir Andrew 
Clarke, Mr. Latimer Clark, Admiral Sir A. H. Hoskins, Sir R. W. G. Herbert, 
Admiral Sir W. Dowell, Sir Eyre Shaw, Sir Henry Mance, Mr. J. D. Campbell, 
Mr. J. Campbell, Mr. J. Coppen, Mr. G. Н. l'ember, Colonel Walteis, Мг, 
George Draper, Mr. H. Thwaites, Mr. F. le B. Bedwell, Mr. J. Latey, Mr. 
A. G. Angier, Mr. H. W. Lucy, Mr. G. Von Chauvin, Mr. W. A. Pickering, 
Mr. A. D. Shuter, Mr. G. R. Neilson, Mr. G. К. Elphinstone, Dr. Wholey, M. 
Guernier, Mr. J. Boon, Mr. №. К. Lyne, Мг. Е. Youle, Mr. J. C. Parkinson, 
Mr. L. L. Hartvigsen, Capt. Cato, Mr. O. Moll, Mr. W. H. Baines, Mr. H. 
St. L. Smith, Capt. Manning, Capt. Woodcock, Mr. C. B. Barnes, Capt. Lang, 
Capt. Kennedy, Hon. A. G. Brodrick, Capt. Trott, Mr. G. W. Campbell, 
Mr. C. Е. Venndt, Mr. Keswick, Mr. G. M. Davey, Mr. Н. F. Hesse, Mr. 
Arthur Dearlove, Mr. H. C. Forde, Mr. R. Peake, Mr. W. T. Ansell, Capt. 
Scott-Smith, Capt. Ingles, Mr. R. J. Reidy, Mr. H. Holmes, Mr. T. Finnis, 
Mr. R. T. Brown, Mr. W. P. Granville, Mr. H. Clifford, Mr. J. Lloyd, 
Mr. R. M. Cunningham, Mr. Youngson, Mr. Ch. Gerhardi, Mr. 5. Collett, 
Capt. Seymour, Mr. R. Collett, Capt. Gifford, Mr. D. H. Goodsall, Mr. 
L. Schott, Mr. W. J. Browne. Mr. S. Barber, Mr. W. C. Johnson, Mr. W. О, 
Smith, Mr. C. E. Günther, Mr. Н. London, Mr. F. Dawes, and Mr. W. Н. 
Axworthy. 


Physical Ohemistry.— The publication of a journal of 
physical chemistry will begin in October of this year. This 
journal is to be issued upon the first of every month—except in 
July, August, and September, when no numbers will appear. 
It will contain articles embodying original research in all 
branches of experimental and theoretical physical chemistry ; 
and this matter will be supplemented by thorough and prompt 
reviews of the current literature of the subject, z.e., of all 
journal articles and books which bear upon any phase of it. 
The new publication will accordingly present a continuous and 
complete account of all work done in the field in question after 
June, 1896. The subscription price will be, in England ten 
shillings per volume, t.e. per year, the first volume running to 
the close of 1897, and comprising twelve numbers. All com- 
munications, concerning either artic'es or subscriptions, should 
be addressed to the Journal of Physical Chemistry, Ithaca, 
N.Y., U.S.A. The editors of the journal will be Prof. Dr. 
Wilder D. Bancroft and Prof. Dr. Joseph E. Trevor. 
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AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, August 7, 1896. 


Electrical Executions.—The last Legislature of the State of 
Ohio enacted a law providing for the execution of condemned 
murderers by electricity, as is now the practice in New York 
State. The new law came into effect on July 1st; and in 
order to be in a position to carry out its provisions when 
occasion requires, the Ohio prison officials have been endeavour- 
ing to secure the necessary apparatus. But in this they have 
met many obstacles and difficulties, which may not have been 
unlooked for, in view of the fact that the New York prison 
authorities encountered similar difficulties. These difficulties 
arise from the fact that none of the manufacturers of 
alternating-current apparatus are willing to dispose of their 
machines for the purpose of killing human beings. They 
argue that such use casts discredit upon the apparatus so used, 
and they are in business to build up and not pull down. Of 
course, such a position is based largely upon sentiment ; yet 
there is admittedly good reason for the objections urged. It 
cannot be denied that the use of any particular make of alter- 
nator for the purpose of executing the death penalty would be 
no recommendation for the particular machine, especially in 
the public mind; and it is not surprising that the various 
manufacturers of this class of apparatus object to their 
machines being used for the purpose of killing. The New 
‘York authorities were compelled to resort to strategy in order 
to secure an alternator. After trying all the manufacturers 
of such machines without success they finally secured one by 
ordering it through an obscure supply house in Texas. The 
machine was delivered to the Texas concern, and then 
reshipped to Auburn, New York, where it was to be used in 
launching condemned criminals into eternity. The Ohio autho- 
rities have about concluded that they will have to resort to 
similar means of procuring an alternator. Ohio now stands 
on record as being the second State to adopt electrical 
executions. 


Trolley Patent Decision Оп July 29th, Judge Shipman, 
in the United States Circuit Court for the district of Con- 
necticut, handed down a decision modifying a former decision, 
thereby permitting the restoration of trolley bases by those 
engaged in the repairing and renewing of trolley equipments. 
The earlier decision referred to was rendered by Judge 
Townsend last December, sustaining the Vandepoele patent 
covering the fundamental principle of the trolley, which patent 
the Court defined as applying to a long, swinging, pivoted, 
‘hinged, upwardly apring-pressing arm on top of a car, and 
having an under-running contact with an overhead conductor. 
The Court at the same time dismissed a bill relating to a 
second patent of Van Depccle covering a trolley base. In the 
present opinion Judge Shipman holds that the trolley base is 
but a feature of the Van Depoele patent, no particular type or 
form of which is necessary for the successful operation of the 
trolley. The order so modifies Judge Townsend’s opinion tbat 
permission is given t5 replace broken stands, or those worn by 
use, but not to reconstruct or rebuild a combination sold by 
the patent owners. The owner of the Van Depoele trolley 
patents, as is well known, is the General Electric Company. 


CORRESPONDENCE. 


— PM 
THE DECIMAL-METRIC SYSTEM AND 
CLATURE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I notice in your issue of August 7th (p. 489) a letter 
from Mr. Oliver Heaviside about the metric system, That 
gentleman believes that names are capital for popular use. 
That is right, but I hold that it would be neither advantageous 
nor necessary to adopt officially other names than those of the 
metric system, because the names of the units must be inter- 
national, like tbe system itself. If you adopt.“ popular” 


NOMEN- 


| 


names you ought, if consistent, to vary them in the different 
counties of England, and you would forego many of the 
benefits of the metric system. The man in the street will 
probably give a name of his own to the units most often used ; 

but be ought to know that a pint, a quart, &c., have such and 
such a value and such and such a name in the metric Bystem. 
Thus, convenience will be respected, and for official and inter- 
national transactions the correct terms will be employed. This 
is what is done in France; there there are “ popular” names 
for a great many units. The men in the street talk of ~ 


Boisseau for a décalitre, 


e %% % „% „% „„ „% „% „% % % „%% „% „„ „% „„ „ 0 


uart oe vate 2 litres. 
Choppine for . 4 litre. 
Demi-setier for 1 litre 
Su... 5 centimes. 
Lieue for ............... M edet enr 4 kilometres. 
And so on. The cresson is sold at **6 liards la botte " (2 bundles 


for 15 centimes). The butchers and grocers sell their goods at 
so much a déca (décagramme), and say— 


Diyre for outer Е 4 kilogramme, 
2 onces for ........................ i T 
Tonga fr s sty 7 


The tame names are not used in all parts of France; but, 
whatever term is used, everyone knows wbat is the correct 
value and the corresponding metric name. An error never 
occurs, and nobody would care to alter the scientific terms of 
the metric system, and to adopt “ popular" names that would 
be altered with time and fashion, whilst the metrio system 
must not be altered, and is intended to last longer than a 
fasbion.— Yours, &c., A MAN IN THE STREET. 


Paris, August 18, 1896, 


LEGAL INTELLIGENCE. 


— 


Farringdon Works (Limited) v. LES. Accumulator Company 
(Limited). 


This action was heard in the Lord Mayor's Court, London, on the 11th 
inst., and was for the recovery of £52. 138. 9d. for goods sold and delivered. 
The defendants denied liability ара counter-claimed for damages, alleging 
that the plaintiffs contracted to supply them with five tons of oxide of 
lead; but they only delivered two tons, which were not according to 
contract, and by reason of which they suffered damage. Counsel for the 
plaintiffs stated that the defendants required a compound which was called 
red oxide, and used in connection with the manufacture of accumulator 
plates. This red oxide was, apparently, а mixture of an ordinary red lead 
and also of an ingredient called litharge. The defendants had a secret in 
regard to the proportions in which these ingrediente were to be mixed so 
as to produce a compound suitable for application to the plates. The 
plaintiffs had supplied them with red oxide which they (plaintiffs) obtained 
from the manufacturera, Messrs. Walker, Parker and Co. The latter firm 
had been previously instructed by the defendants as to the method of 
preparing the compounds. Ou April 23rd last the plaintiffa received 
an order from the defendants for the supply of five tons of oxide 
exactly as before. The two tons were duly delivered, the invoice 
price being £35, and this: sum, together with a balance of £22. 13. 9d. 
from an old account, made up the £52. 188. 9d. now sued for. The 
defendants refused payment on the ground that the oxide supplied 
was not according to contract. After delivery they telegraphed, “ The 
last two tons of oxide no good ; all plates spoiled; send some more at 
once," The plaintiffs were told by the manufacturers that the oxide com- 
plained of was of exactly the same quality as that previously supplied, and 
had been manufactured in precisely the same way, and Mr. Arthur 


Billyeuld (manager to Messrs, Walker, Parker, and Co.) gave evi- 


dence to this effect. For the defence it was stated that the sum 
of £12. бз. Sd. had been paid by the defendants off the price 
of the two tons of oxide supplied, leaving a balance of £22. 13s, 9d. 
The defendants declined payment of that, on the ground that the stuff 
supplied was absolutely useless to them, and, in addition, they counter- 
claimed for the return of the £12. 6s. 3d., and also for damages by reason 
of the defective condition of the oxide. Tho material was used in connec- 
tion with the manufacture of accumulator plates. It was mixed in certain 
proportions with sulphuric acid, so as to form a cement with which the 
accumulator plates were covered. If the red oxide and litharge were 
mixed in proper proportions, it would, when treated with dilute sulphuric 
acid, form a binding cement. The plaintiffs had supplied the defendants 
with а sample of the stutt which they were prepared to supply. The 
sample was tested and approved, and the order was given on March 10th 
for oxide "as per sample." That worked properly, and made a perfectly 
binding cement. On April 25rd au order was sent for a further five tons 
of oxide “as before." The two tous were not equal to the oxide previously 
supplied; and in consequence of the red oxide and litharge being impro 
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perly mixed, it did not make a binding material when mixed with sulphuric 
acid. The cement did not adhere, and 1,600 plates, which cost 6d. each, 
were rendered useless, and the defendants had been put to an expense of a 
halfpenny for the treating of each plate. After hearing the evidence the 
jury returned a verdict for the plaintiffs on both the claim and counter- 
claim. | 


Braulik v. Darton. 


At the City of London Court on Monday, Mr. G. Braulik, electrician, of 
Upper Thames-street, sued Messrs. Е. Darton and Co., of St. John-street, 
Clerkenwell, for the recovery of £7. 4s. 5d. for electrical bells sold and 
delivered. Evidence of the receipt of the order and the supply of the bells 
was given by the plaintiffs traveller, who said no size of bell was men- 
tioned in’ the order; and when payment was applied for defendants 
complained that the bells supplied were the wrong size. For the defence, 
it was contended that the bells supplied were not according to the sample 
submitted by the traveller, and measured 24ір. instead of 2jin. In reply 
to the Judge, the traveller said he could not swear what size of bell he 
showed the defendants ; but quotations for several sizes were given, and 
the order was for 24in. bells at 15e. After evidence for the defence had 
been given, the Judge entered judgment for the defendants, observing that 
it appeared to him that there bad been a mutual mistake, and that no 
agreement was ever arrived at. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catal 
Price Lists, and але matter should: ba send ану са steel.) 


SPECIAL NOTICE —The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND BAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7a. 6d., post free 8s. 3d. abroad 9s. The book is greatly enlarged 
is quite up-to-date, and includes the new Board of Trade Regulations 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions oan Le obtained of the Booksellers 
or direct јест the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— 

“ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D.Sc., F.R.S. The Nrw EDITION is Now krany. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 
` LABORATORY NOTES AND Forms.—With the above title, we have ready 
280 set of 40 Elemen келшаш агае 5 = ш cu ced 

neering classes. ese have been ah ode . J. eming. 
and will be л aken, d 


sent 
‘ft SUBMARINE CABLE-LAYING AND REPAIRING."—By Н. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now Reapy. | 
“Tug Work or HxRTz.“—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. | 
““ELkoTRIO Laurs AND ELxOrnIO Ілантімо,” by Prof. J. A. Fleming. 
M.A., D. So., F.R.S., is now ready. The book is handsomely bound. 
and full of original illustrations, designs, initials, &o. Price 78. 6d., post 
free. Prospectus post fre. Nu : 
„ ELzorBi0 Morive PowznR."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the atest information i 
the application of electrio ену mining and general power transmission 
purposes; in which the ч ote man пеле. d book is well 
prin on good » and contains illustrations. ice 1 
post free (abroad lis). | ! 8 
“ELECTRICAL ENGINEERING FORMULZ,” а pocket - book by Messrs, W. 


Geipel and H. M. Kilgour, is now ready; price 7s. 6d., b . 9d 
(abroad 8а.). A paper edition wit wide margins 4 Же, 
price 128. 6d., post free 13s. (abroad 18s. 6d.). Prospectus on application, 


“ DRUM ARMATURES AND ComMUTATORS.”—By Mr. F. Marten Weymoutb. 
s also ready; price 78. 6d. (abroad 8s.). Prospectus on application.” 

„Tux SrzAM ENGINE INDICATOR AND INDICATOR DrAGnAMS,"— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

„Tux, INCANDESCENT LAMP AND ITS MANUFACTURE.”—This book, 
written by Mr. Gilbert S. Ram, is now ready ; price 7s. 6d. (abroad 8s. ). 
Prospectus on application. 

„ ARMATURE WINDINGS or ELxOrnIO Macuixes.”—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled {тош Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
“ч зач 5 ары of ug e. an 3 . to serve as a 
Working treatise on mo design. Large dto, 370 pages, 140 full - page 
illustrations and 65 full- page tables, 80s., Dos free. Е 

"PRAOrICAL Norges РОВ ErEOTRICAL STUDENTS."—By Messrs. A. E 
Kennelly and Н. D. Wilkinson, price бе. (d., post free. 7 

HB Авт OF ELROTROLYTIO SEPARATION OF METAL&,."—A second i 
of Dr. Gore's book is now ready, price 108. 6d., post free. ке 


„ ELECTRO-CHEMISTEr."—By Dr. С. Gore. Third Edition now ready. | 


Price 2s., post free, 


TENDERS INVTrED.— The Cork City Council invites proposals 
from persons willing to carry out the terms of Cork Provisional 
Order (1896). The Council has made arrangements with the local 
Electric Tramway Company for taking a supply of electric current 
for working the tramways from the assignees of the Order. Offers 
should be sent by noon on Friday, September 11th, to the Town 
Clerk (Mr. Alexander M‘Carthy), Municipal Buildings, Cork. Some 
additional information is given in our advertisement columns. 


— ———— The Corporation of Glasgow is prepared to receive 
tenders for the electric lighting of the St. Andrew's Halls. Speci- 
fications, &c., from Mr. William Arnot, electrical engineer, 75, 
Waterloo-street, and tenders should be sent to the Town Clerk 
(Sir J. D. Marwick), Town Hall, Glasgow, by 10 a.m. on Friday, 
the 28th inst. Further particulars appear in our advertisement 
columns. 

— The Electric Lighting Committee of the Bath Cor- 
pornon invites tenders for (a) boiler-house plant—boiler and 
ttings, feed pump, &c.; (b) engine-house plant—steam alter: 
nators, oil filter, fittings, &c., steam, exhaust, feed, blow-off and 
sundry pipes, valves, &c. ; (c) mains ; (d) crane ; and (e) arc lam 
and posts. Tenders must be sent in to the Clerk (Mr. F. H. 
Moger), 3, Wood-street, Bath, on or before Monday, the 31st inst. 


- Her Majesty’s Commissioners of Works invite tenders 
for the execution of pneumatic and electric bell-hangers’ work for 
public buildings, &c., in the London district for three years from 
October Ist. Schedules with forms of tenders may be obtained 
from Her Majesty's Office of Works, 12, Whitehall-place, S. W., 
between 11 a.m. and 5 p.m., and tenders must be delivered at the 
office by noon on Wednesday, the 26th inst. vu 


The Electrical Committee of the Bristol Town Council 
requires tenders for additions to the electric lighting station at 
Temple Back. Tenders to the Secretary of the Electricity Depart- 
ment, Temple Back, Bristol, by the 4th September. | 


The Newport (Mon.) Harbour Commissioners require 
tenders for the electric lighting of the new landing stage by means 
of incandescent lamps. 


The Spanish Government is inviting tenders for the 
construction and working of a telephone system in Mayagüez, in 
Porto Rico. Some particulars may be seen at the Commercial 
Department of the Foreign Office between 11 and 6 daily. Tenders 
should be sent in to the Minister of Public Works, Madrid, by 
October 8th. 

The So:iedad Co-operativa Gaditano de Fabricacion 
de Gas, of 25.29 San José, Cadiz, Spain, invites tenders for 
electrical plant and apparatus, capable of supplying current to 
about 2, 16 o.p. lamps. The electricity station is intended 
for private lighting only, and must be equipped so as to be 
capable of furnishing a continuous supply of current. Tenders 
must include plans of all the plant and cables, the latter to 
have a carrying capacity of 4,000 16 c.p. lamps, and should be 

uoted both for overhead suspension and laying underground. 
The Society also wishes to have particulars as to cost of the following 
types of stations :—Steam, gas, and Dowson gas. If required, gas 
and water supply will be laid on by the Society, and further par- 
ticulars will be given if necessary. The price of coal is 30 pesetas 
(£1. 48.), and coke 24 pesetas (£1) per ton. Firms desirous of 
obtaining the contract are advised by H. M. Consul at Cadiz to send 
representatives to treat personally with the Company. Tenders 
have to be in by September 15th. Some additional particulars 
may be seen at the Commercial Department of the Foreign 
Office, Downing-street, S.W., between 11 and 6. 

— ——— Tenders are being invited by the Municipal Authorities 
of Merida for the electric lighting of the streets. Tenders to El 
Secretario del Ayuntamiento de Merida (Badajoz), Spain, by the 
25th inst. 


——— —— The Municipal Authorities of Spa, Belgium, require 
tenders for the lighting of the public streets, either by electricity 
or acetylene. Tenders to the Collége des Bourgmestre et Echevins, 
Spa, by September 15th. | 
The French Post and Telegraph Department invites 
tenders for the supply of iron pipes оша. in connection with the 
pneumatic tubes used in the Post and Telegraph service. Tenders 
to the Direction Générale des Postes et des Télégraphes, 103, Rue 
de Grenelle, Paris, by September Ist. 

The Hamburg Finance Deputation requires tenders for 
the erection of an electric lighting installation at the Bourse,, 
Tenders by the 25th inst. 

The German State Small Arms Works Authorities at 
Dantzig invite tenders for the supply of incandescent lamps and 
arc-lamp carbons. Tenders to the Konigliche Direction der 
Gewehrfabrik, Dantzig, by September 12th. 

—-—— The Municipal Authorities of Bloemfontein invite 
tenders for supplying and laying down a complete electric lighting 
installation, Descriptions, plans and specification of schemes 
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should be sent to the Town Clerk, Mr. W. A. Koller, Bloemfontein, 
Orange Free State, by October Ist. 


TENDERS ACCEPTED.—The Hapton Parish Council has accepted 
the tender of Messrs. Simpson Bros., of Hapton, Burnley, for the 
electric lighting of the district from 1st September, 1896, to 30th 
April, 1897, for £124. Messrs. Sharp and Kent also submitted 
a tender at £275. 


——— Messrs. Crittall and Co. inform us that the contract 
for lighting St. Saviours' Church, Southwark, with 350 16 c.p. 
incandescents has been entrusted to them ; and that they have been 
successful in securing the contract for telephones, fire alarms, and 
attendants’ recording apparatus at the West Sussex Asylum, 
Chichester. 

APPOINTMENTS V ACANT, — From our advertisement columns it will 
be seen that the Hainmersmith Vestry requires a resident engineer 
to supervise (under the consulting engineer) the erection of the 
electric lighting plant, and afterwards to undertake the management 
and control of the electric light department. Salary £200 per 
annum, to be increased to £250 when the installation is in working 
order. Applications must reach the Vestry Clerk (Mr. W. P. 
Cockburn), 57, Fulham Palace-road, Hammersmith, London, by 
4 p.m. on September 2nd. 


— — ——— A teacher of physics and kindred subjects is required 
at the Liverpool School of Science, Technology and Art. lary 
£150 per annum. Applications to be sent in by the 31st inst. 


PLANT ror SALEÉ.—Particulars are given in our advertisement 
columns of some electric lighting plant, consisting of a Norwich 
D-type dynamo, meters, switch, belting, &c., which Messrs. Lewis 
P. Garrett and Co., 58, Broomielaw, Glasgow, have for sale. 


LiqQuipATION.—It has been decided to wind-up the Queen 
Anne's Mansions Lighting and Heating Company (Limited), and 
Mr. E. H. R. Trenow, 20, Threadneedle-street, London, E.C., 
has been appointed liquidator. 


BANKRUPTCIES.—AÀ receiving order has been made against G. L. 
Schultz, lately trading as George Schultz and Co., iron and steel 
merchants, at 90, Cannon-street, E.C. The debtor explained that 
he sold his business in April last, and had since acted as manager 
for the purchasers. Liabilities not stated. 


—— In the а Court yesterday, upon the appli- 
cation of Messrs. Routh, Stacey and Co., a receiving order was 
made by Mr. Registrar Giffard against the old-established firm of 
Messrs. Paterson and Cooper, electrical engineers, European Works, 
Pownall-road, Dalston, N.E., and Prince’s-mansions, Victoria- 
street, S.W., London, and also of Glasgow.. The liabilities were 
stated to amount to about £21,000, and the assets to £16,000. 


DivipenD,—A first and final dividend of 93d. in the £ is payable 
at the Official Receivers, Halifax, in the failure of Charles 
Frederick Fox, electrical engineer, 1, Bond-street, Halifax. 


New FrnM.—We are informed by Messrs. Nalder Bros. and Co. 
that, on account of the increase in the demand for their ammeters 
and voltmeters, this branch of their business will in future be 
carried on at 34, Queen street, Cheapside, London, by Mr. F. H. 
Nalder, one of the partuers of the firm, in conjunction with Mr. 
E. Thompson, who has been for some years past manager of the 
ammeter test room at their works in Clerkenwell. The style of the 
new firm will be Nalder Bros. and Thompson, to whom all com- 
munications connected with electric light apparatus should be ad- 
dresscd. The position of the firm of Nalder Bros. and Co. is 
unaltered by the new arrangements, the partners remaining as 
before.—Messrs. F. H. Nalder, C. W. S. Crawley and A. Soames, 
the old firm retaining the whole of the business, with the excep- 
tion of the manufacture of ammeters, voltmeters, wattmeters, cut- 
outs, switches and resistance frames, the manufacture of which is 
transferred to the new firm. 


New Wonks.—The British Aluminium Company proposes to 
erect branch works at Baker-street, Greenock. These works will 
be fitted up for the manufacture of the carbon nece in connec- 
tion with the Company's works for the manufacture of aluminium 
at Foyers. 


REMOvAILS.— The private address of Mr. G. W. de Tunzelmann, 
B.Sc., will in future be 6, Penywern-road, Earl's Court, S.W. 

—————- Mr. J. S. Cunnington, electrical engineer, informs us 
that he has taken premises at 18, Cecil-court, Charing Cross-road, 
London, W.C. m 

——— Mr. F. J. Warden-Stevens notifies that he has removed 
his London offices to Connaught Mansions, Victoria-street, S. W. 
The Guildford offices remain as heretofore. 


ELECTRICAL TRADES UN10N.—We are asked to state that a 
meeting of the members of this Union will be held at the Club 
and Institute Buildings, Clerkenwell-road, London, on Monday 
next, at 8:30 p.m. Mr. F. E. Sims, the general organising secre- 
сж to address the meeting on The Objects and Benefits of 

e Union.“ i | | 


+ 


t: SALAMANDER” DeEcoratTions.—We have received from the 
United Asbestos Company, of Dock House, Billiter-street, London, 
E.C., a catalogue showing a choice variety of designs for staircase 
dados, ceiling decoration, freizes, door panels, &., made by the 
Company from asbestos. It is well known that asbestos lends itself 
to à variety of uses ; but, from the fact of its being uninflammable, 
its use in the preparation of wall and ceiling coverings is especially 
desirable. In the course of the Company's experiments in the 
manufacture of these **Salamander " decorations, Italian asbestos, 
which has a light grey tint, has proved the most effective, as it 
retains the hard, firm impression made upon its surface by the 

ecial process of embossing which is used in the preparation of 
chess decorations. The designs here illustrated are the produc- 
tions of leading artists, and the material used is capable of decora- 
tion in any manner. There will undoubtedly arise a large demand 
for these decorations, which are a great advance upon similar 
goods now on the market. 


Price Lisr.— We have received from Messrs. J. Bagshaw and 
Sons (Limited) their illustrated price list of wrought-iron pulleys, 
shafting and friction couplings. Accompanying the list are some 
rules and tables for engineers and architects. The list is fully 
illustrated. 


Paw-RussiAN ExHIBTTION.— The Russian Imperial authorities 
are making every effort to interest British visitors to the Pan- 
Russian Exhibition, now being held at Nijni Novgorod. The cata- 
logue of the Exhibition is in Russian throughout, but a Guide. 
book to the town, the fair, and the Exhibition is issued in Russian, 
English, French and German, so that Continental visitors may be 
assisted. We have received а copy of the Guide-book, which gives 
an interesting description of the chief features of the Exhibition, 
with illustrations of some of the principal pavilions and stands. 
The work, which has been translated by Mr. Seymour E. F. Haye, 
is clearly written in an altogether superior style to that we are used 
to expect from such Continental publications. An electric railway 
has been constructed by Messrs. Siemens and Halske from the 
Exhibition to the town ; there is a circular electric railway, built by 
Messrs. Podobyédoff and Co.; and the Finnish Steamship Company 
has put down an electric railway in the town for the purpose of 
carrying passengers up the steeper gradients. The Guide book 
gives every information that a visitor 1s likely to require. 


ABERDEEN.—An important debate took place at the meeting of 
the Town Council on Monday, on the question of the proposed 
acquisition of the local tramways by the Great North of Scotland 
Railway Company. A letter was read from Mr. W. Moffatt, the 
Secretary and General Manager of the Company, stating that his 
Directors were of opinion that the acquisition of the tramways by 
the Company would facilitate the construction of light railways in 
the country, and that the Company could more easily than any 
other body accomplish the improvement and development of tha 
existing tramway system to the extent now demanded by the grow- 
ing importance of Aberdeen ; and, further, that the working of the 
tramways and light railways in conjunction by one Company would 
result in greater efficiency of service over both systems. Ніз 
Directors would carefully consider the question of dispensing as far 
as possible with horse haulage, and of substituting therefor elec- 
trical and other mechanical motive power. The Company would 
also give a better service and increase the speed of the cars. They 
therefore proposed that, in view of the capital outlay which would 
be required for these purposes, the Town Council should agree to an 
extension of the period of the concession held by the Tramways Oom- 
pany. Mr. Moffatt suggested that the Council should appoint a Com- 
mittee, with whom his Directors would confer on the whole matter. 
A letter from Mr. L. Mackinnon (secretary of the Tramways Com- 

any) to Mr. Moffatt was also read. This letter stated that the 
Directors of the Tramways Company were prepared, subject to the 
consent of the Town Council being obtained, to recommend the sale 
of their undertaking, including horses, buildings, plant, &., at the 
price of £16 per share of 5,649 shares; and payment of all outlay 
to be incurred for constructing and equipping the extension to 
Bayview and doubling the line in Albyn-place. The Railway 
Company would also have to relieve the Tramways Company of ita 
mortgages and other liabilities and take over its officials and staff. 
The Chairman, Bailie Edwards, moved that the whole matter 
be sent to the Finance Committee for considération and report. 
Mr. James Gray moved as an amendment that the consideration of 
the question be deferred for three months, in order that the new 
Council and the community might have an opportunity of dis:ussing 
the scheme. Captain Taylor proposed a further amendment that 
the matter be considered by the whole Council in Committee. 
After a long discussion the latter amendment was carried by 19 
votes to 9. 
ASHTON-UNDER-LYNE.—A report by the Electric Light Committee 


recommending the adoption of a combined electric lighting and 


refuse destructor scheme, prepared by Mr. Clirehugh, was con- 
sidered by the Town Council at ita last sitting. The Committee 
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suggest that the generating station be erected on the site of the 
town’s yard, and that the low-tension continuous-current system of 
supply be adopted. Dealing with the question of refuse destruc- 
tion, Mr. Clirehugh stated that the difficulty of utilising refuse to 
generate steam for electric lighting purposes only was due to the 
fact that electric lighting stations were only fully occupied for 
about two hours out of the 24, while refuse was continually coming 
in and could not conveniently be stored ; or provision could not 
be economically made for burning so large a quantity of refuse as 
was at their disposal in so short a time. The Council could 
probably arrange for supplying the Tramway Company with power, 
and, provided the Company were willing to pay a reasonable sum 
per unit for energy, it would be an excellent customer for the Cor- 
poration. They would probably require about 150 н.р. con- 
tinuously, and this would enable the refuse to be consumed as fast 
as it was brought in. The system would enable the machinery to 
work fully loaded for a great portion of the 24 hours. After 
discussion the Council endorsed the Committee’s report, and 
requested the Town Clerk to write to the Tramway Company on 
the matter; and the Market and Lighting Committee was requested 
to consider and decidc as to which streets it was desirable to lay 
electric light mains in for street lighting purposes. 


AsvLUM LiaHTING.— The Omagh District Asylums Board has 
decided to light the asylum electrically. 


CANTERBURY.—The question of the erection of joint electricity 
supply and dust destructor works occupied the attention of the 
City Council on Wednesday for a considerable time. The Light- 
ing Committee reported ia favour of the combined scheme ; but 
it was decided that the question should be considered by a com- 
mittee of the whole Council a little later. 


Country House Licutinc.—The electric light installation at 
Mr. J. J. Murphy’s residence at Passage West, Cork, has recently 
been overhauled. Current is now supplied by a Mather and Platt 
dynamo, driven by a Crossley oil engine. There is, in addition, a 
battery of 54 R type cells of the Chloride Electrical Storage 
ee The contract was entrusted to Mr. J. P. Pawsey, of 

ork. 


DoRkINd.— The District Council proposes to apply for a Provi- 
sional Order. 


Dovaras.—A long debate on the lighting of the streets arose at 
the last meeting of the Town Council. It was proposed that the 
scheme of public lighting submitted by the local gas company for 
lighting the town by means of incandescent gas lamps, fur a period 
of five years at £2. 14s. 4d. per lamp, should be accepted. This 
was opposed by Mr. Councillor Barron, who moved an amendment 
that the consideration of the matter be delayed, with a view to 
interviewing the Electric Tramway Company as to the cost of 
supplying the electric current for lighting the whole of the town. 
Alderman Proctor conterded that if the town was to be lighted 
electrically the installation should be in the hands of the Council. 
Eventually the matter was adjourned for three months. 


EALING.— The District Council has decided to apply to the Local 
Government Board for sanction to borrow £20,000 for electric 
light extension and other purposes. The Electric Lighting Com- 
mittee has been instructed to put in another boiler at the electricity 
works at a cost of £500. There is at present an equivalent of 
7,754 8 c.p. lamps connected, and orders are in hand for about 
1,250 more. 


Eccies.—The Local Government Board has declined to sanction 
the Town Council's application for power to borrow £20,000 for 
the purpose of establishing electricity supply works. There was 
considerable opposition at the inquiry in Ji une last. It was stated 
that the Council's scheme was only carried by the casting vote of 
the Mayor, and at the present time there is à small majority against 
electric lighting. The Council obtained a Provisional Order in 1893; 
but the date of the Order was recently extended to June 12, 1897, 
by the Board of Trado. 

ELECTRIC POwWRR TRANSMISSION IN Ѕостн ArRICA.— The Rand 
Central Electrical Works (Limited) hope to commence the supply 
of electrically-transmitted energy to Rand mining properties 
situated on the Main Reef line east of Paardekraal in November 
next. The present plant has been designed to supply 2,100 в.н.р., 
and it is stated that most of this has already been contracted for. 
Extensions of the plant are already spoken of. 


EXPORTS OF ELECTRICAL APPARATUS AND MaTERIAL.— The follow- 
ing list gives official particulars of the exports of British manu- 
faetured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not separatelyspecified) from August 12th to 
August 18th, with the ports of destination :— 

Aden—£16,800 (telegraph cable). Argentina—Rosario £1,122 (telegraph 
material. Australasia—Melbourne, £216 (including £194 telegraph 
material); Sydney, £714 ; Wellington, £328. Belgium—-Brussels, : 
Chili—Iquique, £25. China—Shanghai, £70 ; Tientsin, £12, Denmark 
— Copenhagen, £52.  Egypt—Alexandria, £60 (telegraph apparatus). 
Holland —Flushing, £10 ; Rotterdam, £251. Лолу Kong—£16. India 


Bombay, £30; Calcutta, £1,699. Malta, £30.  Russia—Archangel, £88 
(lamps) ; Libau, £64. South Africa—Cape Town, £402 (including £151 
telegraph material); East London, £550 ; Port Elizabeth, £393 ; Beira, 
£667 (telegraph apparatus) Spain—Gandia, £655. Straits Settlements— 
Singapore, £1,116. Sweden—Stockholm, £23. Total £24,600. 

FuLHaM (Lonpon).—Electric lighting matters still drag their 
slow length along at Fulham. At the last meeting of the Vestry 
a report by the Electric Lighting Committee, recommending 
the appointment of a deputation to visit towns where electrio 
lighting and refuse destructor works had been installed, for 
the purpose of obtainirg information and reporting to the 
Vestry, gave rise to a long and animated discussion. In the 
end the report was rejected by 18 votes to 13. The Vestry, how- 
ever, decided to oppose the application of the County of London 
and Brush Provincial Company for a Provisional Order. The 
electric lighting question has been before the Vestry for the last 
three years, and numerous discussions on the subject have taken 
place, but no progress whatever has been made. 


GrLíAsaow.—The Sub-Committee recently appointed to consider 
the question of the proposed extension of electric lighting in 
Glasgow has presented its report. Visits have been made to the 
stations at Manchester, Brighton, Islington and Bankside. The 
Council is recommended to adhere to the low-tension continuous- 
current system of distribution in whatever further electric lighting 
extensions may be decided upon. The report states that the Com- 
mittee has been influenced in its decision by the fact that under 
this system current could be supplied from the one station for both 
lighting and traction purposes. 


HALSTEAD (EssEx).— Iu connection with the proposed scheme 
for the electric lighting of this district, last week an engineer from 
Messrs. Crompton and Co. made a cauvass of some of the principal 
tradesmen with a view to obtaining information as to the amount 
of support likely to be accorded to the scheme, the probab!e 
demand for current, &c. 

HawrsrEAD (LoNDON).— The demand for electric current con- 
tinues to increase in a highly satisfactory manner. Connections are 
being constantly made by the Electric Light Committee, and it is 
stated that if the present rate of increase is kept up the whole of 
the available plant at the station will be in full use by the end of 
the autumn. The work of extending the station buildings, for 
which a loan of £30,000 was recently obtained, has been commenced. 


Hastinas.—A Local Government Board inquiry was held at 
Hastings on Wednesday into the application of the Town Council 
to borrow £7,560 for electric lighting purposes. Owing to differ- 
ences with the Hastings and St. Leonard's-on-Sea Electric Light 
Company as to the price of current supplied to the arc lamps 
illuminating the sea front, the Council recently decided to establish 
electricity supply works. At present the Council is paying £25 per 
lamp per annum for 52 lamps, but the Directors of the Company 
have intimated that they cannot continue to supply current at this 
price. The station is to be erected on the site of an old pumping 
station in Waterworks-road. The application was supported by 
the Town Clerk and the Borough Engineer (Mr. P. H. Palmer). 
lt is proposed to put down plant capable of supplying current to. 
105 arc lamps. Private lighting is not to be anderen: but the 
municipal buildings will be lighted electrically. Provision will also 
be made! for the future extension of street lighting. 


HOvE.— The Hove Electric Lighting Company propose to extend 
their mains in portions of the East Steyning district. 

HvppEnsrIELD. —With a view to testing the advisability of em: 
ploying electricity more generally for street lighting, the Town 
Council has authorised the Electric Lighting Committee to elec- 
trically light a section of one of the streets in the central district. 


INVERNESS.—The Town Council has considered the request of ап 
electric light company for the sanction of the Council to its proposed 
application for a Provisional Order. It has been resolved that, as 
the Gas Commissioners are quite capable of supplying electric or 
other artificial light, the application be refused. 

IrswICH.— Prof. A. В. W. Kennedy has prepared a long report 
on the electric lighting question for the Electric Lighting Com- 
mittee. This report is to be considered by the Committee on 
October 14th. 

LivERPOOL.—4Às the result of a report by the city electrical 
engineer (Mr. A. Bromley Holmes) the Lighting Committee has 
decided to reduce meter rents from 2s. to 1s. per month, and that 
iu place of the present uniform charge of 74d. per unit for electric 
current, the following scale be adopted after October lst :—For 
each unit up to 1,000 per month 7d., and for each unit beyond 
1,000 per month 4d. "The price of current for heating, cooking, 
and power purposes, when supplied through a separate meter, has 
been reduced from 5d. to 4d. per unit. The Committee has further 
decided to allow consumers occupying two or more places of busi- 
ness to have all the current supplied included in one account. —— 
Mr. Bromley Holmes is preparing a scheme for the electric light- 
ing of St. John’s Market for the Markets Committee. : 
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MANcHESTER.—The Gas and Electric Lighting Committee of the 
Town Council has addressed letters to the District Councils of PATENT RECORD. 
Stretford, Moss Side, Withington, and Levenshulme, respecting | — — 
e extension of the Corporation's electric light mains in these A record. of Applications for Patents and Patent "locations Published 
istricts. 


The Moss Side Council has already appointed a depu- 
tation to attend the conference. 


Moss біре (MANCHESTER).—At the last meeting of the District 
Council it was reported that a deputation had waited upon the 
General Purposes Committee on behalf of the South Manchester 
Electric Supply (Limited). Mr. S. V. Clirehugh, who acted as 
spokesman for the deputation, expressed an opmion that the cost of 
laying the first instalment of electric light cables in the district 
would be about £5,000. The Company would offer the Council a 
general supply of current at a charge of 4d. per unit, leaving the 
Council to supply customers and collect accounts. The usual 
charge by the Company was 7d. per unit. The Council could 
acquire the undertaking in their district at any time by giving six 
months’ notice. The district of supply would comprise Moss Side, 
Stretford, Withington, Lovenshulme and Heaton Norris, and the 
supply station would be situated near the Crematorium at Withing- 
ton. It was also reported that the Committee had received a 
deputation from a syndicate for supplying electricity for lighting and 
for motive power. The deputation suggested an electric tramway 
scheme in connection with the 7 for laying su burban lines 
from Peel Causeway through Brooklands and Sale to Stretford. 
The lines could be continued along Seymour Grove, Old Trafford, 
branching off at West Point to Chorlton-cum-Hardy ; and also to 
Brooks’s Bar, along Raby-street and Moss-lane East, Wilmslow- 
road, and Dickenson-road to Longsight, with a branch at Stretford 
along Edge-lane to Chorlton-cum-Hardy, and so forward past the 
Manchester Cemetery, Burton-road, Lapwing-lane, and on through 
Heaton Mersey to Stockport. The Council is at present consider- 
ing these important proposals. 


PrvwourH.—The Plymouth Town Council has fixed the charge 
for electrical energy at 54d. per unit. The Council has decided to 
introduce electric traction on the local tramways. 


PoLICE.—AÀt the Birmingham Police Court, on Friday, a lad 
named George Willetts was charged with causing wilful damage to 
an electric repeater belonging to the Midland Railway Company. 
For the prosecution it was stated that the lad went down the 
embankment near the Five Ways tunnel leading to New-street 
station, and broke the glass in an electric repeater and tore out the 
coil, thereby destroying the connection with the signal box. The 
indicator was used to show the signalman in the box when anyone 
was working a lever to cross a train from one line to another. In 
consequence of what the lad did the communication was destroyed, 
and a serious accident might have occurred. Remanded. 


PortsmoutH.—The Town Council is supplying electric current 
to the Baths and Washhouses Committee during the daytime at 
244. per unit. The Council has decided to let on hire electric 
motors, heating and cooking apparatus, &c. 


REepprrcH.—The District Council intends to apply for a Pro- 
visional Order. 


SovuTHAMPTON.—The Town Council has decided to purchase a 
piece of land adjoining the electricity works for the purpose of 
extending the station. It has also been decided to apply to the 
Local Government Board for sanction to borrow an additional sum 
of £50,000 for electric lighting purposes. 


SwANSEA.—The Syndicate which recently offered to purchase the 
Mumbles Railway for the purpose of equipping the line electrically, 
has now submitted an amended offer. It is stated that the negotia- 
tions with the Directors of the Railway Company are likely to 
result in the purchase of the line by the Syndicate. 


TELEPHONE EXTENSIONS IN LINCOLNSHIRE.— The National Tele- 
phone Company propose to extend the telephone exchange service 
to Stamford, and other South Lincolnshire towns. 


WrruinctTon (LaNcs.).— The District Council has authorised а 
canvass of the ratepayers to be made in order to ascertain the pro- 
bable demand for electric current. Should there be evidence of 
anything like a reasonable prospect of making an electric lighting 
scheme pay, the Council intends to apply for a Provisional Order. 


BOOKS RECEIVED. 


„The Engineering Index." Vol. II., 1892-95. Edited by J. B. 
Johnson, C.E. (New York: The Engineering Magazine.) 


Calendar and Prospectuses of the Day and Evening Classes at 
the Durham College of Science. Session 1896-7.” (London: 
Andrew Reid and Co.) 


„Tes Applications de T Electrolyse à la Métallurgie." 


By M. 
U. Le Verrier. (Paris: Gauthier- Villars et Fils. ) 


is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Nots.— The Specifications оў Applications for Patents are not open to 
public inspection until after the acoeptance of the ification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 


July 20, 1896. 
16,019. R. E. B. Crompton and Е. А. N. Pochix. London. Improvements 
in regulating switches. 
London. Improvements in electrolytic apparatus. 


July 21, 1896. 

16,091. A. STRvENS and Е. PuTTAERT. Brussels. Improvements in electric 

batteries. 

16,152. J. EsrRADE. London. Apparatus for controlling electric currenta. 

16,168. B. Du B. Smock. London. Improvements in insulators.* 

July 22, 1896. 

G. SEYMOUR and S. A. Letts. London. Improvements in e'ectric 
motors and dynamos. 

L. M. RuLLIER London. Improvements in electric furnaces, 
[Date applied for under Patents, &c., Act, 1883, Sec. 103, Decem- 
ber 28, 1895, being date of application in France.] 

L. M. BuLIIRR. London. Improvements in electric furnaces. 
[Date applied for under Patents, &c., Act, 1883, Sec. 105, Decem- 
ber 28, 1895, being date of application in France.] 

W. Кожвотнлм. London. Improvements in electric batteries. 

M. O. A. Garrgav. London. Improvements in secondary electric 


batteries. 
July 23, 1896. 

Е. W. Gol. BY. London. Improvements in apparatus for obtaining 
electric discharges. (A. Vosmaer, Holland.) 

С. O. Bastian and Н. C. Hopags. London. Improvements in or 
relating to prepayment mechanism for electrical or other meters. 

Н. J. Gin. Liverpool. Improvements in or in connection with 
electric railways or tramways. 

July 24, 1896. 

W. ILIINOwORTH and T. SurrH. Manchester. Improvements in 
the distribution of electricity and in junction-boxes for use 
therein. 

S. Jevons апа W. CoLLiNs. Birmingham. Improvements in and 
relating to electrical signalling apparatus or bells. 

W. ре GRAATT. London. Improvements in the method of and 
means for automatically regulating arc lamps and other electrical 
apparatus. 

Е. E. W. Bowen. London. 
incandescent lamps. 

SiEMENS Bros. AND Co. (LiuiTED). London. 
trolling electrically-actuated railway point apparatus. 
and Halske, Germany.) 

P. BRANDT and A. Husch. 
cores for voltmeters. 

July 25, 1896. 

E. JoxkS, A. E. Joxks, and G. KynocH AND Co. (Ілмітвр). Lon- 
don. Improvements in electric arc lamps. 

C. E. Perers. Manchester. Improvements in bottle washing 
machines. | 

W. WHITEHEAD. Manchester. 
with electric clocks. 

W. J. Davy. London. Improvements in electrical switches. 

J. VAUGHAN-SHERRIN and Н. Н. SHERRIN. London. Improve 
ments in accumulator batteries. 

Е. DE Marg. London. Improvements in filaments for electric 
glow lamps and in methods of manufacture of the same. [Date 
applied for under Patents, &c., Act, 1883, Sec. 103, January 28, 
1896, being date of application in France.] 

F. ре Marg. London. Improvements in filaments for use in 
electric glow lamps. 

P. Ormiston AND S. В. APosTOLOFF. London. Improvements in 
the manufacture of cables for telephonic, telegraphic, electric 
lighting, and other electrical purposes. 

July 27, 1896. 

J. RENDELL. Devizes. Improvements in or relating to electric 
bells or signals. | 

В. Hawke and Тнк LONDON Evsctric Wire Company (LIMITED). 
London. Connecting plug for telephone cords. 

R. M. J. HEuRTEY and P. GERMAIN. London. 
and relating to primary batteries, 

16,608. J. D. R. Bary. London. An improvement relating to magnetic 

compasses, | 

16,629. J. D. R. Вилтч and W. J. Pawson. 

the construction of electric cables. 


16,057. C. KELLNER. 


16,231. 
16,256, 


16,257. 


16,268. 
16,270. 
16,326. 
16,342. 
16,358. 


16,373. 


16,404. 
16,418. 


16,435. Improvements in filaments of electric 


16,445. Apparatus for con- 


(Siemens 


16,457. 


London. Improvements in soler.oid 


16,475. 
16,484. 
16,502. Improvements in or connected 


16,514. 
16.516. 


16,533. 


16,534. 
16,539. 


16,566. 
16,592. 
16,597. Improvements in 


London. Improvements in 
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July 28, 1896. | 

. G. A. J. TELGE. London. Improvements in means or apparatus 
for the measurement of electric energy. 

. J. А. МсМстлих, London. Improvements in alternating electric 
current transformers. | 

. F. W. SCHNEIDER. London. Improvements in electrodes for 
secondary batteries." 

. L. G. ATTENBOROUGH and E. A. SuLMAN. London. Improvements 
in the manufacture of caustic soda and other alkaline hydrates 
and compounds by electrolysis. 


16,737. J. D. К. BLaIx. Aondon. Improved apparatus for generating or 
collecting electric energy. 
July 29, 1896. 
16,790. Н. EHRIcHT. Berlin. Telegraph-wire reel.“ 
16,801. A. Farkas. London. Improvements in electrical cut-outs. 
16,852. G. PoonE. London. Improvements in electrolysis." 
| July 40, 1896. 
16,894, J. FiNLAYsoN. Glasgow. Improvements in and relating to instru- 
ments for measuring electric currents. ; 
16,916. E. SrRzELECKY. London. Apparatus for obtaining oxygen and 
hydrogen from steam by electrolysis. : : 
July 31, 1896. 
17,001. EE Birmingham.  Electrolytic manufacturing of cyanide 
of alkali. | 
17,025. Т. A. Rose and Rosg AND DrRD (Limitep). London. Improve 
ments in incandescent electric lamps. 
17,C44. W. EDWARDS. London. Improvements in and connected with 


apparatus for lighting and extinguishing gas jets by means of an 
electric current, | | 
- August 1, 1895. 

17,088. H. W. Нклрглхр. London. Improvements in electric batteries, 
17,093. G. M. SELLICk. London. Improvements in counter-balance 
weights for electroliers, gasoliers, and other suspended fittings. 

А SAUTTER and J. J. SAUTTER. London. An automatic electrical 

switch or exchange. 

17,101. J. H. FIELD. London. Improved electrical switch. 

17,122. H. H. LAKE. London. Improvements in metallic junction - boxes 
| and means for uniting metal conduit-tubes thereto and to each 
other. (E. T. Greenfield, United States).* | 
Н. Н. LAKE.' London. Improvements in insulating joints for 
metal or armoured ccnduit-tubes, more especially suitable for 
electrical conductors. (E. T. Greenfield, United States).* 


17,098. 


17,125. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the uviform price of 
8d. each. - 
1895. 


12,613. Lorrain (Esuoxp).—Rlectric rail ways. 

12,615. Lorrain (Езмохр\. Electric railways. 

. Lorrain (Еѕмохр). Electric railways. 

HaRSEN and FrRimManD. Automatic electric fire alarm. 

. LAKE (Baivy). Telephonic installations. 

тоск. Telephone exchange switchboards. 

ATKINSON, Alternate-current motors. 

LAKE (Société Anonyme La Précision). Electric clocks. 

. EpMUNDS. Electric cables or conductors. 

.EDMUNDs. Electric transformers and dynamo armatures. 
. Hirst and Gissoy. Holders and supports for electrical candles. 
. Herst. Linked suspensions for electroliers, &c. 

WaLL. Electric contact for use with clocks, &c. 

. Davis. Electric glow lamps. | 


. LANGDON-Davigs апа THE ALTERNATE-CURRENT ELRCTROMOTOR 
SYNDICATE (LIMITED). Electromotors and transformers. 


Bor (DawsEAUX) Electric burglar alarms, &c. 


ЖОО. 1896. 

. CoERPER. Electric railways. | 

. Lake (Union Electricitiits Gesellschaft). 
electric trams. 

. BELL AND SLoss. Electrical hair-cuttera and singers. 

. LAKE (PatNTER). Electrical signalling apparatus. 


. FalRWEATHER (Munson, Roberts, Alston, Reid and R- id). Electric 
railways on the conduit system. | 


Bach, Lewis AND Saunpers. Electric lamp shade. 


Current collectors for 


10,047. Stern. Electrical transportation. 
10,099. Mackin. Are electric lamps. 


10,772. Oris Егкулток Company (LiMiTED). (Otis Bros. and Co.) 
Starting and stopping devices for electrically-operated elevators. 

11,162, Согвү (WINTER). Electric time alarm apparatus. 

11.391. RxvNoLDs. Electric cut-outs. 


11,417. Brown AvD Huntress. Means for electrically connecting rails of 
electric railways. 


12,650. Cox AND Тнк Cox THExRMO-ELECTRIC Company. 


/ Therm o- 
electric generators. 


COMPANIES’ MEETINGS AND REPORTS. 


Cuba Submarine Telegraph Company (Limited). 


The fiftieth ordinary general meeting of this Company was held on Wed- 
nesday at the offices, 58, Old Broad-street, E.C.; Mr. Charles W. Parish 
(Chairman of the Board of Directors; presiding. 

The SECRETARY (Mr. James Scott) read the notice convening the 
meeting. 

The CHAIRMAN : I presume, gentlemen, that you will accept our 
report as read. When we last met, six months ago, I ended my remarks 
by recalling to your minds that our next meeting would be our fiftieth, and 
I said, “ I hope we may then meet you with the same satisfaction as we do 
to-day." Gentlemen, I am glad to say this hope has been fulfilled, for our 
Company has passed through another term of six months, and we are 
able to report that our cables have worked well, and that we have 


earned a larger sum of money than in any previous half-year of our 
existence. The traffic receipts for the first half of 1895 amounted to 
£29,164, while this half-year they are £34,868, including the subsidy 
on the Cienfuegos-Manzanillo cable. Our expenses during the same 
periods were £6,118 and £9,425 respectively, leaving a balance of £23,046 
to June 30, 1895, as compared with a balance of £25,443 to June 30, 1896, 
or an increase of £2,397, notwithstanding a charge of £1,787 falling upon 
the half-year now under review, in connection with sundry repairs, from 
which the first half of 1895 was happily free. If we compare the heads of 
expenditure for the two half-years you will find that all the totals are 
either the same ог below those for 1895, with the exception of station 
expenses, which have risen from £3,521 to £5,175 ; this, however, was to. 
be expected, and chiefly arises from our now working eight stations 
instead of three. The actual cost of the Cienfuegos-Manzanillo cable 
has come out at £41,412. 17s. 8d., which is less than the estimate 
which we gave you in our last report, the difference being due to a rather 
shorter length of cable having been required than was prepared for, the 
remainder of the cable being put into stock, and increasing the value of 
that account from £6,500 to £10,000. You will be glad to know that the 
amount of £41,112. 17s. 8d. represents the total cost of all the cable used, 
and its laying, the station huts and other expenses, including the fee 
paid to Mr. Keith for acting on behalf of the Company in testing and 
taking over the cable from the contractors. You will recollect I mentioned 
at our last meeting how valuable Mr. Keith's assistauce, with his special 
local knowledge, had been, not only to the Company but to the contractors. 
After meeting the cost of this cable out of our reserve it stood at 
£78,587. 2s. 4d., and we felt it absolutely necessary to the wellbeing of 
our Company to add all we could spare to build up this fund again. We 
have thereforo added to it £1,502. 8s 4d., which was a profit an invest- 
ments realised, and £17,910. 9s. 4d. from revenue account, bringing up 
the total to £98,000. But satisfactory as these results are, I must mention 
to you that the last six months have been a period of anxiety to your 
Board, not only on account of the disturbed political state of the island of 
Cuba, but also to the great agitation which is going on amongst 
promoters of fresh cable schemes and new companies all over the world. 
Those of our shareholders who follow up telegraphic matters are doubtless 
aware of the numerous suggestions which interested parties are pressing 
upon some of the European Governments to connect their Colonies by 
their own particular cables, the French Government being particularly 
active in this respect. How far these proposals are practical, or how far 
they are needed, remains to be seen. P think myself their necessity and 
advantage are exaggerated ; but we must nevertheless be ready to face any 
new situation which may arise. Our own Government are considering the 
question of a cable from Bermuda to Jamaica, and have been in communi- 
cation with our allies, the West India and Panama Company, and our- 
selves on the matter ; it is not a new scheme, but it is a very difficult one, 
and I have no definite information to lay before you at present concerning 
it. But І refer to these different points that you may know that your 
Directors have good reason for strengthening the reserve fund of the Com. 
pany. New cables must mean competition, and I feel sure from past 
experience that in building up our strength to meet future events we shall 
be earning the complete approval of our shareholders. I think, gentlemen, 
I need not detain you any longer, and I will, therefore, conclude by moving 
the following resolution— 


* That the report and accounts for the half-year ended June 30th last, 
now submitted, be received and adopted.” 


Mr. GEORGE KEITH: I beg to second that. 

Мг. W. GRIFFITH referred to the Company's lawsuit with the Spanish 
authorities, and complained that the Company had been badly treated. 

The CHAIRMAN agreed with Mr. Griffith, but was afraid there was no 
redress. He then moved the payment of dividends at the rate of 10 per 
cent. on the Preference and 8 per cent. on the Ordinary shares. 

Mr. R. K. GRAY seconded, and the motion was unanimously carried. 

The re-election of Mr. C. W. Parish as a Director was then agreed to on 
the motion of Mr. G. KEITH, seconded by Mr. J. P. HOOPER, who at the 
same time proposed that a sum not exceeding £1,000 should be distributed 
among the old servants of the Company at home and abroad in the way 
of bonus. 

This was seconded by Mr. M. CURRY. 

The CHAIRMAN: I quite sympathise with Mr. Hooper's suggestion. 
We owe a great deal to our staff, and I think this would be the proper 
way to show our recognition of it. Then, with your permission, we will 
find out how it can be best done and carry it out. Of course, the amount 
80 distributed will appear in the next accounts, 
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Mr. GRIFFITH : I think the bonus suggested is rather too large a sum. 
Nothing special has occurred why this bonus should be given, except length 
of service. Ido not know whether we give our staff any pension. 

The CHAIRMAN : We do not. 

Mr. GRIFFITH : That is a strong argument in favour of the bonus. 

The CHAIRMAN: Perhaps the simplest plan would be for the share- 
holders to leave the matter in the hands, of the Directors now that you 
have expressed your feelings so clearly with regard to it. If you leave it 
with us we will do what is necessary and try not to give extravagantly, 
although we understand it is your wish that we should be liberal. 

Mr. John Gane was then re-elected auditor of the Company. 

A vote of thanks to the Chairman, proposed by Mr. CURRY, and 
seconded by Mr. HOOPER, brought the proceedings to a close. 


— . . — . — 


NEW COMPANIES, STATUTORY RETURNS, &c. 


—— 


CENTRAL LONDON OMNIBUS COMPANY (LIMITED).— This Company 
was registered on August 13th, with a capital of £1,000, in £1 shares, to 
carry on in the United Kingdom and elsewhere the buaineas of electricians, 
electrical and mechanical engineers, manufacturera and owners of electri- 
cally-propelled vehicles and carriages, workers of and dealers in electrica! 
machinery, appliances, apparatus, &c. The subscribers, with one share 
each, are G. Cox, H. Lafone, H. A. Moore, A. J. McMillar, W. B. Parsons, 
P. H. Senior, and B. Jackson. 


MANLOVE, ALLIOTT AND CO. (LIMITED).—This Company was regis- 
tered on July 29th, with a capital of £150,000, in £10 shares, to acquire 
the business of Manlove, Alliott and Co. (Limited), incorporated in 1888, 
and to carry on the business of mechanical, civil and consulting engineers, 
boiler and engineering tool makers, founders, millwrights, &c. 


GORSEINON ELECTRIC LIGHT COMPANY (LIMITED).—The annual 
return of this Company to April th has just been filed. The whole 
capital of £1,000, in £1 shares, has been taken up, and 168. per share has 
been called and paid. 

W. T. HENLEY’S TELEGRAPH WORKS COMPANY (LIMITED). — The 
annual return of this Company to March 27th was filed on July 28th. The 
whole capital of £130,000, in 10,000 Ordinary and 3,000 Preference shares 
of aad each, has been taken up, and the full amount has been called and 
paid. | 

HOOPERS’ TELEGRAPH AND INDIA-RUBBER WORKS (LIMITED).— 
The annual return of this Company to June Ist has been filed. The capital 
is £50,000, in 1,000 Preference and 4,000 Ordinary shares of £10 each. 
All the former and 1,050 of the latter have been taken up, and the 
Preference have been issued as fully paid. The full amount has been 
called and paid on 550 Ordinary, and £2 per share has been paid on the 
remainder. 

INRIG AND CHESTER (LIMITED).—The statutory return of this Com- 
pany to July Ird has been filed. 1,105 shares have been taken up out of 
а capital of £2,000, in £1 shares, 500 have been issued as fully paid, and 
the full amount has been called and paid on the remainder. Messrs. A. G. 
Inrig and Arthur Chester hold 450 shares eacb. . 

MANCHESTER  EDISON-SWAN COMPANY (LIMITED)—The annual 
return of this Company to August 7th has been filed. The capital is 
£350,000, in 50,000 £5 A shares, and 10,000 £10 B.“ All the “в” 
shares have been taken up and issued as fully paid. 20,000 “ А” shares 
have been subscribed for, and £1. 10s. per share has been called. 


——————Є— 
СЇТҮ МОТЕЗ. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
50,%4. per oz. (Aug. 20th). Consols (28 per cent.) 1154—1134 for money, 
115,,—115,5 for account; 24 per cent. 108—1084 (Aug. 20th) Stock 

: nge Settling Days: Consols, Sept. Ist; Stocks and Shares Con- 
tinuation Day, Aug. 26th ; Ticket Day, Aug. 27th; Pay Day. Aug. 28th : 
Mining Share Carry-over Day, Aug. 25th. 

BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).— The transfer 
books of the First Debenture Stock of this Company will be closed till 
September lst inclusive, in view of interest payable on that date. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
Company for the week ended August 16, 1896, amounted to £1,110, against 
£924 in the corresponding period of 1895, an increase of £186. The total 
receipts for the half-year amount to £6,529, compared with £6,008 in 
the corresponding period of 1895, an increase of E521. 

FOREIGN COMPANIES IN PRANCE.— A decree which modifies the existing 
laws relative to stocks or shares of foreign companies in France has recently 
been issued by the French Finance Minister. In future any company 
obtaining an official quotation for its shares must appoint a responsible 
agent in France, who must be accepted by the Minister of Finance or his 
representatives. No subscription list for an issue of shares can be opened, 
nor any issue of shares in a foreign company take place, until such respon- 
sible agent has been duly nominated and approved. 

GREAT NORTHERN TELEGRAPH COMPANY.—The coupons falling due 
on the lst September on the 1883 (series B) debenture bonds of this 
Company, should be presented for payment between 11 and 2, at Messrs. 
C. J. Hambro & Son’s, 70, Old Broad-street, E.C. Coupons should be left 
three clear days for examination, 


INTERNATIONAL IMPROVED ELECTRIC COMPANY (LIMITED).—The 
capital of this Company has recently been increased to £100,000 by the 
creation of 25,000 new shares of £1 each, and the name of the. concern 
has been changed to the Improved Electric Glow Lamp Company (Limited). 
pes certificate for such change was granted by the Board of Trade on 28th 
July. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.— The traffic receipta of 
this railway for the week ended 16th inst. amounted to £1,375, against 
£1,574 in the corresponding week last year, an increase of £1. 


LONDON, DEPTFORD AND GREENWICH TRAMWAY COMPANY 
(LIMITED).—At the half-yearly meeting of this Company on Tueaday 
the Chairman (Mr. W. J. Carruthers-Wain), in moving the adoption of 
the report and accounts, referred to the question of the adoption of an 
improved system of mechanical traction, and said that any method of 
improving their receipts or decreasing their expenses would be carefully 
considered by the Directors. It was of no use to be in too great a hurry, 
unless, of course, they get a very considerable price for their undertaking, 
and other people were going to take the risk. When in America last 
autumn, he inspected one or two systems supposed to be good for crowded 
thoroughfares and heavy traffic; but he really did not see (subject, of 
course, to the improvements that had since been made) anything that 
would be suitable for the peculiar line which they owned. They had tried 
the Connolly oil motor on their line, they had triedcompressed gas, and 
they had also considered the claims of the Lurich gas motor, which had 
been in operation on some of their tramways for some little time. "They 
must therefore wait a little while, and he had no doubt that those who 
waited the longest would get the best resulta. | 


MERSEY RAILWAY COMPANY.—At the half-yearly meeting of this 
Company on Friday last the Chairman (Mr. A. G. Kitching) announced 
that the Bill authorising the working of the line by electricity had received 
the royal assent. It was, however, a purely permissive Bill, and simply 
authorised the Company to employ electricity as the motive power if they 
80 determined. 

NEW ZEALAND ELECTRICAL SYNDICATE (LIMITED).—At the ad- 
journed general meeting of the shareholders of this concern, held at 


 Cannon.street Hotel on Tuesday, with Mr. Daniel de Castro in the chair, 


a squabble arose as to the legality of the proceedings of the previous meet- 
ing in electing Messra. Boustead and Savory as Directors in the place of 
Messrs. De Castro and Grewing. Mr. Huxtable complained of the action 
of the Chairman, and was informed that he had his remedy. The 
Chairman stated that the Directors of the Company had been unable to 
obtain any information from the Receiver and Manager of the Company, 
who was in possession of the property and books of account. The Directora 
were, therefore, unable to present any accounts or balance sheet. Under 
these circumstances the Directors tendered their resignatiuns ; but, as the 
Company might be placed in a difficult position if they vacated their seats 
without providing for the election of their successors, they were willing to 
remain in office until new Directora had been elected by a properly-con- 
stituted meeting of the shareholders, after which the Chairman declared 
the meeting closed. 

NORTH STAFFORDSHIRE TRAMWAYS COMPANY (LIMITED).— The 
half-yearly meeting of this Company vas held at the Guildhall Tavern, 
Gresham-street, E.C., on Tuesday; Мг. W. J. Carruthers-Wain presiding. 
The Chairman dealt at some length with the contract for the electrical 
equipment of the tramways and for the extension of the present system. 
The Provisional Order authorising the construction of the extensions had 
been granted, and he thought the result would be to greatly increase the 
traffic over their line at other people’s expense, and that, he considered, tl e 
most satisfactory way of making money. The Chairman then made 
reference to the Light Railways Act, and claimed credit for many improve- 
ments in the Bill, these improvements being the result of the work of the 
two Committees which were formed, and of both of which Committees 
he, as well as the Company’s electrical engineer, were members They 
took the opportunity of insisting that the light railways of the future 
were nothing more nor less than extensions of tramways, and that con- 
sequently the more tramway conditions were applied to light railways the 
easier they would find it possible to construct them, the cheaper they would 
be, and the more objections would be removed. A dividend at the rate of 
6 per cent. per annum for the half-year ended 50th June on the Preference 
shares, and at the rate of 3 per cent. per annum on the Ordinary shares of 
the Company was then declared. 


RIVER PLATE ELECTRIC LIGHT AND TRACTION COMPANY (LIMITED). 
The scrip of the issue of £125,C00 Five per Cent. First Debenture Stock 
of this Company is now ready, and can be had at the offices of the River 
Plate Trust, Loan and Agency Company, 52, Moorgate-street, E.C., in 
exchange for the allotment letters duly endorsed. 


SANITAS COMPANY (LIMITED).—The Directors of this Company have 
declared an interim dividend at the rate of 10 per cent. per annum for the 
six months ended June 50th last. | 

STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange Committee to allow 12,500 Ordinary shares of the Metropolitan 
Electric Supply Company (Limited) to be quoted in the official list, and 
to appoint a special settling day for 8,697 £10 Preference shares of the 
British Aluminium Company. : 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— The 
traffic receipts of thia Company for the week ended August 14, 1896, after 
deducting 17 per cent. of the gross receipts payable to the London Platino- 
Brazilian Telegraph Company (Limited), were £2,744. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). —The 
estimated traffic receipts of this Company for the half-month ended 
August 15th were £1,704, as compared with £1,660 in the corresponding 
period of 1895. The April receipts, estimated at £5,573, realised £5,581. 
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COMPANIES? SHARE LIST. 
PREVIOUS Price RATE PER BUSINESS DONK 
PREsENT| AMOUNT) LAST AME WEEK'SPRIOE | Wednesday, | CENT. DIVIDEND DUF. DURING WEEK 
reno 8 ОР rat N ы AUGUST 12. August 19. YIELDED. "D ENDING AUGUST 15. 
: TELECRAPHS | | £ s. d. Highest Eu) 
. х ., July, Oct. 52 
81,012,880 Stock | 12/0 | Anglo-American ........ |o 405.45 9469 GA ААРА Йй, oa 97 983 : » : Jan., Apr., "n 58 974 
1 Plonk ку Do. . TITTTITII Pere tac — o 9 93 9 9} * п 22 91, 94 
c o dd pUuoueaD Rx Es 
“2173,i00 | 10 | 4% |*Atrican Direct Teleg 12 Deb. (Kog. & Bearer) ..— из. Ай, * 517 4 |Januaryand July | -. » 
250,000 | 10 so | Amazon Telegraph (fally pad ac ul 9 ia wage: ‚Тап, Oct., D Tal dH 153 
VU] AV | e үрмә euern r qa -[- 
£75,000 | £100 | 8% |* Do. 6 per Cent. Bonds (ind Series, 1900)... 12 16 00 170 | 4 2 9 | Jang Aprduly, Oc С .. 
Mic ny g 27 ae 4 ausn ... emen 12) 13% 124 13% 5 18 6 | February and August - 
6,000 10 10 Do. . Preference 10 per Cent. p^ T 233 E : о : Asi nd сабые... Дә r 
12,931 6 2 Direct Spanish (fully d) eee „„ „ „ „% „„ „„ „% „ „ „% „% „„ „ „%6 ) ri 10 1 10 10 4 11 6 " ee ee 
,000 5 10 Do. Preference 10 per Cent. . y 98, oe 143 йы. = E 
, Btock 44 ро. 43% Debentures of £50 each eee „„„% „„ 9f 10 E | 91 10 4 3 0 Jan., Apr., July, Oct. 164 91 
соо — 508 Direct United States Cable, 1877 озона 99 wh 1s 12 | 18 18 3 10 3 2 184 Hy 
400, PIER ооо ШЫ ТЫШ. "T 18) 19 8 1 6 194 94 
70,000 10 6% Do. 6рет Cent. Preference .... shes $ р ae 133 122 
£1,297,837| Stock | 4 Do. 4 per Cent. Mort. Debenture Stock .... 191 1M AE 213 May and Novem e Y Es 
£102100| 100 57 |* Do. r Cent. Debentures, 1899............| 104 107, HL OMS E db NE iss 
250,000 | 10 | 26 | Rastern Extension - „ 10 13 3 0 2 | February & August 1814 | 1314 
£820,000 Stock 4 D 4 per Cent. Debenture Stock ...... T $00 104 416 7 | January and July .. х 2: 
£54,100 100 5% Do. 4; c. (Austin. Gov. Sub.)Debs. 100.5 iD . 104 100 104 416 7 h : — 
£80, 2 5% "Eastern Sa = Анса раседа пее i 105 108 | 106 109 313 5 | February & August . m 
£800,000 | 100 47 |е Мог Debentures, 1909 (regd.)..| 105 X 3x | iux 14% | sii 2 | May and November 8 s 
£200,000 £25 4 * Mauritius Sub. Debe. (regd.).. 11 113° Ip 1d 813 7 Jan., Apr., July, Oct. 117 11 
180,227 10 39 Globe "Telegraph iud ТИШ, i. ‚кке зекат we: 14 n "AE ; 4-5 à z 18,5 18 
180,042 10 6% Do 6 per Cent. Preference ................ 0. 29 * 2 CU Loa heh d 241 231 
150,000 10 5/0 Great 1.7, РАКАТ cess sooo e o зә eerte rop M ion - 414 4 | March & September "E s 
£180,000 190 - ло. Бро т бый. рейин И ye, 53 56 53 56 4 9 8 | May and November - T 
17, 25 37, ъл Л, ПИОН 111 114 59 7 7 x 2 * 
87,548 10 „ | London Platino- Brazilian . i March & September "x 
£100,000 100 6% Do. 6 per Cent. Debentures РЕ sitire 1 : sas? А, iA » » 
£100,000 | £100 40 "езе, ein Tel.4% Guar. Debs. '' Red" 1942.. - © ; 8 5 0 Apen a0 A October... 2 2 
11 839 8 eu rs. eee ee ев нение ee ee N i s 
15 605 £100 Cort. А, "Submari arine Cables Trust 6 рег Cont. ..........-. 140 145 140 145 ‘ 2 9 ACA A - : 
es can elegrap "^ ——— — 106 19 
300 100 20 г” Бо A кетет Debentures (red. Wos ш m = “1 415 3 -— dudes pic Я е 
80,0C0 10 est Coast of America ................... — гә "a js 
£150,000 | 100 8% wos rod Dot Сеш. Debentures, 1903 . . " н 9» - 715 0 | June and December T P 
88,321 10 e est India and Panama ........................ . .. T 
84,563 10 | ро, epu Cons Ist Preference ... AER doy Ne M E 105 - n : May M Mais aed 25 Hs 
4,669 10 6 ; dud ren 1 0 6 | June'and December e. м 
£80,000 100 5 * Do. 6 per Cent. Debentures, 1917 (red. A * 108 111 108 111 41 ы » 
64,948 15 5 Western and Brazilian.. - 81 9} 8l 4i : ч А Мау and November 73 74 
83,129 1 8/9 Do. 1 per Cont Cumulative P Preferred .. n 1 A 7 m a ? 
83,129 1 о. eferred Ordinary ... T ‚ә - са 
£165,200 100 d : 20 6 стег —— oa 1 DUM A 103 ти 75 a - 5 2 February & August = s 
; 000 1 Us 17 Mort. (Bi nds... 5 7 | May and November - = 
1,177,000 | $1,000 7 "Nom nion 7% 1st Mort. (Building) Bonds....| 110 115 110 115 63 7 y J 
у 164, 92100 6 Do. 6 per Cent. Sterling Bonds(red.) ......| 104 107 14 107 5 14 10 | March & September — 
. ES. М А 34 4 = 2 
44,000 5 4/0 | Chili Telephone (fully pad) —-- ss.. ) L - * x 
224,850 aoe lid. | Consolidated Telephone Const.& Manufacturing. ' 1* z tre YN e N chien T T 
54,597 5 20 “ie pae eria Md ues 7i ч 7 7 310 8 | June and December 8 T 
Na on —um-T—w %%% „6 ener ee — 
15,000 10 | 6 Do. 6 per Cent. Cumulative 1st Pref. .. 17 19 и m | 888 n n i Di 
STEI m , . | m a 
ро 5 on um ve r TETELE- ҮҮ E 108 10 
1,100,000 ват Hs | — Ab Stock, 317 (red.) g^ yf 10. по ; z : f MEM and July S ate 
Uni ver Plate ...... Po Ari 101 
4140,733 | Stock 5% |* Do. брег Cent. Debenture Stock (red. yis ceases 101 106 101 108 414 9 | January and July .. RE 101 
40000| £10 | 10/0 ke London Electrio Lighting (fully paid) ....| 15} — 10) in: ues [E азаи. Ga 174 
40,000 10 6/0 6% Cumulative Pref. (fully paid) ....... 17 > 183° 187 213 3 | June and December e * 
£100,000 Stock 5% Do. ' БА, — p Cite A wvecenescees 183 37 g si = s 
19 £5 es "Bleoiric ty Sup or F са ie = 4 
£30, £5 26 | Charing j; dess as Stra а wand ate. йй Supply Corp. . 8} 9} 8} 9] : = 9i $ 
£57,400 | £100 5: Do. брег Cent. Debentures,1900 ............ we — ва A 1 
92,475 £8 2 County of London & Brush Prov. Ord. (fully paid). 8 9 134 А А Г 9 * 14} 141 
418223 y 5/44 " Do. ee . (fully d) аад эла Sa тна 13 14 = 4 ч 
— ouse- House Т | =. 2 '- ee 
15,000 £5 .. | Kensington & Knightsbrid i. Light (Шу paid). - | 2 g ind July .. I Р 
10,000 £5 6% Do. “at Der баша б (fully d 25564 ae = s January and July - - 
111,000 5 вә London Electric Suppl xx — — .. др 13 138 
2199900 “10. ae e z Dela Mectric ae Р iy (шу paid) ==... 172 as iis 123. 3 13 H June and December Dy 121 
0 —— ũ „4 — = * he 
6459 | £10 | 4/0 | Notting Hill pe Ghee pier eio исә ы, ЧЫЙ. К 11 12 х - > - 
ee - a Rand Electric ........... ай өй ай зев - 18 1j prem. 194 e 13} 9 i 5 * 13} 13 
19,980 £5 96 | Ob: James end Pall een 121 133 10 11: 8658 F А 
,000 £5 7 Do. 7 per Cent. Preference.. ee 10 11 | m" 19 218-4 E 113 11$ 
59,900 b 3 Westminster Electric Supply (fully paid) — 11 1b | : - 
ELECTRIC rin dern lg , &0., аа i ц 1 1} 17, 1 
90,000 8 1/6 Brush Electrical Engineering .............. А = і : 
90,000 2 6 Do. 6 per Cent. Pref. Non. Cumulative ...... 1} 14 18 jim 319 9 |March & September 18 a 
125,000 | Stock | 44 Do. 4$ рег Cent. Debentures.. 112 115 ш 133 Janus aud July — $s 2 
89/261 б le Edison and Sw on United ao 1 2 1} 2%} | 613 4 | February & August Hi H 
5 1 son and Swan Un 01 
£100,000 | Stock 44% Do. 447 Mortgage DOMUS Stock .... 103 106 103 106 4 5 1 | January and July .. чи ги 
1 2 a Electric Construction .,.................... Pd ep aa = 
12,845 2 | 29) Do. 7perCent.Cumulative Pre. 2 } 2 8 4 6 2 | September ........ а 2. 
— 2 10,0 8 ee е рес сорса — +e 1 ITI 1 4 * * — us 5% 
, b .. | Fowler-Waring Cables (fully paid) ......... m . : '611 | February & August 224 24 . 
60,000 0 5 India Rubber, Gutta Percha, &c., Works ........ 22 23 99 93 4 6 e ry ER ; 
£200,000 100 ix Ы AE рег Cent, Debentures... pai o n 107 110 312 9 | March & September 2 " 
20 £5 = Manchester Edison-Swan = 3. T .. с T 10 
Бе e в d | ml азе [amd | й 
100 5 о per Cent. Bonds ................ TN х 18 17 
£100,000 10 10/0 W. T. Henley's Telegraph Works Ordinary. etnies 174 18} ul ast : B Y March & бийине 18 at 
430, 10 7/0 Do. 7 per Cent. Preference ................ 18 3» 117 316 11 | February & August 52 
£50, Stock 43% Do. 43% Mortgage Debentare Stock 109 114 » 
RAILWAYS AND TRAMWAYS. Jal 47 46 
£680,000 | Stock | 18% о» end Routh London Жайтау Соп. Ordy, „... 46 48 in TA d 1 io DAE MM eas X "ig 
7,650 10 6 6 Farben CCC K аад i E 218 0 | May and November 27 ER 
10% аю |. Liverpool Over ead Railway _.__---__. B А | 217 7 = 8 = 
195,000 | &tock | 4 De. 13 DONNER — aco cu pute iion zm o dd n v 114 8 910 | January and July — " - 
* In calculating the yield on this security, allowance За been made for accrued interest, but not 


for redemption, 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 
r arci дирот «i em. Qe 
This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 
Small Space, 

Small Cost, 

High Efficiency, 

Perfect 

Governing. 


**9999999999999 


For Prices and Particulars apply to 


BRUSH TU 
ENGINEERING C0. 


LIMITED, 


49, Queen Victoria Street, 
LONDON, E.C. 


PRICE 7s. 6d., post py &5 30. ; abroad 95. 
Nearly Twelve Hundred Pages, Royal Svo. 


«THE ELECTRICIAN" 


ELECTRICAL е [ШИШ 


The Big Blue Book. 


Nearly 700 pages of closely printed, carefully revised and up-to-date . 
Directorial Matter. 


Over 500 pages of Valuable Editorial Matter, the greater n 
Original and Specially Compiled for this Book. 


COMPARISON "2:277 rere ESPEGIALLY INVITED. 


eee 


OF ALL BOOKSELLERS AT HOME OR ABROAD, AND OF 
"THE ELECTRICIAN” PRINTING AND PUBLISHNG CO., Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London, E.C. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
QONNEOTIOPS. 
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OF THE 
WORLD. 


THH 


EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THE К (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST АЕШБАН AND. AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to Spain, I Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vincent, Brazil „Argentine 
Republio, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate) 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 

© ‘and Manila. | — — 
Telegrams should be sent from the Company's Stations — | 
LONDON—II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCT ION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, . C. 
MAN OHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. | 


COMPANY’S LEVANT aa. ae 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, 8 Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, "5s eir tlie Gree y Cephalonia, Saka { Matra. Tinos, ишо, Zea, and 
ll the 


The Company's cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


in sending Tel from Postal Stations ©© | ' 1 22 these words bel alled gratuitously b 
n ne koua bo takon o marem МТА АА ТОНГЕ”? Te dz ehe 
Books of Forms and Tariffs forwarded post free on application at the Company's Ohief Offices as above, or at 


37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Od. Broad. Street, E.O, © ET | Ву Order. ‘GEORGE DRAPER, Seeretary, ` 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPOT. AL. NIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, RT o: BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 

MENT S, CHINA, MANILA, COCHIN OHINA, J 'APAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY In the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
cver every Message. 


are accepted ai the Company's O 
LONDON: 18, old“ Broad Street, E. O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O. 
LIV ERPOOL: : Walmer Building, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the oh es made and whence m es are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free ов 
application to the Company Head Offices, 18, Old Broad Street, London, Е.С. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B. O. 


BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


ANY OOLOUR OR TINT 
READY MIXED. сагера АТ ANY TIME. К pnra a STREAMERS, highs Med rrr ot 9 . сояе and Electric) 
т ALL PURPOSES where a washable surface is of rough wear 
THE INDESTRUCTIBLE PAINT resists the 5 of acids and alkalies. 8 = ie Iron 5 Roofing, Gas Tanks, &c 


LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OV TEMPERATURE, Ge, 
BRO WNING'S PRESERVATIVE ANTI- FOULING GOMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE 3 "rer. ер Walle. 


Makes Bricks, Porous Stone, Cement, &., weatherproof. It was applied to OLEOPATRA'S T brem IN mar Vene 
exposure to the trying climate of London, Mr. Dixon, С.Е. (who brought the Obelisk to 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at at “each of the —— 
Telegraphic 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Address: '' WHATHERF ROOF LONDON." 


H ALLOWEE N. Duncan Wallet and Co., 
Shi f Wines, Spirits Tes bas Coffees, &o. in Bond. 
INDIGESTION, WIND, ELE, SICKNESS, HEADACHE pert s FENCHURCH STREET, LONDON, E- ©. 


less Cordial, А of Telegraph Stations & Cable Steamers abroad. 
A pure and harmless Cor and a splendid Pick-me-up. | 9pecial Arrangements made for supply of tothe CABLE STEAMERS 


к ; .D.W. Provisions and Bonded Storer 
A BOON TO JADED WORKERS AND THINKERS. 5 VARIOUS STATIONS of the RASTERN, ВАВТЕВИ 
Of all Chemists, in Bottles, 1s. 14d., 2s. 9d., and 4s. 6d:; or of the Gaim. UC ОА AN IB, and are prepared to execute orders on specially 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E.C. | eai RM er од de. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEANERS, DUCAL LINE, CLAN LINE, RATIONAL 
LINE, STAR NAVIGATION CO0., Meurs. GEORGE THOMPSON & CO. % Messrs, LAMPORT & HOLT, Messrs, MILBURN & CO., Mr. Y. LUND, The 
EASTERN & AUSTRALIAN STEAN NAVIGATION CO., and other large Fleets of Steam and Salling Vessels. Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKEBS, 


JOHN KIRKALDY & SON, "изг GARFORD ST., LONDON, Е. 


TELEGRAPHIC ADDRESS; " KIRKALDY LONDON." 


: OLEOPATRAS NEEDLE. ^ 
"AUVN 3Qvui 
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II RASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, Us. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lumen, ^ 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


——————— 66 666660600006 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. | · TRANSVAAL, 


| EAST COAST. 
ZANZIBAR, SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay) MOMBASA, 
BAGAMOYO. DAR-ES-SALAAM. 


WEST COAST. 


BRITISH | PORTUGUESE. FRENCH. 
BATHURST (Gambia). . BISSAO. CONAKRY. 
SIERRA LEONE, . BOLAMA. GRAND BASSAM. 
ACCRA. PRINCIPE, . 
LAGOS + a 
B i S. THOME. WHYDAH. 
RASS, LOANDA. GERMAN 
_  BONNY. BENGUELLA. — 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Compeny's Head Offices, Winchester House, 50, Old Broad Street, E.C. 
By order 
H. E. PLANE, Secretary, GEORGE DRAPER, Secretury, I. CAMBROOE, Secretary, 
Arroan Юрист — ОомраАнт, Eastern ann Sours Ar RIAN TaLEGRAPB Wrst Arricax T'ELEGNAPH Company. 


Company. 


А CE en PARAS Pena NS 


eee, LISBOA 
b 

Sea 

vr 


У лро 5 о U j^ H 
Callao 


[| Suero 7 
P/qu/ qu 7). 
( Rilo Janeiro, m~ 

h Oran Santo 


bP. Chicora Asuncion j 
81^ Cather!naji 


THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, In. 
THE WESTERN = BRAZILIAN TELEGRAPH CO., Lm. 


THE aboye Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Wideo and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo. Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co. Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Argentine Republic—All Stations 
Paraguay—All Stations M. Чы сий: ы XE 
Bolivia—All Stations .. .. .. 2 . om 
Ohili—All Stations Wr. Чи жй d$. EM ш 
Peru—All Stations E — е, Ме жш С" 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


Madeira .. .. .. . o 0 e — om 
Саре Verde Islands—8t. Vincent. 
| АЯ j St. Iago a са S 
Brazil—Pernambuco .. . — sm «„ 

» All other Stations. 
Uruguay— All Stations sg _ sæ sm om 


m e со со о е? 
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By Оврев, 
RICHARD COLLETT, Secretary, 
"ML Bnazu ian Sunn Taungrarn Co., Wixogesren Hooss, Orp BnoaD бтвикт. 
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‘COMMERCIAL.’ 


— e THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
Uo у SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 


UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES TO ALL PARTS OF THE ГИТЕ 


POSTAL TELEGRAPH СО. The greatest competitive system of Telegraphs ever 
CONNECTIONS maintained In the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all important places in CANADA, from 
the Atlantio to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


66 » o In «your Cablegrame being forwarded by this Company's system, please mark them ‘Vi MMERCIAL," whi 
“Via СОМА COM M ERCIAL. indication la not charged. for; or изг the Company's own 5 fta GLOBE trade mark i a eee 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF. THE ATLANTIC. 


.HEAD Ойон: 958, BROADWAY, NEW YORE, U.S.A. 
J. W. MAOKAY, | PRESIDENT. 
GUO. а. WARD,- VIOB-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
| THOS, T. ECKERT, Prestaent and General Manager. | 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direct. Both Cables are duplexed. 


The LAND- LINE SY. STEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 
DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Oables of the MEXIOAN the 
CENTRAL and SOUTH AMERIOAN TELEGRAPH COMPANIES for 
ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
‘and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 


To snsure the Direct and Prompt Transmission of 5 any „ Office to all places in the Western Hemisphere 


“Via Western Union.” (rhe Geet age ` 


ruf (Get of е Compay 2852 GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 


RECEIVING OFFICES: 
40, MARK LANB, LONDON, E. ? NORTHUMBERLAND AVENUE LONDON, W.0. | 1, РАНМОВЕ : TENET, DUNDEE. 
A rac APT UU ELSE sunnier RE 
BT., B 
8 ON W. USB. ARONDEL ST, STRAND, | $0, GORDON BIBEST, GLASGOW. Ы 7, ROYAL EXCHANGF, BANK BT., MANCHESTER 
10, FORSTER SQUAEB, BRADFORD. 1! SIDE, NEWCASTLE-ON-TYN 


GENERAL OFFIOB, LONDON, 
BISHOPSCATE HOUSE, 55 and 58, BISHOPSCATE STREET WITHIN, . 8. 
^ FREDERICE WARD, MANAGER IN ENGLAND. 


THE ELECTRICIAN, 


хіх. 


TELEPHONE No. 15,077. TELEGRAMS: '' INDICES. LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860), 


Eleotriea! Auetioneers, Valuers, 
AND ARBITRATORS. 


Avecage Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
Boroven OF BLACKPOOL. 


TENDERS FOR LEAD-COVERED CABLES, &c. 


The CORPORATION are р repared to receive TENDERS forthe SUPPLY, LAYING, 
and MAINTENANCE of HIGH-TENSION and LOW-TENSION LEAD- COVERED 
"CABLES, and the Supply of all necessary Jointing Sundries. 

Specification and Bills of Quantities, together with Forms of Tender, may be ob- 
tained from the undersigned on payment of a fee of 10s. 6J., which will be returned 
on receipt of a bona fide Tender. 

Tenders, addressed to the Chairman of the Electri: Lighting and Tramways Com- 
mittee, and endorsed '' Ténder for Cable," should reach these Offices not later than 


the sth SEPTEMBER, 1890. 
ROBT. C. QUIN, Borough Electrical Engineer. 
n Electricity Works, 
Blackpool, 25th ‘August, 1896. B vec i i 


EIN BUROH CORPORATION ELECTRIC LIGHTING. 


The LORD PROVOST, MAGISTRATES and COUNCIL are prepared to receive 
TENDERS for SUPPLYING and ERECTING, at the Electric Supply Station, 
F ; 

(1) COAL HOIST. GANTRY and CAPSTAN 
(2) COAL HOPPERS, MEASURING GEAR, ‘and SHOOTS. 
(3) HAULING GEAR in Coal Store. 


Specifications, Drawings, and Forms of Tender can be obtained at the Offices of 
the Resident Electrical Engineer. 5. Dewar-place, Edinburgh, on depositing a sum 
of Two Guineas, which deposit will be returned on receipt of a bona fide Tender. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Tenders must be sent to me on or before SEPTEMBER 22nd, 1896, 

THOMAS HUN TER, W.S., Town Clerk. 

City Chambers. 


PARTNER REQUIRED with £800, to work old-established 
"vs т” of Electrical Engineers and Contractors in Lancashire.—Apply, 


" Electrician Office, Salisbury-court, Fleet-street, E.C. 
LECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at con a 
— С CHAS. RICHARDSON and „ Engineers Bureau 342, Strand, 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or аше to SELL, сап be introduced to 
Cliente with Capital; and GENTLEMEN Seeking Investments can obtain personally 
(or through their solicitors particulars of bona-fide OPENINGS. Strictest confidence 
observed.—Address, CHAS. RICHARDSON and CO., 842, Strand, London, W.C. 


BRITISH ELECTRIC TRACTION (PIONEER) C0., 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. G., C.B. 

This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 
the requirements of each locality. 

Address communications to 


E. GARCKE, Managing Director. 


Price 1d.] DAILY [Price за. 


TENDERS ano GONTRAGTS. 


The New London Daily Paper. 


Contains :— 
| ALL THE OONTRAOTS OF THE DAY. 
Including: 

THE ELECTRICAL AND ENGINEERING 


REQUIREMENTS OF THE WORLD. 


Of alljNewsagents, and at Mossrs. Smith’s Bookstalls by order, or of the Publishers 


Subscriptions :—3 months, ? . 9d. ; 6 months, 19s. 6d. ; 12 months, 394. 
post free. Single Coples Id., post free rid. 


; ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd, 98 & 99, Temple Chambers, Bouverle Street, 
LONDON, E.C. 


пз Gold Medals. 


AUGUST 28, 1896. 


T STANLEY ee ` Manufacturer of . 


DRAWING and SURVEYING INSTRUMENTS ^ 
Of Every Description, of the Highest Quality and Finish, at tiie most Moderate Prices 
—— FRICE LIST POST FREE, —— 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London.” Telephone, 65188 


APPOINTMENTS VACANT. 
HAMMERSMITH VESTRY. 


ELECTRIC LIGHTING. 


RESIDENT ENGINEER. 

The VESTRY of the Parish of Hammersmith Hereby Give Notice that they will 
be prepared at their meeting, to be held on Wednesday, the 2nd day of September, 
1896, to receive APPLICATIONS for the appointment of RESIDENT EN INEER, 
to supervise under the Consulting Engineer the Erection of the Electric Lighting 
Plant and other works in connection therewith, and afterwards to undertake the 
management and control of the Electric Light Department. 

The person appointed will be required to reside in the parish, and must give the 
whole of his time to the duties of his appointment: 

Applicants must have had a thorough mechanical training and well versed in the 
erection and running of boilers, engines, and electrical machinery. 

The salary will be £200 per annum during the erection of the works, &c., to be 
increased to £250 when the installation is compres and in working order. 

Forms upon which applicants must send in their application may be had from the 
uadersigned at the Vestry's Temporary Offices, 57, Fulham Palace-road, Hammer- 
smith, on and after the 20th day of August, and any further information шау be 
obtained on application to Mr. A. H. Preece, Consulting Engineer, 39, Victoria- 
street, Westminster. 

Applications, marked on the outside ‘‘ Resident Engineer," must reach me not 
later than Four o'Clock on the 2nd September. 

Canvassing, both personal and otherwise, will disqualify candidates. 

Applicants will not be required to attend on the above-mentioned day, and no 
travelling or other expenses den s 

order, . 
W. P. COCKBURN, Vestry Clerk. 
Temporary Offices, 57, Fulham Palace-road, 
Hammersmith, August, 1896. 


YOUNTY BOROUGH OF BLACKBURN. 


ASSISTANT ELECTRICAL ENGINEER. 

The BLACKBURN CORPORATION are prepared to receive APPLICATIONS for 
the appointment of ASSISTANT ENGINEER at the Electricity Works. 

Applicants must have had experience in similar situations in both high and low- 
tension stations. Salary. £125 per annum. 

Applications, endorsed Assistant Klectrical Engineer,” stating age and experi- 
ence, and accompanied by not less than three testimonials of recent date, to be sent 
to me not later than the 18th September next. 

By order, 


, Town Hell Blackburn, 27th August, 1800. 
SITUATIONS VACANT AND WANTED. 
ABLE HAND.— Wanted, a responsible Man capable of 


taking charge of cable- covering machines. —State experieuce, wages, and refe- 
rences, &c., to N. W., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ACANCY in first-class Instrument Standardising Labora- 
tory. Small premium. —Apply to О. G.,“ Electrician Office, Salisbury-court, 
Fleet-street, E C. 


WANTED, a MECHANICAL ENGINEER as an assistant 


on watch in a London Electric Lighting Station. Qualifications necessary 
Three years in a mechanical shop, one year in drawing office, and two years theo- 
retical’ training.— Apply, stating age and full particulars, with copies of testimonials, 
to “М. F.,“ Elec trician Office, Salisbury-court, Fleet-street, E.C. 


ITUATION WANTED as ASSISTANT on installation or 


otherwise; 8 years’ practical experience, including care of installations (gas 
and steam), accumulators, wiring, lathe, and vice work; also theoretical training. 
Willing to go abroad.— Moderate vis 5 i permanency. — Address, 2256, Electrician 
Office, „ Balisbury-court, Fleet-street, E 


DOULTON:CO., 


MANUFACTURERS OF 


ROBERT E. FOX, Town Clerk. 


— (FRUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


Depots: 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS. 


LAMBETH, LONDON, S. Ei. 
C 


WANTED, and FOR SALE. 


LECTRIC LIGHT PLANT FOR SALE.—All perfectly 


new, &nd in splendid condition; consisting of 1 Norwich D-type Dynamo, 
manufactured by Laurence, Scott and Co. , fitted with heavy disc, 300 amperes. 104 
volts, 620 revs., including sliding bars, bolts, plates, main switchboard, fitted com- 
ete with Lord Kelvin's volt and ampere meters, 3-pole change over switch to 
rporation supply, and paron, belting. Also Blackman Fan for кепшей engine. 
room, and two-t eile ump with belt.—For furtner particulars apply to LEWIS P 
GARRETT AND Co., 58, Broomielaw, Glasgow. 


Fs SALE, a COMPLETE ELECTRICAL PLANT, in 


Es most rfect condition (can be seen at work), comprising— 
H.-P. GAS NGINE, with extra Fiywheel. 
і Elwell-Parker DYN AMO, with extra Bearing and Flywheel. 
Also 21 5-plate L Ty туре E Е. Р.В. Company's ACCUMULATORS, 
To be seen at F. R. s, George-street, Croydon. 
Note.—The Plant is rite isposed of because the Company's electrical mains are 
now now isid а Frice complete 4715. | 


pian UM UTENSILS, SCRAP, LAMP TOPS. — Best 
сев piven by Derby and Co., 44, Clerkenwell.road, London, E.C. N.B.— 


Platinhm sol 


А соо CHARGING.—C. Н. CATHCART 


and CO., having plant cially дара for this purpose, Charge Cells of all 
m romptly, thoro and cheaply. Terms on application. Accumulators on 

or temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square Fleet-street, E.C. (Telephone No. 65,266.) 


PORTABLE ELECTRIC 


SAFETY LAMPS 


FOR :— 


MINES, 
FACTORIES, 52 
GAS WORKS, C C); 


&c., 


FIRE 
BRIGADES, 


fa Т, 
(С TRAVELLERS, 


&с., &c. 


J. PITKIN, 


56, Red Lion Street, Clerkenwell, E.C. 


VULCANITE. 


HARBURG.INDIA-RUBBER C. 
^" London Warehouse F. WINTER. 
138, LONDON WALL, WOOD. STREET, EC. 


EBONITE. 


Manufacturer of 
2 ELEGTRIGAL AND PHYSIGAL 
INSTRUMENTS, 
RT 44, HATTON GARDEN, LONDON. 
EM CATALOGUES rni. 
C. WV. TREACHER & CO. 
165, Queen Victoria Street, London, E.C. 
Manufaoturing Eleotriolans. 


ELECTRICAL SUPPLIES of Every Kind. 


CHEAPEST HOUSE IN THE TRADE, 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free.] 
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TECHNICAL CLASSES. 


ITY AND GUILDS OF LONDON INSTITUTE. 
SESSION 1890-97. 


THE COURSES OF INSTRUCTION IN ENGINEERING AND CHEMISTRY 
at the Institute's Colle commence in October, and cover a period of two to 
three years. The MATRICULATION EXAMINATION of the Central Technical 
College will be held on September 21st to 24th and the ENTRANCE EXAMINATION 
of the Day Department of the Technical College, Finsbury, on September 22nd 


CITY AND GUILDS CENTRAL TECHNIOAL COLLEGE 


(Exhibition-road, 8. W.), a College for Higher Technical Instruction for Students not 
under 16 years of age preparing to become Civil, Mechanical or Electrical Engineers, 
Chemical and other Manufacturers, and Teachers. 

THE MATRICULATION EXAMINATION will be held on September 21st to 24th, 
and the new Session will commence on October 1st. 

Professors:—O. Henrici, LL.D., F. R. S. deber cst : W. C. Unwin, F. R. B. 

M. I. C. E. (Civil and Mechanical Engineering); W. E. Ayrton, F. K. s. (Physios and. 
Riectrical Engineering); H. E. Armstrong, Ph.D., F R.8. (Chemistry). 


CITY AND GUILDS TECHNICAL COLLEGE, PINSBURY 
(Leonard-street, City-road, кс) The DAY DEPARTMENT provides Courses of 
Intermediate Instruction for Students not under 14 тог of age, preparing to 
enter Mechanical or Electrical Ep поети and Chemical Industries. 

THE ENTRANCE EXAMINATIO be held on September 22nd, and the new, 
Session will commence on October oh 

Professors :—S. P. Thompson, D.Sc., F. R. S. (Electrical Engineering); R. Meldola, 
F. R. S. (Chemistry). 


JOHN WATNEY, Hon. ecretary 
City and Guilds of London Institute 
Gresham College, Basinghall- гер Е.С. 


KING's COLLEGE, LONDON. 


ENGINEERING, ARCHITKCTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE... 


SESSION 1396—1897. 


MICHAELMAS TERM COMMENCES THURSDAY, OCTOBER 1. 


The full Curriculuffi for the College Associateship in Mechanical, Civil, or Elec- 
trical Engineering, Architecture, Chemical Manufactures, and Metall extends 
over a period of three years. A shorter course of two years qualifies for the Certifi- 


cate of Engineering. 

The Siemens Electrical Laborato 3 by Гапу Siemens) апа the Mechanica} 
Engineering Laboratory and Works lhe Metallurgical Laboratory, and others, 
are fitted with all the necessary appliances for the most advanced practical and 
research work. 

PROFESSORS. 
MECHANICAL ENGINEERING, David S. са per, M. A., M. I. M. E. 
CIVIL ENGINEERING, Hen Robinson, M gt. C. R. 
ELECTRICAL ENGINEERIN de Hopkinson, D. Sc., F. R S. 
NATURAL PHILOSOPHY, W G. Adams, M. A., D. Sc., F.R.S. 
ARCHITECTURE, Banister Fletcher, F. R. I. B. A. 
CHEMISTRY, J. M. Thomson. F.R.8. E., F.C.8. 
MATHEMATICS, us H. H. Hodson, M.A. 
METALLURGY, A. K . Huntingto 
GEOLOGY AND MINERALOGY, "HL. G. Seeley, F.R.S. 


Non-Matriculated Students, or those who, not wishing to attend the whole course 
are desirous of studying any particular subject, may attend any of the classes held 
on payment of the specified fees. 


EVENING CLASSES 
are held for Civil, Mechanical and Electrical Engineerin 
Architecture and ' Building Construction, Drawing, Me 
Mathematics, Physics, and all Science Subjects. 
For Prospectuses and all information apply to 


King’s College, Strand, W.C. 


HE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
-T 
DEPARTMENT OF ENGINEERING AND NAVAL ARCHITECTURE. 


The College offers complete COURSES of INSTRUCTION in MECHANICAL, 
MARINE, ELECTRICAL and CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
MINING and METALLURGY. 

The Laboratories contain Quadruple Expansion Experimental Engines, 100-Ton 
iu Machine, Com pound Horizontal Engines, Dynamos, &c. 

The Degrees and Title fes of the University of рш! are open to Students. 
T SESSION begins 28th SEPTEMB 
The Calendar (Is.) and Prospectuses on eren eon to the SECRETARY. 


"EE YORKSHIRE COLLEGE, LEEDS, 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING. 


The NEXT SESSION will begin on TUESDAY, October 6th. N for 
somien IM be received up to Friday, October 2nd. Prospectus (free) from the 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 


ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage ):— 
INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly ... 408. 
Published at 137, Canning Sit. CALCUTTA. 
LONDON OFFIOE: 28, Victoria Street, Westminster, 8. W. 


; Workshop Practice, 
urgy, Wood Carving, 


THE SECRETARY, 
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| TELEGRAM: У 15, VicroniAST, West: 
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NEW BOOK IN 


6vo. 


NOW READY. 


€ THE ELECTRICIAN ” 
Very fully Illustrated with Original Drawings, price 128. 6d., post free. 


SERIES. 


SUBMARINE CABLE LAYING AND REPAIRING. 


By H. D. 


The Author has given a detailed technical summary of modern practice in Manufacturing 
section and details of boardship practice have been prepared with the · bject and hope of helping men ір the cable services 


WILKINSON, 


M. I. E. E. 


Laying, Testing and Repairing a Submarine Telegraph Cable. The testing 
who are looking further into these branches. In 


the work of cabie laying and repairing the most exact scientific processes are called into ordinary use, and the service affords great scope for the exercise of engineering and 


electrical 
extension of the cable systems. 


submarine cable will prove also to some not directly engaged in the роо but ее шош the enterprise, a means of informing 
un s successfully laid and worked. 


work which has to be done from the moment a new cable is projecte 


skill. The enterprise has a great deal before it as regards possibilities in research, improvements in instruments, processes and methods of working, and further 
The description of the equipment of cable ships and the mechanical and electrical work carried on during the laying and repairing of á 


emselves as to the 


In this original work is described the procedure on board ship when removing a fault or break in a submerged cable, and the mechanical gear used in different 


vessels for this p 
various difficulties that occur to the beginner. 


Further, as regards the electrical tests in use for the detection. and localisation of faults, to consider the best aud most recent ккк aod the 
With a total length of nearly 140,000 miles of cable submerged, and a fleet of 36 steamers employed sole 


y in laying and 


cables, some idea may be gained of the vastness and importance of this enterprise, and the various interests it involves. Of late years many improvements have 


been introduced in the tests used for locating the 
The book will be found of quite except 


TABLE OF 
CHAPTER I.—The Cable Ship on Repairs. 


ng Apparatus—The Mark Buoy—Grapnels and Grappling—Special Grapnels 

Inboard. -Buoying the Cable—Picking up— of Cable—Underrunning— 

ar pei d of Tanks —Picking-up Gear—Removal of Fault —Joint in Core—Cable Splice 
рр ng Splice—Cable Stoppers - Paying Out—Buoyed End Inboard—Final Splice 

and Completion of Repair—Regulations affecting Cable Ships at Sea - Buoying a 


CHAPTER II.—Types of Cable Ships. 


The Cable Ship Faraday —The Cable Ship ‘Store Nordiske' and “Н, C. 
Oersted "—The Cable Ship! Monarch! — The Maintenance of Home and Continental 
Cables— The Cable Ship Electra "—The Cable Ship Mackay-Bennett "—The Cable 
Ship Retriever - Cable Depóta—Cable Gear on the John Pender.” 


itions of faults in cables, and these have resulted in a considerable saving to the owners in cost o 
onal interest, and the illustrations assist the text in an unusual degree. 


ntenance. 


CONTENTS = 


CHAPTER III.—The Localisation of Faults. 

*Preliminary—The Earth Overlap Test —Earth Overlap аз a Loop Cable Currents 
—Balancing to False Zero—Polarisation of Fault or Break—Improved Blavier— 
Mance Partial Earth Test — Mance Test for Fracture — Kennelly's Break Test Battery 
E. M. F. by Varley Slides — Battery Resistance —8imultaneous Battery Resistance and 
E. M. F Tests—Loop Tests—Tests of Cable in Tank—Shipboard Galvanometers— 
тару Teste—Calibrating the Slides—Clark’s Fall of Potential Test—The Polar 

est. 


CHAPTER IV.—The Laying of Submarine Cables. 
Deen and Manufacture—Shipment—Landing Shore-End—Surveying the Route 
—Cable House and Landline—Laying Main Vable—Final Tests. 
APPENDICES. 
Appendix to Kennelly’s Break Test—Appendix re New Japanese Cable Steamer. 
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A WILLANS “м. ENGINES 3 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 


coo . 
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(А consumption of less than 13lb. per LH. P. per hour has been recorded under suitable conditions of size, pressure, &c., 
and even in Engines of 80 I. H.P. a consumption of less than 14]lb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 130,000 Н.Р. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., 2 


See 


| Crompton E 2 5 Li Imvortant einnouncement 


on page xii. 


DAVEY,PAXMAN«&OCO, 


ENGINEERS, COLCHESTHE. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, Е.С. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


eem: Steady Running Engines for Electric Lighting, 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


TELEGRAPHIC ADDRESS: 
“PAXMAN COLCHESTER.” 


PHOTOS, &c. 


Wes | Improved Portable Steam Engine, with Dynamo attached, forming ы E 
Coupled Horizontal Engine, mus electric light plaut. Single cylinder 4 to 12 h.p. ; double Horizontal High "err Coupled Compound 
4C to 1,000 Н.Р. nder. 8 to 25 h.p. ; compound, 8 to 80 h.p. nominal. Engine. 12 to 1,000 Н.Р. 
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NOTES. 
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THE year 1895-6 having been опе of unexampled prosperity 
for the Telegraphs as well as for the Post Office, some 
extracts which we print this week from the PosruasrER- 
GENERAL's Annual Report will be read with unusual interest. 
Never since the year 1886-7, when the number of telegrams 
rose from thirty-nine millions to fifty millions, has the traffic 
made so big & bound as in the past year, when the total of 
1894-5 has been exceeded by seven and а quarter millions. 
Nearly three millions of these telegrams, strange to say, are 
represented by the increase in London alone; and as this 
local traffic had been almost at а standstill for many years, it 
would look as if the telephone service had either reached its 
high level in the metropolis, or had ceased to meet its require- 
ments. The revenue returns, as usual, are obscured by 
different modes of computations in different parts of the 
Report, so that in one place there would appear to be a deficit, 
whilst in another a substantial surplus is shown; yet in both 
places (pp. 4 and 87) each item is described as Net Revenue. 

NN 

Tur combined totals of Post Office and Telegraph incomes 
are this year brought together; but as the lesser figures for 
the Telegraphs—those showing a deficit are employed in the 
combination, the effect is to reduce the apparent net revenue 
of the Post Office as a whole, while swelling its gross earnings. 
The deficit is obtained by eliminating a number of sources of 
income in the one case, and including them in the other. 
United States politicians just now had better take note of this. 
People in this country also will observe with surprise that a 
sum of £89,318, though not included in the Vote, is charged 
to the cost of the Telegraph service, on account of ** Buildings." 
We cannot help wondering where and how this large sum, 
which has been nearly equalled every year for six years past, 
is expended on buildings for telegraph purposes. It seems to 
us to be out of proportion to the total sum expended on Post 
Office buildings for the same periods. 

In our issue of July 8rd, p. 825, we gave an extract from a 
report of the British Consul at Bilbao regarding engineering 
contracts generally, and with especial reference to contracts 
for electrical plant and apparatus. The Consul pointed out 
that British manufacturers of electrical plant had a good 
opportunity of entering into competition with German makers 


and of securing & share of Spanish orders. In the same 


report the Consul invited British trade papers to take a greater 
interest in consular reports, and to help the trades represented 
by such journals to become acquainted with the requirements - 
of foreign countries. There have recently been published 
particulars of tenders invited for electrical plant, &c., abroad, 
and we considered the opportunity a good one for placing 
before our readers items of information of this character, and 
accordingly wrote the Foreign Office, asking that particulars of 
contracts of an electrical character should be forwarded to 
The Electrician. On the 22nd the following letter, in answer, 
was received: 


' * With reference to your letter expressing а wish to be regularly supplied 


with information respecting the invitation of tenders abroad, I am directed 
by the Marquess of Salisbury to state that the supply of such information 
to the technical press cannot be undertaken by this Office, but that all 
information on these subjects may be obtained from the daily Press.—I am, . 
Sir, your moet obedient, humble servant, Е. Н. VILLIERS.” 


The italics are ours. Should the British Consul at Bilbao 
read these lines, he will appreciate the special facilities which 
are offered by the Foreign Office to the technical Press 
to place such items of information before their readers. In 
connection with the recent appointments of commercial 
attachés at the principal commercial centres abroad, it would | 
surely not be out of place to appoint an officer at home to 
supervise the preparation of contract notices for the leading 
trade journals. We are aware that the information is 
published, but usually too late to give those interested 
time to make the necessary inquiries and prepare specifica- 
tions. We hear from time to time of the strenuous efforts 
made by the German Government Departments to keep 
German manufacturers in touch with the requirements of 
foreign countries. Has not the time now come when the 
Foreign Office should take a leaf out of the book of the 


German Government ? 
SED 


ALTHOUGH some progress is undoubtedly being made in the 
Navy in the direction of substituting electric motors for the 
many auxiliary steam engines by which a modern man-of-war 
is encumbered and endangered, England has not taken the 
lead which she did when the adoption of quick-loading guns 
was the question in hand. As is so often the case, the 
French, German and American naval authorities would appear 
to have a more open mind. Herr Епскккклрт'з Paper, 
which we reprint elsewhere in the present issue, is a well- 
reasoned exhortation to naval architects to vastly extend the 
use of electricity on board ship; indeed, the only operation’ 
which Herr EickENnapT is at present disinclined to entrust to 
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the electric motor is that of working the steering gear: a 
trying job, it is true, for any kind of motor, but much less so, 
we should have thought, for a rotary apparatus than for a 
reciprocating engine. 


Tue case for the electric motor, however, is overwhelmingly 
strong ; 16 makes for safety, economy and comfort. For what 
is involved by the general adoption of electricity as the motive 
power on board a modern battle-ship ? Nothing less than the 
abolition of long lines of cumbersome and wasteful steam 
pipes (which in action are a grave source of danger to the 
ship’s company, and in everyday life a source of distinct 
discomfort), and the concentration of the steam-engine plant 
out of harm’s way below the water line; a concentration 
which would result, if the best type of engine were employed, 
in a marked economy in steam consumption. The ventilating 
arrangements of our five-million dollar battleships are none 
too original or effective; by employing electrically-driven 
fans they could be revolutionised, and greatly improved. 
Space is precious, and coal is precious on board а man-of-war, 
Type 1896. Both would be economised if the latent resources 
of electricity were made full use of. Herr Eickenrapt seems 
to think that when electric motors come into universal use 
aboard ship, alternating currents will have to be employed, at 
any rate for power purposes, in order to avoid dangerous 
disturbances of the compasses. We venture to think that with 
concentric leads and iron-clad motors, there will be no 
need, on this account, to adopt alternating plant. A simple and 
a robust constitution, is, of course, essential in a ship motor; 
and from this point of view the use of alternating currents for 
motive purposes may, no doubt, present many advantages. 

WE publish to-day an account of some experiments made by 
Mr. Ernest WILSON on а non-synchronous two-phase alternate- 
current motor. These experiments were directed to the examina- 
tion of the actions which take place in the inducing and induced 
circuits of an induction motor. It is, perhaps, a pity that the 
motor was of very small size, and had a length of air-space 
more than three times as great as holds in modern practice, 
so that the essential actions of such a motor were masked 
to a considerable degree. The form of magnetic circuit and 
arrangement of the inducing circuits is one which has 
only one example in practical use, viz., in the Stanley- 
Kelly two-phase motor. Nevertheless, the experiments con- 
iain many points of interest to designers of this class of 
machine. One point Mr. Wison notes, which may often 
be observed in induction motors, viz., that there appears 
a disturbance of low period, giving rise to a variable torque. 
Mr. Winsow thinks this is due to the revolving field not being 
uniform, but it is more probably due to the irregularity of the 
winding or magnetic circuit. If it were due to this latter 
cause its period should be the time in which the difference in 
motion between the revolving field and the armature amounts 
to one revolution. Now, in the case of Mr. Wirsow's motor, 
the slip when loaded was about 1 in 25; and as the frequency 
in the experiment was 25, we should expect the period of the 
inequality of torque, did it arise from inequalities in the 
electric or magnetic circuits, to be one second, which is what 

it is stated to have been. 
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Үнем the form and material which might best fulfil the 
conditions necessary in & standard of electric resistance were 
under discussion, there was a body of opinion, of high scien- 
tific authority, which was strongly in favour of the Siemens’ 
unit. On the other hand, there were those who held that 
solid material had many advantages over fluid, and that the 
experience of the B.A. Electrical Units Committee had not 
exposed any grave defect in the electric-resistance properties 
of the solid metals with which they had experimented. As 
might have been expected, the result of this state of affairs was 
a compromise, the question of the material for the standard 
ohm being to that extent left open. Germany has declared 
for the Siemens' form of unit ohm, and accordingly has 
engaged the splendid resources of the Reichsanstalt to con- 
struct a cylinder of mercury 106-8cms. long, and having a 
cross-section, uniform throughout its length, of 1 sq. mm. 
The statement of what is required is simplicity itself; but 
the time, labour, manipulative skill, and scientific attainments 
necessary to produce the article so defined are, to say the 


least, considerable. 
— — 


WE print in another page a Paper by Dr. W. Jazczr, giving 
a summary of the investigations undertaken at the Reich- 
sanstalt with a view to the preparation of legal mercury 
standards of electrical resistance for Germany. As a piece 
of careful scientific work, the standard mercury ohm of 
the Physikalisch-Technische Reichsantalt is worthy of all 
honour; and to Dr. Jazczr and his colleagues all praise is 
due for their admirable work. When all this is said, however, 
would it savour of the heterodox to confess to a slight 
suspicion? The mercury unit depends as a standard upon 
the determination of the specific resistance of mercury, which 
may be determined by the Lorenz method. The mercury 
employed in the Lorenz apparatus is used under conditions 
differing greatly from those applying to the mercury which 
constitutes the unit resistance. Can we assume that these 
two portions of mercury are alike in their physical properties 
to the required degree of accuracy? It is obvious that the 
degree to which we know the equality of their electrical 
properties is a precise measure of the degree to which we know 
the accuracy of the resultant mercury unit. But further, it 
must be shown that it is possible to formulate a specific 
treatment, which, if applied to any specimen of mercury, will 
produce a purified mercury having electrical properties which 
are definitive and predictable. When we consider the results 
which Prof. RosERTS Austen has obtained in his investigations 
concerning the character and extent of the diffusion of one 
metal within another, and recall the well-known property of. 
mercury as a solvent (so powerful in some cases) of many 
metals, there appears to be aniple justification for an open 
mind towards the definitiveness and permanence of the 
physical properties of mercury. Before we can comfortably 
allow the mercury unit to take rank as a standard there 
must be more reproductions of it by divers workers. It must 
be shown that, accepting the specific resistance of mercury 
as determined in Berlin, Paris, or London, it is reasonably 
possible to construct a mercury unit in China or Peru. 
Moreover, surely all this is concerned exclusively with a 
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determination in absolute measure of the unit in question. 
When the question of providing standards for the purposes 
of measurement, either scientific or practical, is considered, 
new conditions emerge which are not readily met by the 
4 mercury ” unit, e.g., the need for working at low tempera- 
tures; the limitations imposed on the testing current, &c., ёс. 
Farther, the last has not been said yet]as to the permanency 
of the “ mercury unit, and we fear Dr. JaEecER is scarcely 
justified in claiming such constancy as he does ; certainly, one 
would feel happier if one could see more evidence on the 


subject. 
— — PA — — 
OCarborundum.— The daily output of the Carborundum Com- 
pany, which is operated by electric power from Niagara, has 
reached 4,0001. ! | 
South Shields.—Mr. Jeckell informs us that the Corporation 
electricity works will be opened on September Ist. The current 
will be turned on at 7:30 p.m. 


Cable Interruptions. Date of Interruption. 
Puerto Plata—Martinique ........ ............... Dec. 19, 1895. 
Monte Alegre—Santarem ........................ May 5, 1896. 

. Para—Maranham ................................. "Ang. 6, 1896. 
Zanzibar—Mombasa .............................. Aug. 25, 1896. 


Obituary.— We regret to have to announce the death of 
Mr. Walter Eccles, of the City of London Electric Lighting 
Company. Mr. Ecoles had been cycling in Scotland while on 
his holidays, and on Sunday last, when proceeding from 
Portsonachan, Lochaweside, he apparently lost control of his 
bicycle in descending a steep hill near Cladich, and the unfor- 
tunate result was concussion of the brain, which terminated 
fatally on Monday morning. Mr. Eccles was a most promis- 
ing member of the engineering staff of the Company, and had 
endeared himself to all employed at the Bankside Works, where 
ihe had worked for the last three years, and his untimely end 
is much regretted by all who knew him. 


The Telephone and its Application to the Deaf.—The Lancet 
of August 15th contains an account of some telephonic experi- 
ments made by Dr. Bertram Thornton, medical officer to the 
Deaf and Dumb Asylum at Margate. Dr. Thornton says :— 
* My experience tends to show that this modification of the 
telephone promises to be of material use in the education of 
those deaf mutes who possess a fragment of hearing power, and 
it has the following important advantages over the single 
speaking tube that is sometimes used: firstly, that the wires 
from several receivers can be coupled up to one transmitter, 
and thus a teacher can instruct a group of children at the same 
time ; and, secondly, that, as it is not necessary for the teacher 
to apply his mouth close to the transmitter, the pupils have & 
full view of his facial expression and lip movements, which is 
notthe case when he has to direct his attention and his voice 
into the mouth of a speaking tube or trumpet." 


Electric Transmission of Power at Bále.—For some time 
past the Cantonal Authorities of Bále have been considering 
the question of supplying current on a large scale for light and 
power purposes to the town of Bále, and to this end have 
investigated the possibilities of the Rhine, running close by. 
These investigations have now been completed, and as a result 
the authorities have resolved to proceed at once with the 
building of an electric generating station. The Rhine will be 
tapped at Augst, about three miles from Bale, and a channel 
about three-quarters of a mile long will carry the water to the 
turbine house. At first 7,700 cubic ft. of water per second 
wil be available, representing about 9,000н.р. ; but should 
necessity arise à dam could be built into the river, and the 
capacity increased. The generators, consisting of direct- 
connected turbines and alternators on vertical shafts will be 
arranged in two groups ; a voltage of 2,000 volts will be used. 
At Birsfelden a storage pond, nearly 20 acres in extent and 
8-5ft. deep, will be built. 

Franco-American and Antilles Cables.—According to the 
Bulletin de la Télégraphie and other sources, the result of the 
issue of obligations of 500г. each, bearing 4 per cent. interest, 
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of the Cie. Frangaise des Cables Télégraphiques, has been very 
satisfactory. The amount asked for has been largely covered, 
the greater part having been previously underwritten—which 
is considered a significant fact when the capitalists are out of 
town. The number of small subscribers was very great. Ib 
will be recollected that the French Government gave a subsidy 
to this Company of 800,000fr. for the establishment of а cable 
from France to New York, and thence to San Domingo. 
According to the Ministerial stipulations, the Crédit Foncier 
will be charged to receive the amount subscribed, and to place 
funds at the disposition of the Company, according to its 
requirements, under the authority of the representatives of the 
State. The New York-Puerto-Plata (San Domingo) cable has 
been manufactured for the Company, and shipped on board the 
“Seine.” The laying is expected to be completed by the middle 
of next month. 


The Glow Lamp Business in the United States.—“ We 
understand,” says the Electrical Engineer of New York, that 
the long-discussed agreement among the manufacturers of 
incandescent lamps for the purpose of arranging a schedule of 
prices has at last assumed definite shape, and that almost all 
of the lamp manufacturing companies in the country are repre- 
sented in the combination. While little of the detail of this 
agreement has been made public, it is understood that the first 
move of the companies will be to return to the 20-cent price 
for 16 c.p. lamps, which was generally in vogue about a year 
and a-half ago. About two years ago, when the funda- 
mental Edison lamp patent expired, a war of extermination was 
declared between the General Electric Company and all the 
other lamp manufacturers in the country, and from the prices 
of 30 to 35 cents, then current for 16 c.p. lamps, a reduction 
was soon made to about 18 cents, and in some cases large 
orders have been quoted at from 12 to 15 cents. Although 
these prices come very close to the actual cost of manufacture, 
only a very few of the weakest concerns have been forced out 
of the business, though probably not a single concern is earning 
a profit. The strenuous competition has had the effect, of 
course, of keeping the quality of lamps up to a fair standard, 
but there is much room for improvement.” 


Electric Motors in Building Operations.—‘‘ An ingenious 
application of electricity has recently been made at the Hotel 
Cecil, which," says the Builder, “as it may often save time 
and labour, is worth recording. In the marble staircase of 
this building the balusters had been placed so far apart that it 
was quite possible for а child to slip through between them ; and 
80, in order to make it perfectly safe, it was resolved to put 
a brass baluster between every two marble ones. In order to 
do this as quickly as possible with the minimum of noise and 
dirt, Mr. Jacob, of Messrs. Waring and Sons, suggested an 
electric motor with flexible shaft and twisted drill. A small 
ironclad motor was used of about 1 H.P., which could be run 
from the house mains at 110 volts, and could be started and 
stopped by an ingenious switch worked by the foot of the 
operator. The holes in the lower side of the handrail are 11in. 
broad by lin. deep; on the steps smaller holes were made. 
The rate at which they were drilled was 25 of the large ones 
and 30 or 40 of the smaller ones in а day. The mere drilling 
took very little time, but arranging the guide for the drill had 
to be carefully done, as the balusters were often at different 
distances apart. The holes made were neat and clean, with 
very little fracture at the edges. It is an admirable method 


for rapidly drilling holes in marble when electric power is avail- 


able, and is capable of many other applications." 


Electric Mining Locomotive.—A heavy and powerful mining 
locomotive has just been built by the Baldwin Works of 
America. It is a six-wheel electric locomotive capable of draw- 
ing 40 loaded cars up a 2 per cent. gradient at a rate of 6 miles 
per hour, developing a draw bar pull of 10,0001b. The track 
gauge is 44in., and the locomotive will pass through an opening 
6ft. llin. high above the rails, 10ft. wide at bottom and Sft. 
wide at top. The total weight of the locomotive is 44 tous, 
and the following are the principal dimensions: Diameter of 
driving wheels, 33in. ; total wheel base, 6ft. ; total length of 
locomotive, 18ft.; width, 6ft. 2in. ; and height, бїт. Gin. The 
electr:cal equipment consists of two 100 H.. Westinghouse 
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motors, one controller, one rheostat, two trolleys, two electric 
headlights, Wurts lightning arrester, switches, &c. The two 
motors, which are mounted near the centre of the locomotive, 
are of the consequent pole type. They are series-wound and 
may be operated either in series or parallel. The series arrange- 
ment is used for slow speeds and the parallel for higher speeds. 
The motors are connected to driving axles by double reduction 
gears. The controller is of the commutator type, and can be 
operated from either end by means of a suitable shaft and 
gear. The change of direction of travel is accomplished by 
changing direction of rotation of the controller handle, no 
reversing switch being used. The rheostat is mounted on the 
rear, and consists of coiled iron strips mounted in a suitable 
casing. One electric headlight is placed at each end, and two 
lamps are placed on each side of the locomotive. А switch is 
provided for changing the connections of the motors from 
Series to parallel, and another switch cuts off all current 
excepting to the lighting circuit, which is provided with a 
separate switch. The wires connecting the motors, controller 
and rheostat are enclosed in an iron pipe, thus providing com- 
plete protection. The average speed of the locomotive with 
the motors in parallel is six to eight miles per hour. Current 
is supplied at a pressure of 500 volts. 


Road Traction. — The following circular letter has been 
received by us from the Secretary of the Self-Propelled Traffic 
Association :— 

“Sir: After a long period of labour, the Locomotive on Highways Bill, 
1896,’ has become an Act, and probably at no period in the history of the 
English Legislature has so liberal a measure been passed ; indeed, the 
President of the Local Government Board cannot be charged with a want 
of faith in humanity, believing, as he must do, that no abuses will follow 
the help he has so freely extended to the new movement. For the great 
freedom given in this measure I feel that I am ina large degree responsible 
Mr. Chaplin and the officials connected with the Local Government Board 
and the Home Office having accepted the various points which I advocated 
in person and in writing, as well as the amendments which were finally 
adopted in Committee on Mr. Chaplin’s recommendtion, and those which 
were not opposed by him at that Committee. In rendering all the assistance 
in my power to those who had charge of the Bill during its passage through 
the Houses of Parliament, and to those whose duty it now is to make 
Regulations in counection with this Act, my hands were immensely 
strengthened by the support received from so many distinguished and 
eminent men conversant with the subject—all, like myself, entirely 
disinterested and unbiassed by personal or pecuniary motives, These 
gentlemen include statesmen, engineers, scientists, and a host of others. 
My object in requesting the publication of this letter is, on the one hand, 
to express the gratitude of all those I represent in this movement to the 
Government, to the permanent Officials of the Departments concerned, 
and to all others by whose labours and influence success has been obtained ; 
and on the other, to appeal to everyone interested in the movement, whether 
as manufacturers or users of motors, to do nothing on their part to abuse 
the freedom which has now been extended to them. It behoves everyone 
concerned to act with prudence and consideration ; to avoid injury to the 
roads ; to use every ible care not to frighten horses; to store no 
dangerous liquids thoughtlessly, which might endanger life or property ; 
and to act generally with such discretion that it shall not be said in a year 
or two hence, another Act must be passed to control those who have shown 
their inability to control themselves, or misused their privileges ; there 
cannot be the slightest doubt in the mind of any reasonable man, that 
this Act will be productive of great changes, and that if all those who 
have an interest in modern progress will strive to improve self-propelled 
traffic, and those who avail themselves of its benefits will act fairly towards 
others having no direct interest in the movement, it will be giving the 
English nation an advantage which can hardly be overrated, and without 
entailing, as 1 hope and believe, a vestige of discomfort or aunoyance on 
any individual.—Yours faithfully, Davin Satomons (President Self- 
Propelled Traffic Association).” 

International Memorial of Submarine Telegraphy.—The 
following is a complete list of those who have already signified 
their willingness to join the Committee which is being formed :— 
The Most Hon. the Marquis of Tweeddale, Field Marshal 
Viscount Wolseley, Viscount Peel, the Right Hon. the Earl 
of Selborne, Admiral of the Fleet Lord John Hay, Lord 
Kelvin, the Lord Chief Justice of England, the Right Hon. 
Lord George F. Hamilton, M.P., Lord Sackville Cecil, Lord 
Richard H. Browne, Duc de Loulé, Marquis de Lima, Baron 
d’Erlanger, Admiral the Right Hon. Sir Henry J. C. D. Hay, 
Bart., Sir Robert Herbert, Admiral Sir Anthony H. Hoskins, 
Admiral Sir George Richards, Admiral Sir Leopold Heath, Sir 
Courtenay Boyle, Sir Eyre M. Shaw, the Right Hon. Joseph 
Chamberlain, M.P., Rear Admiral W. J. L. Wharton, Sir Juland 
Danvers, Sir Richard E. Webster, Q.C., M.P., Sir Montagu F. 
Ommanney, Sir Donald A. Smith, Sir A. J. Leppoo Cappel, Sir 
Saul Samuel, Sir Samuel Canning, Sir John Robinson, Sir 
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Henry C. Mance, the Lord Provost of Edinburgh, Mr. J. C. Lamb, 


Mr. C. W. Stronge, Mr. W. H. Preece, Mr. J. Spencer Brydges. 


Todd, Mr. Walter Peace, the Hon. H. Marsham, the Hon. A. G. 


Brodrick, Mr. Kenneth Anderson, Mr. William Andrews, Mr. | 


F. A. Bevan, Mr. G. W. Campbell, Mr. Latimer Clark, Mr. W. S. 


Cunard, Mr. James Pender, M.P., Mr. J. Denison Pender, Мг. C. W. 


Earle, Mr. Edmund Etlinger, Mr. Louis Floersheim, Mr. Hubert 
Herkomer, R.A., Mr. G. G. Nicol, Mr. Alexander Siemens, Mr. 
William Shuter, Mr. S. W. Silver, Mr. J. H. Tritton, Mr. E. M. 
Underdown, Q.C., Mr. G. Von Chauvin, Mr. Robert K. Gray, 
Mr. J. G. Griffiths, Dr. Alexander Muirhead, Mr. Herbert de 
Reuter, Mr. Herbert Taylor, Mr. James Tulloch, Mr. Frederick 
Walters, Mr. George G. Ward, Major Alexander Wood, Mr. F. 
Youle, the President of the Institution of Civil Engineers, Mr. 
H. Alabaster, Mr. W. T. Ansell, Mr. W. H. Axworthy, F. Le 
B. Bedwell, Mr. W. H. Baines, Mr. T. W. Bischoff, Mr. G. C. 
Bompas, Mr. W. G. Bond, Mr. R. T. Browne, Mr. T. A. Bullock, 
Mr. J. H. Carson, Mr. Henry Clifford, Mr. R. Collett, Mr. 
Clement S. Colvin, Mr. John Coppen, Mr. R. M. Cunningham, 
Monsieur F. H. Delarge (Director-General of Belgian Posts and 
Telegraphs), Mr. E. Dickens, Mr. George Draper, Mr. T. Finnis, 
Mr. H. C. Forde, Mr. Charles Gerhardi, Mr. A. R. Hardie, Mr. 
F. E. Hesse, Mr. William Hibberdine, Mr. Alexander G. Low, 
Mr. F. R. Lucas, Mr. Oscar Moll, Mr. John Newton, Mr. H. 
À. C. Saunders, Mr. Willoughby S. Smith, Mr. F. Ward, Mr. 
T. H. Wells. It is, as yet, too early to forecast the shape 
which the Memorial wil take, but there will probably be a 
statuary design—the balance of the fund being devoted to 
some suitable object. 


Contemporary Electrical Science.—Electricians will be glad 


to have some authentic information regarding the true magnetic · 


properties of electrolytic iron. According to W. Lztcx’s results 
in Wiedemann's Annalen, iron deposited from a 3 per cent. solu- 
tion of ferrous sulphate and sal-ammoniac is very much like 
hard steel in its magnetic behaviour, and not like soft iron, as 
often supposed. Soft iron may be saturated in a field of 
10 C.G.S. units.  Electrolytic iron requires over 90 unita. 
The iron was deposited in Herr Leick's experiments on rods of 
brass by a current of 0-1 to 0-2 amperes. The iron plates thus 
obtained were only a few millimetres thick, and were hard and 
lustrous. They showed an extraordinary amount of permanent 
magnetism, usually 65 per cent. of the temporary. It is 
probable that, if the plates were indefinitely thin, the 
percentage would closely approach 100. The author also 
precipitated nickel from the sulphates of nickel and 
ammonia. Its intensity of magnetisation was about one-tenth 
that of iron, and its permanent magnetism about one-sixth of 
the temporary. Cobalt was about the same, with a very smal} 
magnetic susceptibility. An interesting attempt was made to 
obtain from the mixed salts an alloy of iron with nickel 
or gobalt, such as is found in meteorites. The result was 
in the case of nickel, a dull mass containing about 5 per cent. 

nickel, which could be brought to an intensity of magnetisation. 
of 1,830 C.G.S. units, the highest value on record with any 
substance. Herr Leick believes this to be due to some arrange- 

ment by which the nickel molecules facilitate the orientation. 
of the iron molecules. W. Nernst works out a theory of 
contact electricity, based upon an application of the laws of 
diffusion to the motions of the ions, and gives a valuable equation: 
for the calculation of differences of potential from the “ionic 
mobilities.”——A. SohLAu describes an electric method for- 
determining specific heats of liquids; it is very useful for sub- 

stances like naphthaline or phenol, which are solid at ordinary 

temperatures. He uses manganin wires to conduct the current 

through the liquid and the standard of comparison. The latter- 
is usually nitrobenzol. Leo Arons has made some further 
experiments on the action of thin metallic septa in checking 

the current flowing through an electrolyte, and shows that all the 
phenomena may be explained without assuming the existence 
of microscopic holes in the plates.——-Orro MÜLLER describes 

some experiments on the diffusion of Róntgen rays. He 
obtained a *shadowgraph" of a wire grating in the shadow, 

or rather, penumbra, of a brass cylinder. The rays seemed ќо. 
pass round the cylinder on to the plate. This is a case of 

something like diffusion, not diffraction, as no interference 
bands could be obtained by any method, 
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§ 357. There is a similar case when L is alone zero. Then 

5 + 

ELECTROMAGNETIC THEORY.—LXXXIX. s ( R ic к Yo (у, (8 y m 
BY OLIVER HEAVISIDE. K+Sp/ " G 5 /? 


(Continued from page 870.) 
§ 355. A case which is similar to that of § 858 occurs when 
R is zero, making 
ve ус 


+ 8, 
The form is the same as (21). So the developed solution is 
the same for V due to C impressed as for C due to V impressed, 
provided we interchange the electric and magnetic quantities 
S and L, Rand K. For instance, if the source is the current 
h, steady after t= 0, and zero before, then (27) is transformed 


V=% e" (bt), b= K/28, (88) 


which shows the voltage required to produce the steady 
current. 

The Sr that occurs here is the instantaneous admittance. 
It is the reciprocal of Lv, the instantaneous impedance. In 
the distortionless circuit the impedance remains Lv always 
(that is, in common units, 80 ohms x the number representing 
the inductance per centim., say from 10 to 80 usually, accord- 
ing to the size of the wires and distance apart), unless 
interfered with by reflection. But Lv is the instantaneous 
impedance always, that is, whatever values R and К may have. 
In the corresponding plane electromagnetic waves, E = wH, 
when undistorted, and the impedance is pv. It is only a 
different way of reckoning, using the elements of V and C 
instead of the totals. That is, uv is the impedance for a unit 
tube of flux of energy, and Lv is the total effective impedance 
for the total flux. But if R and K (g and k in the proper 
wave problem) are not balanced, the impedance immediately 
begins to alter by reflection due to the unbalanced action of 
g and k upon the magnetic and electric fluxes. 

$ 356. If R and L are both zero, then V/C is 0, and C/V is 
о, obviously. But if К and S are both zero instead, then 
C/V is 0. In this case no finite voltage can produce a current, 
because the resistance of the conductor is infinite, and the 
leakage is stopped, both elastic ànd conductive. 

If S is alone zero, then 


Ki KW 2aN - / ZN 
i (к) (1+ =) (50 K 
This is for a leaky circuit in which the permittance is of 
insensible effect compared with the other influences. The 
initial admittance is zero, the final is (K/R}, the effective 
steady conductance, as we see by putting p= œ and О in turn. 
As regards the state at time t, when V is steady, observe 
that the method of expanding in rising powers of p appears to 
fail. We get a constant term, plus an infinite series of zeros. 
Now there are zeros and zeros. An absolute zero is like the 
point in geometry, which you cannót see even when you use & 
magnifying glass, as the schoolboy said. But some zeros can 
be magnified, and an infinite number of them might make 
finiteness. I do not think that is the explanation here, though. 
But we can pass the matter over at present, because the other 
way of expanding by the binomial theorem, viz., in descending 
powers of р, presents no difficulty. Thus, 


C. 2K i Зу 5 (0% 8 () E 40 
e) 10 DERE Ee 
N qe - cn гаар Б.б, 109: ie 1 
ерее в uo) 60 
а а Жү EY +} 
TL 8L 52010; "BAL Э 
This is complete, the integrations being done at sight by 
pl =], ав explained in § 851. Or, in terms of the error 
function, before used, 
Cz (K ‘orf (by. 
V AR L 
It is curious in how widely different à manner this function 


arises now. See $247. 


* This series of Articles is a portion of Vol. II. of Mr. Heaviside's work 
on “Electromagnetic Theory." All rights of reproduction are reserved. 


(87) 


(89) 


(42) 


(48) 


when C is steady, as we see by comparing with (89) and (48), 
and interchanging symbols. But it will be more instructive to 
vary the method. We have, when C is constant, 


V_/R\ 1 RM 35 1 RM 1 

„ MEET ERN fona cip auicm 

С (в) (р +26) (5) € opi (&) p - 35» (45 
by changing the operand from 1 to є, and then to 1 again, 
in the manner of 8854. Or 


-() (0. 95) V 99...) 
- (к) 2+ + * P 5 


Coke 86850 *gg oe) + sp (46) 


showing the result in terms of the product of an exponential 
and another series. Multiplying them together, we shall 
obtain the result (44) again. 


$ 358. Connected with the last examples is the inversion of 
the same. Say, | 


v= Eo- (уан вус 


By the process of $856, we obtain 


-() * (5 -E) -B e 
C K р Lp 2.4 T) 2.4.6 \Lp — 
LM Re 1 / Rt 1 /Re\? 1 / RN 
= (| — l +— - ĩ ec [ce gea 
0 1+ (L) +900) (1) ej 
(48) 
This is straightforward enough, but there is & simpler way 


(47) 


still. For 
V R — K j=? 3 f = 49 
G K us) FE a)" n): (9 
by using (48), which is the solution of (89). Only one diffe- 


rentiation is now concerned. When executed, the result is 
(48). But it is not a general truth that we may introduce 
(Е + Ly) / (RA Lp) and consider it to represent 1. We did 
the integration represented by the denominator first. If 
we do the differentiation first, it will make a difference. 
Thus pp-!1=pt=1, but p-1p1=yp0=0, unless we say p^! pl 


This property has to be remembered some- 


8359. Now let all four electrical constants be finite. Then 
_ (K+8p\iy _ L. i - i(pre-Ty 
x: EE ш Lv \2a+p M Lv Y tu ФО 
where there are only two effective constants, a and b, or p and o, 
connected thus, ö 
а= R/ ZL, 6=K/28, p=a+b, с=а- 6, (51) 
when с=0 we have the distortionless case, and when G — p 
we have the case of no leakage, § 858. 

Now we can expand each of the two radicals in (50) in 
powers of p-; their product is then a series in rising powers 
of p. The algebrisation is then immediate, by integrations 
according to p~l =t"/|n. But this is a mechanical and com- 
plicated process, without illumination, and the resulting series 
contains p and o in a way that does not show plainly how to. 
simplify it. So vary the method. 

Introduce «œ into the operand, by simultaneously intro- 
ducing the factor e , and turning p to p-r p. Follow (85). 
Then (50) becomes 

Ca =з. уш (re) 
Lv \p+o Lv p+c 
ife- Уе. If eis constant, or the voltage is the special one 
еє 0, we can solve at once. Thus 


C=- (1 2 z) (1 E 5 y= (1 = 700, (58) 


(52) 
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by (86). Неге one integration upon I,(ct) is wanted. The 
result is 

E " ( (ctf | 1.8(oty ) 54 
"The initial current is e/Lv. The final current is zero, of 
course, because the voltage falls to zero. 


$360. A more significant case is got by letting the voltage 
decay in a different way. Say V —«-Et/se, where e is constant. 
Then the first of (52) becomes 

ec Pt id = -P 
СЕ р+о/ * t Тә Io( t), 
by (86). Here we have a compact solution, differing from (27) 
in having p and o instead of both c. When K=0, we fall 
back upon the case (27). 

This solution is important thus. Imagine a cable which is 
infinitely long both ways, to be charged initially to transverse 
voltage 2e on the left side and zero on the right side of the 
origin. V will instantly fall to e at the origin, and its later 
value will be V =еє-Е8, as in the above. This is, therefore, 
the voltage impressed upon the initially empty cable to the 
right. The resulting current is (55). 16 will be generalised 
later to represent the complete wave of current. 

Notice, in passing, that in the course of the transformations 
employed we are engaged incidentally upon other problems 
than those under discussion. For example, (52) shows that if 


— pt 
C=", then veer (ptni, (56) 


which shows the voltage needed to make the current vary 
as é b. 
§ 361. Now let the impressed voltage V itself be constant. 
Then we have 
C К + Sp 


(55) 


(K Sy) (57 

This can, by what has been done, be reduced to a single 

integration. First, we have 
___Р__ PrP Р о-и 
{(Ф + py - eji (0° – с?) p-p 


2 
(обр (58) 
by the process (85); or, by (86) 


— 

отсан" Mo). (59) 
Using this in (57) we obtain 

ут; 1+ 850 e P Lot). (60) 


Thus the C due to V constant, when all four electrical 
properties are active, is expressed in terms of a known 
funetion, and its time-integral, the residual p-! meaning 
integration from O to t. 


1 RN -øt 
Dux Iq PT 
6 8v *r) dir 
is the V when C is constant (always understanding that t= 0 
begins the operand). We get the last by interchanging 
symbols К and К, L and S. The symbol р does not change, 
but c is negatived, though this makes no difference in I, (ot). 


§ 362. If V=pP, where P is a constant, the case is that of 
an impulsive voltage, total P, generating the momentum Р, 
ihe space integral of LC. 

Then, by (60) 


Similarly, (61) 


P _ Pe- pt 
C= ү-(р+р- 7)* P art = LÀ (p-o)I (ct). (62) 
Or, executing the differentiations, 
P ‹ 
C= г, "о tL (ot) – I,(ct)} (63) 
This shows the current due to the impulsive voltage. It is 


negative when c is positive, and positive when о is negative. 
That is, if R is in excess, the current following the impulse 
is m from the cable; if in deficit, it is forward, into the 
cable. 


Similarly, 
y- Se P(p-s)L(rt) = Leo (ot) Imt), (64) 


obtained from (62), (68), by interchanges, represents V due to 
the sudden injection of the charge Q, followed by insulation. 
That is, C=pQ is the datum, and V follows. It is positive 
when c is positive and negative when c is negative. 

From these we conclude that if the cable is infinitely long 
both ways, and the charge Q or the momentum P be suddenly 
introduced at the origin, then 

_ 9-м _ ceps 

V= (Yee), C=, p-o) (65) 
represent the resulting V at the origin in one case, and C in 
the other. If the line is not infinitely long, these are still 
true for a time, until in fact the first reflected wave arrives at 
the origin. The halving is done because P and Q immediately 
split into halves which separate. Itshould be noted that (65) 
represent V or C in the middle of the tail connecting the two 
heads or waves at distance +vt from the origin. See § 208 
The complete wave formule will follow. 


§ 363. Observe that we have algebrised (р? + Ар + B) .I. 
For it is the same as (59) above, if A=2p and B= -o. 
That is, | 

(142 В). 66 
вр de- B) (66) 

The extension to a cubic under the radical sign is therefore 

suggested, say 
„F AMNEM 67 
“ (p? + ap? + bp + ot (87) 

We can reduce it to a quadratic by making the operand be 
є“, where х is one of the roots of the cubic. Turn p to p—z, 
and put є“ at the beginning and є“ at the end, or (1+2/p)— 


at the end, or earlier. Thus 
1 
— D p 
и pr zip! (8x + а)р + 8а + дах + OW (68) 
that is, 

i 
et P FI (Gt Я 69 
F 600 (69) 


when F and G are known, by (68). This may be carried 
further, but it would be out of place here, having no imme- 
diate relation to the matter in hand. 

The following is more to the point, concerning the reversi- 
bility of the operations used. That 


CIN 2 

ie (p? - о?) 

is clear by inspection of the form of the I, function, and then 

putting it in terms of powers of p^. We get a series which 

the binomial theorem allows us to write in the form (67), pro- 

vided we understand that in expanding it, we are to employ 
integrations, not differentiations. 

But it is also true that 


pod Tone. 
p 


(70) 


(71) 


Expand by the binomial theorem again in rising powers of 
p^, and execute the work on I,(ot). The coefficient of every 
power of t vanishes save the zeroth, leaving the result 1. 

In connection with this, and with some of the preceding 
work, it is to be noted that if we have an operator 0 which is 
the product of any number of others, say, 


u 61 = ФФ, (72) 
and if the type of 4 is 
jp9Tb5hpitop?R...,; (78) 


that is a series in rising powers of p™', and if all the ¢’s are 
of this kind, then the same 1s true for the resultant 0, and in 
whatever order the $'s are written. So there are all sorts of 
ways of algebrising (69), which are bound to lead to the same 
function, if properly followed, though intermediately we may 
be led to all sorts of functions. We may regard u as 
(Gib) G1, or (2s) O11, &. The utility of such changes 
is to bring operational solutions to more convenient forms 
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for algebrisation, by changes in the operand and operator. 
The matter is not so limited as it was just now stated. It 
is not always necessary to keep to positive powers of p-!, that 
is.to integrations. Sometimes a series of differentiations may 
equivalently replace a series of integrations. But sufficient 
of theory now. Practice is more important, and the final 
integration, involved in (61) remains to be done. 


(To be continued.) 


анааан а MÀ MÀ 


A NON-SYNCHRONOUS TWO-PHASE ALTERNATE- 
| CURRENT MOTOR. 


BY ERNEST WILSON. 


The principal object of these experiments was to investigate 
ihe currents in the armature conductors and their effects upon 
the magnetic field of the motor, although other matters are 
dealt with. The form of motor experimented upon is shown 
in Fig. 1, the stationary part which receives the two-phase 
currents having four poles projecting radially inwards upon 
ihe armature. This stationary part is built up of 24 B. W. G. 
soft iron plates of the shape shown, a sufficient number being 
taken to make up a length of 6in. This part is not of the 


Fic, 1. 


type now met with in these motors, and therefore the results 
do not pretend to represent recent practice. Each radial pro- 
jection limb is wound with 102 turns of 2mm. copper wire. 
The two-phase currents are supplied by two Siemens W 12 
alternators, the armatures having a phase difference of a 
quarter period. The connections between alternators and 
stationary part of motor are shown in Fig. 2. There are two 
distinct circuits on the motor, which are numbered 1 and 2 
respectively. In Fig. 27, r, are non-inductive resistances in 
each circuit, which serve for the determination of current, the 
potential difference between the ends of either resistance 
being determined at any moment by means of a revolving 
contact-maker, C, fixed to the shaft of the alternators, and a 
quadrant electrometer, Q. The potential difference between 
the extremities of each circuit was reduced by means of con- 
siderable non-inductive resistances тү r, and measured at 
any epoch on the quadrant electrometer. 

The armature is built up of sheet-iron stampings Sin. 
diameter and 4mm. thick, a sufficient number being taken to 
make up a length of 6in. The conductors are insulated, and 
threaded through a series of 24 holes žin. diameter, punched 
out of the discs at equal intervals, in. from the edge. As in 
the case of the stationary part, the plates are not specially 
insulated from one another. The copper conductors are solid, 
with the exception of four, which are copper tubes ; these being 
at opposite ends of two diameters, at right angles to one 


another. The 24 conductors are soldered into solid copper 
rings at each end of the armature. 

An exploring coil of 94 complete convolutions is threaded 
through two of these tubes at opposite ends of a diameter, the 
ends of the coil being soldered to insulated rings on the shaft, 
contact being made with the rings by means of brushes insu- 
lated on а wooden support. On an extension of the motor 
shaft, remote from the pulley, is fixed a small contact-maker, 
which makes contact once in each revolution. The position 
at which contact is made can be determined on a divided 
cirele, and the contact-maker placed in any part of any circuit. 

Let E,, E, be the potential difference in volts at the ex- 
tremities of the circuits Nos. 1 and 2 respectively at any 
epoch. Let R,, R, be the resistances in ohms of those cir- 


Circuit No. 2. 


Fig, 2. 


cuits, and z, x, the current in amperes at corresponding 


epochs. Let m, m, be the total turns on the two circuits, 
and I, I, the total induction. Then— 
E, =R, z +m , E, = By 2, +m, A, 


in each case. 

d T, 
dt' 
when loaded by means of a rope brake on the біп. pulley. 

In Fig. 8, fı the frequency of alternator, is 88:5 and 85:5, 
and f, the frequency of the motor, is 38:8 and 84, motor. 
running light and loaded respectively as measured on a 
Harding counter. It is interesting to examine the agreement 
between the theoretical characteristic curve of this motor and 
what we have observed. Circuit No. 1, in series with a non- 
inductive resistance, was excited from a set of 56 storage 


The curves in Fig. 8 give the amperes x, 2, 
and volts when the motor is running light, and 


LT ЖУР 
"A AA IANS 
0°0 Va 


cells with a current of 7:6 amperes. Exploring coils were 
wound on the cores of each circuit, and a coil threaded 
through the punched holes in armature so as to embrace an 
angle of 90deg. This coil could then be placed opposite 
any of the four poles, and the kick on a ballistic galvano- 
meter in its circuit noted when reversal of current in No. 
1 circuit took place. Kicks were also observed when the 
ballistic galvanometer was placed in circuit with each of the 
exploring coils on the magnet limbs. 

The results show that the ratio of induction in limb to 


induction in armature is 1:25 for No. 1 circuit. The effect 
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Table I. 

No. 1 circuit. | No. 2 circuit. No. land No. 2 circuita, 

Observed ' Characteristic Observed. Characteristic 

— . Observed ; ; 
maimo. marum, ee gives mermum marina, euregive | hil | nil 

E : In, B, 10 1 Iv, B. 
Motor running light. 2610 0412 = 1050 ·448 10% 5,790 | 3,000 0.466 10 0.487 10% 5,640 0.459 x 10" 0-442 x 10° 
Motor loaded ..................... 2,799 | 0:319 х 10° (0:430 x 105 5,550 5,100 0:484 х 108 | 0"416 х 108 5,540 0:401 x 10° | 0°423 x 105 
of the cores of the No. 2 circuit cannot be strictly neglected, the ratio 8Pparent watts in the transmission of power by 


owing in great measure to inaccuracy in the length of the 
respective air spaces. Kicks were observed on the coil on these 
cores, and also on the armature coil when placed opposite 
them. When No. 2 circuit was excited the results show that 
in this case v, the ratio of induction in limb to induction in 
armature, = 1:21. In working out the characteristic curve for 
this motor the pole pieces at right angles to the particular 
circuit considered are neglected, and the following symbols 
taken to represent the different quantities involved :— ö 


l, the length of two cores in magnet winding = 18· lem. 


A, the area of one core = 77:48. em. 
l, half the mean length of ring = 49-0em. 

A, twice mean area of ring = 97-0sq. om. 
l, the length of air space = 0°817cm. 
A, the effective area of one air space = 87:18q. ош. 
v leakage coefficient = 1:28 ,, 
P the number of turns per limb = 102 ,, 


Neglecting the armature, the equation to the characteristic 


iA ee vi i LI. when I is total 


р Ау 1 A2 А, 
induction in armature in C. G. S. units. 

If the characteristic curve be found in the ordinary manner 
it will be seen that almost all the force is spent in the air 
d I, 
dt 
and the characteristic curve, give the results shown in Table I. 

When running light as above it was found that the average 
rate at which work is done on the motor is 460 watts. When 
delivering 287 watts at the brake the average rate from supply 
circuits is 794 watts. This gives a net efficiency of 36 per 
cent. when loaded. The power taken to drive the armature 
without brake is considerable, owing partly to the brushes on 
contact-maker and collecting rings in addition to bearing fric- 
tion. The volume of stationary part of motor is about 6,000 
cubic cm.; and with frequency 85 and max. B=6,000, 
the loss due to hysteresis alone, neglecting disturbance in 
ring due to II +1,, might be about 68 watts; about 50 
watts are expended upon magnetising coils, leaving about 
850 watts for armature alone and induced currents in 
stationary part of motor. Then again the gain of field 
upon armature f, —/, when measured as a direct quantity 
by a method to be described, showed that it was little 
less than half when running light as compared with what it 
was when loaded. We are well aware that when loaded 
4ттх 


10 
in the armature must be taken into account, that is to say, 
the more we load the motor the greater should the inductions 


dome to be the 
10 


only force acting, appear. We find this to some extent veri- 
fied in Table L, but the reaction in this machine is not 
sufficiently great with maximum torque to give any very 
definite results on this point, and the characteristic curve is 
approximate. 

Referring again to the curves in Fig. 8, we note that the 
effect of increase of load is to reduce the phase difference 
between potential and current, the current being increased in 
amplitude. In this motor we note the large phase difference 
between potential and current, even when loaded as in the 
experiments. This is a point of practical importance, since 


curve is 


space. The curves in Fig. 3, after integration of a ; 


is not the only magnetising force acting, the currents 


as given by the characteristic curve, taking 


true watts 
alternate currents should be kept as large as possible. We 
see at once how small motors of this kind can be improved. 
The air space demands a large magnetising current ; but the 
dissipation of energy due to hysteresis, induced currents, and 
friction when running light, is relatively small, and the only 
way to combine low dissipation with large currents is to have 
great phase difference. We find this automatically adjusted 
in this motor; and the obvious improvement consists in 
reducing the air-space length, or increasing the effec- 
tive area of the air space. Of course, in large motors 
the dimensions are such as to improve the power factor, 
but this is not necessarily the case in small machines. 
If f, be the frequency of supply in complete periods per 
second, f, the frequency of motor armature in complete 
periods per second; then f, — /, =, the frequency of armature 
opposite in direction to impressed field. As this comes in as 
& direct quantity in what follows, i& was desirable to measure 


it directly. If the motor armature loses lin part of a period 
п 


рег period on the field, then when each of the two contact 
makers, that on the alternators and that on the motor make 
one contact per period, simultaneous contact will be made (if 


AS || IZ 
LINZI 
KERRAN 


Fio. 4. 


f be constant) by the two contact-makers every п —1 periods 


of the generator. This is strictly true when т is a whole 
number, odd or even. It would only be necessary io place 
a D'Arsonval galvanometer and battery in the circuit of the 
two contact-makers in series, in order to count the number 
of contacts in a given time. It was found that f is not quite 
constant, and to make certain of contact being made, the 
brush on the motor was widened so as to make contact for 
a longer fraction of a period. Suppose time of contact on 
motor be th part of a revolution, the time on the 
alternator being small, one may say that with 2 per cent. 
slip two successive contacts might be made per 49 periods, 
but one contact is almost bound to be made. The brush 
on motor contact-maker was made to embrace an arc of & 
circle corresponding to па part of a period, and this was 
found to work well for all values of /, and / used. 

The curves in Fig. 4 are interesting as showing the disturb- 
ance on the pole face itself of one of the magnet limbs. Two 
exploring coils were stretched over the surface, dividing it into 
about equal parts longitudinally. Curves ab were observed on 
the two coils when the motor was running light; curves cd 
when the motor was loaded, the conditions being as in Fig. 3. 
The curves ac are given by the half of magnet pole face in 
direction of rotation; we see that loading the motor increases 
E. M. F. over the leading half of pole face, and decreases E. M. F. 
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over the lagging half. This effect arises from the current in 
the armature conductors. 

We now come to Fig. 5, which gives curves obtained from 
the exploring coil on the armature itself; whilst Fig. 6 gives 


the Tu 42 curves and their integral curves I, Iz, taken 
again because the conditions of running happened to be a 


little different to those in Fig. 8. 


12 15 18 21 24 27 30 
Fic. 5. 


Let the two contact-makers and exploring coil on armature 
be placed in series with one another and with the quadrant 
electrometer, across which is placed a condenser of suitable 
capacity ; 1 microfarad was used. 


Let the motor be loaded and lose th part of a period per 
period on the field. Choose any epochs you please to start 


with on the alternator and motor contact-makers; then, if 
we wish to systematically follow what goes on, it is clear 


that when the motor contact-maker has passed through one 
half period, that on the alternators will have passed through 


a half period minus 3, th part of its period, and so on. In 


Fig. 5 the motor was loaded with an effective weight on the 
brake of 5lb. The frequency f, was 25, and f was observed 
directly to be 1:1; that is, the motor armature loses 4:4 per 
eent. of a period per period on the field. The alternator and 
motor contact-maker scales have each 60 divisions to the 
period. In Fig. 5 there are three curves numbered 1, 2, 8, 
and the simultaneous setting of the two contaet-makers when 


| simple sine curves instead of those in Fig. 5. 


observing these curves is as set forth in Table II., the setting 
being divided proportionately into smaller intervals where the 
peaks occur on the curves. ! 


Table II. 

Curve 1. Curve 2. Curve 3. 
5 Motor con- „ Motor con- . Motor con- 
maker in tact-maker maker in tac t-maker maker in tact-maker 

in 60ths of in 60ths of in 60ths of 

60ths of a : 60ths of a н 60ths of a : 

period. реп period. a period. period. | a period, 
0 0 10 0 20 0 
2:9 3 12:9 3 | 22:9 | 3 
57 6 | 157 6 257 | 6 
8:6 9 18:6 9 28:6 | 9 
11:5 12 21:5 12 31:5 12 
14:3 15 24:3 15 54:5 15 
17-2 18 27:2 18 37.2 18 

20°1 21 30°1 21 40:1 21 
25:0 24 33:0 24 43:0 24 
25:8 27 55:8 27 45:8 27 
28:7 30 387 30 48:7 50 


The curves in Fig. 5 constitute a true test аз to the field 
actually experienced by the armature when loaded. If we 
had in this motor a perfectly uniform field of constant inten- 
sity rotating at constant speed, and if the rate at which the 
field overtakes the armature be also constant, we should get 
In this machine 
the field is jerky, the leakage is great, and the quantity f is 
not quite constant, 

We ought to be able from the curves in Fig. 5 to infer the 
force acting upon the armature producing torque; and since 
we ean form a good idea of the actual work done in & given 
time by the armature upon brake, bearing, and other friction, 
we should be able to directly compare these two quantities. 

Let і be the length of the conductors in armature = 15}cm., 
B be the induction per square centimetre, ~ be the radius of 
conductors in armature = 5‘75cm., R be the resistance of one 
conductor in ohms = 0:00018:the resistance of each of the 
tubular conductors = 0:00086 ohms. This takes no account 
of soldered joints, the resistances being estimated. 

Let E be the observed volts per turn at any epoch, as given 
by the exploring coil on armature. 

Let х be the current in the armature conductor in amperes 
at the same epoch. We neglect the effect of the copper rings 
at each end of armature. 


We have 
E, 
qe 3 
2R 
and we assume FT 21 1 В 10 


The force on the armature at radius ғ, due to the current in 

one conductor, is 
E 107 
10 7299 = вг 454 lb. 
The ordinates of the curves in Fig. 5 have been squared, 
and their average taken for a half-period ; they are as follows : 
Curve 1, average E? = 0:0016. 
a „ „  E’=0:0160 uncertain. 
„ 3, „ H?=0-0010. 1 
The average force for a half-period (periodic time = F) for 
the 24 conductors is as follows :— 
Curve 1, average force 
fi : 33 804-0lb. uncertain. 
a 8, , 19-Olb. 

We have 5:5lb. due to brake if we correct for radii of pulley 
and armature conductor, and the motor is evidently doing con- 
siderable work when running without brake, since f in this case 
=}. We may say that the average force in pounds acting on the 
armature at radius r should not be more than 10lb., and this 
is lower than any of the figures given above. These curves 
have been determined again, and the points marked / x) in 


Fig. 5 show the result in the case of No. 1. No. 2, as before, 
exhibited great instability, and the results obtained from it gre 


80°41Ь. 
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not trustworthy. It must, however, be remembered that the 
three curves in Fig. 5 only give a rough idea of the average 
results given by the 22 sets of such curves required before 
similar events practically begin to happen. There is also no 
doubt but that the torque varied considerably, its periodic 
time being about one second; at these intervals the motor 
vibrated as though it were experiencing very great stress, and 
then settled down with perfect regularity. 

The conclusions we draw from these experiments are that 
in these motors it is of vital importance to have a uniform 
field of constant intensity impressed upon the armature, 
specially on load, and of course due notice must be taken of 
the currents in the armature conductors. If this is not the 
case, terms are introduced having different periodic times to 
the main effect, giving rise to variable torque and inefficiency. 
It seems hardly worth while to discuss fully the comparison 
of the curves in Fig. 5 with those in Fig. 6, since the leakage 
is so considerable, but it is worth noting that max I, and I, 
in Fig. 6 are 0:586 and 0:497 x 109 C.G.S. units respectively. 
The maximum I, as given by the curve 1 in Fig. 5, for 
instance, is 0:488 x 106. The mean of 0:586 and 0:497 


multiplied by / 2 gives 0:728 x 109, and this would be the 


- 


maximum induction impressed on the armature by the poles 
if there were no leakage and no effect from armature’currents. 
In Fig. 1 the numerals 0 to 80 indicate the position of the 
exploring coil with regard to the poles in Figs. 5 and 6. Take 
curve 1, Fig. 5. When the coil on armature has position 17 
its E.M.F. is zero, and at this epoch the curves I, I,, Fig. 6, 
would indicate roughly a maximum induction. Take curve 8, 
Fig. 5. The armature coil has at position 17 considerable 
E.M.F. The curves I, I2, Fig. 6, would at position 86 indicate 
roughly a very small total induction. 


Sets of curves similar to those in Fig. 5, the motor running 
light, were obtained; but in each case the instability was so 
great as to render them of little value for quantitative results. 
The author hopes before long to place this same armature in 
а more uniform rotating field, and thereby get conditions in 
which the subject is much easier to handle. 

In conclusion, I wish to thank Mr. Siemens for the loan of 
the stationary part of this motor, which is the same as used 
in 1888.* My best thanks are also due to Messrs. Cobb, 
Evans, Shaweross, and Woodfield. The two former con- 
structed the armature and contact-maker, and the two latter 
have helped me in the experiments. 


p——————————————————————— 


AN APPARATUS FOR TESTING THE MAGNETIC PERMEABILITY AND HYSTERESIS OF IRON. 


The magnetic properties of iron are now of such great 
importance in the design and manufactures of dynamos and 
transformers, that instruments for quickly testing these pro- 
perties with a fair degree of accuracy are of considerable 
interest to electrical engineers. 


The machine was designed with a view of showing students 
the practical importance of permeability and hysteresis in 
dynamo construction. Ballistic or magnetometric tests on 
iron, however accurate they may be, do not appeal very 
forcibly to students whose interests are chiefly mechanical, for 


Fic. 1.—General View of the Ayrton-Mather Apparatus for testing the Magnetic Permeability and Hysteresis of Iron. 


a, Armature; B, Test piece; C, magnetising coil; D, Dynamo; P P, Pole ресе Я 18 x screws; I, Speed indicator; K, Reversing key; M, Motor; A, Ammeter 
Voltmeter. 


At the Royal Society soirée held on June 10th an apparatus 
for testing both permeability and hysteresis was exhibited by 
Prof. Ayrton and Mr. Mather, of which we give a dimensional 
sketch below. 

The apparatus consists essentially of a small separately 
excited dynamo, D (Fig. 1), with a very short air space of 
large area, so that the magnetomotive force spent in the air 

ap is а small proportion of the whole, whilst the test piece 
orms the yoke between two massive pole pieces, and is com- 
paratively long. The dynamo may be driven by a small motor, 
M, or in any other convenient way. 


the connection between such tests and the design of dynamos 
appears to them somewhat remote. It was, therefore, 
thought desirable to construct an apparatus for making tests 
under conditions similar to those in which iron is used in 
actual dynamo machines. The general convenience of the 
arrangement showed that the apparatus would be useful for 
testing commercial specimens. 

As indicated in the figure, the dynamo is arranged for testing 
round rods; but the machine is constructed so that rectangular 
pieces or bundles of plates can be readily inserted and clamped 

* See British Patent No. 18,525, 1888 


(B = Volts x 10,000.) 
Е.М F. of Armature in Volts. 
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firmly in position without disarranging any other portion of 
the apparatus. 

In order that the various quantities required may be read 
off as directly as possible, the windings of the coil C are such 
that the magnetomotive force per centimetre of the bar is 
either one or ten times the current in amperes. The ammeter, 
therefore, reads off directly the uncorrected value of the mag- 
netising force. Since the winding of the armature is known, 
it is quite easy to calculate’ the speed at which the motor 
should be run, so that the E.M.F. generated in the dynamo D 
is а simple sub-multiple of the magnetic flux through the cir- 


(B= Volts x 10,000.) 
E.M.F, of Armature in Volts. 


0 1 2 3 4 5 6 7 8 9 
Magnetising Current in Amperes. 
H (uncorrected)= Amperes x 10. 


Fic. 2. —Permeability Curve of a Specimen of Unannealed Swedish Iron. 


cuit, or of the magnetic induction in the test piece. In this 
particular machine, when run at a speed of 1,280 revolutions 
per minute, the induction in the test piece is equal to 10,000 
times the E.M.F. in volis generated in the armature. 

The eross-section of the armature being many times the 
area of the test piece the induction in it is always small; and 
this, together with the very short air gaps, keeps the magnetic 
leakage low. The average leakage coefficient in the actual 
apparatus is 1:12, so that a compensation can readily be 
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Magnetising Current in Amperes. 
Maximum B=10,000 Volts. Н (uncorrected)- Amperes x 10. 
Кто. 3.—Hysteresis Loop for Unannealed Swedish Iron. 
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effected by increasing the speed of the armature in this pro- 
portion, and this has been done in arriving at the speed given 
above. 

It will be evident from the foregoing particulars that the 
approximate absolute determination of a magnetisation curve, 
or of a hysteresis loop, is reduced to taking a series of simul- 
taneous steady readings of the ammeter and voltmeter and 
plotting the results, and with the dead-beat moving coil instru- 
ments shown, a complete hysteresis curve can be taken in 
about five minutes. For more accurate determinations it is 


convenient to compare the results obtained with any given 
specimen with those of a standard bar, the properties of which 
have previously been determined by the ballistic method. 

Below we give curves obtained by the apparatus, Fig. 2 
being а magnetisation curve of an unannealed specimen of 
Swedish iron, and Fig. 8 a hysteresis loop for the same 
specimen. 

The apparatus is particularly well adapted for the rapid 
determination of coercive force, the quantity on which hyste- 
resis loss mainly depends. To find the coercive force no speed 
indicator nor voltmeter is required, for the machine may be 
run at any speed, and any simple detector is sufficient to show 
when the P.D. between the brushes is zero, the only observa- 
tion necessary being the current which reduces the residual 
magnetism, and therefore the E.M.F. of the armature, to 
nought. In this test the fluxes through the air gaps and 
armature are zero; consequently, no corrections are required 
for magnetic leakage or magnetomotive force spent in the 
air gap. 

It is interesting to note that the apparatus here described 
forms an instance of the partly-recognised fact of similar 
ideas presenting themselves to different persons in distant 
localities at about the same period. The dynamo shown 
above was designed at the beginning of January, 1894, and 
ordered for the Central Technical College from Messrs. 
Crompton and Co. in the same month. A similar machine 
is mentioned in Elektrotechnische Zeitschrift, No. 15, 1894, by 
Dr. Koepsel (see The Electrician, July 6, 1894, p. 275). 

Not the least interesting feature of this interesting piece 
of apparatus is its exceeding compactness. When Prof. 
Ayrton referred to this device in the discussion on Prof. 
Ewing’s hysteresis meter, at the Institution of Electrical 
Engineers, in April, 1895, many of the audience, when he 
spoke of an apparatus which included a dynamo and a motor, 
no doubt found it somewhat difficult to get rid of central- 
station notions and to visualise in their minds a motor- 
generator-set occupying a floor space of 22in. by 12in. and 
only 44in. in height. We can hardly imagine a better way 
of bringing home to the student mind the important part 
played by permeability in the practical design of dynamos 
than by making him put a sample of iron through its paces 
in the apparatus just described. 


THE STANDARD MERCURY OHM OF THE PHYSI- 
KALISCH-TECHNISCHE REICHSANSTALT.* 


BY WILHELM JAEGER. 


The investigations here summarised, undertaken with a view 
towards the preparation of legal mercury standards of electrical 
resistance for Germany, and fully published elsewhere, were made 
up to November, 1892, in company with the former member of 
the Reichsanstalt, Dr. Kreichgauer, and were then continued by 
the author alone. 

In the proposals of the Committee of the Reichsanstalt t the 
legal ohm is defined as ‘‘ the electric resistance of a mercury column 
at the temperature of melting ice whose length with uniform thick- 
ness is 106:3cm., and whose mass is 14°452grm., corresponding to 
a sectional area of the column of 1 sq. mm.” 

The preparation of the standard resistance thus defined is the 
duty of the Physikalisch-Technische Reichsanstalt, which has to 
keep a number of glass tubes, whose values in ohms are controlled 
in à uniform manner from time to time by the calibration and 
measurement of length of the tubes and the weighing of the charge 
of mercury. 

For the official testing of commercial resistances standards of 
suitable metallic alloys are used whose resistance in ohms has been 
obtained from the mercury standards, and is verified at least once 
а year. 

Since every new filling of a standard tube is subject to an 
individual error exceeding the experimental errors of comparison, 
the true resistance of each tube must be taken to be the mean of 
several fillings, so that in this sense the standard of resistance 
must always be reproduced. Further, on account of the fragility 
of the glass, several tubes have to be made at a time, and the mean 
of their values taken. This makes the unit less accurate than the 


* Zeitschrift für Instrumentenkunde, Vol. XVI., pp. 134-146, May 1896. 
t Zeitschrift für Instrumentenkunde, Vol. XIII., 1895, supplement. 
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methods of measurement, for the electric measurements may be 
easily made to a millionth of their value, whereas the accuracy of 
reproduction of the unit hardly attains 1-100,000th. But this 
accuracy is ample for all measurements; in those of E. M. F. and 
of current strength the preceding decimal is already uncertain. 

The constancy of the unit was tested by comparing numerous 
copies, in mercury or in wire, with each other and with the 
standards. The totality of these resistances (including the mercury 
standard) represents a unit independent of accidental changes. The 
mercury copies are described in detail below ; for wire copies the 
manganine resistances introduced by the technical department of 
the Reichsanstalt into scientific and technical use are especially 
suitable. It has been shown that these are subject to slight varia- 
tions only (in two years they only amounted to a few hundred- 
thousandths). Besides, their very small temperature co-efficient 
(only 10 to 20 millionths per degree at ordinary temperatures) 
permits very accurate measurements. 

Since the temperature of 0°C. forms the basis of definition of the 
electric resistance, it appeared desirable to undertake the electric 
comparison and the measurements of length and weight at 0 deg. 
This avoids many sources of error, and the temperature can easily 
be obtained and kept constant. 

To begin with, only the tubes Nos. XI. and XIV. of Jena glass, 161. 
were intended for use as standards. Their examination is described 
in the following. But for purposes of control three other standards, 
Nos. 106, 114 and 131, were subsequently selected from a larger 
supply of the same glass. Upon these tubes, measured and com- 

ed in co-operation with Dr. Wachsmuth, a report: will be made 
ter on. | 

A.—GEOMETRICAL COMPUTATION OF THE RESISTANCE OF THE 

Mercury STANDARDS XI. AND XIV. 

This operation consists of (1) the calibration, (2) the measure- 
ment of length of the tube, and (3) the weighing of the mass of 
mercury which fills it at Odeg. 

1. Calibration. — The divisions necessary for calibration were 
traced on the tube itself in order that the calculated corrections of 
diameter might apply to fixed points of the tube. The division 
having been executed in the Reichsanstalt with our own dividing 
engine, whose screw errors had been taken into account, the errors 
of division, as shown by a careful line-to-line examination, did not 
exceed a few hundredths of a millimetre. The calibration was made 
according to the methods usual with thermometers, for which the 
method of calculation is exhaustively developed. In the first place, 
the calibre correctjons were determined, and from these the relative 
sectional areas were at once deduced. These areas must be deter- 
mined for as many places as possible, so that no further assumption 
is necessary concerning the form of the area curve when the resist- 
ance comes to be computed. The final result must remain the 
same whether the smallest intervals are calculated as cones or as 
cylinders. If this is not the case both results are possibly wrong, 
and the sectional areas must then be determined at still more points. 
The tubes Nos. XI. and XIV. were divided along a length of 
1,000mm., and the calibration was also extended over this interval, 
so that the course of the area curve was known beyond the ends 
cut off. The smallest thread of mercury employed 1n the calibra- 
tion had a length of. about 20mm. But since with such short 
threads the errors of observation are cumulative, the corrections of 
the principal points from 100mm. to 100mm. were determined 
with several threads. Even with threads of 20mm. the influence 
of the capillary dome is very perceptible, its volume being about 
1 por cent. of that of the thread. Besides, it was found that a 
calibration of every 20mm. gave sufficiently accurate results. All 
threads were also weighed as a countercheck. 

During calibration, the tubes were mounted on the dividing 
engine, the threads were displaced by air compressed in rubber 
tubes, and the lengths were read with one or more microscopes, 
readings being taken for the scale divisions nearest the ends, and 
for the base and vertex of the dome. The safest reading is that 
for the base, since in well-cleaned tubes it is sharply marked on 
the walls. Every calibre correction was calculated in two approxi- 
mations. The calculations showed that a calibration with threads 
of 20mm. only would have admitted errors of a few hundred- 
thousandths of the resistance. But if the principal points of the 
tube from 100mm. to 100mm. are determined by a thread of 100mm. 
and another of 500mm., and the curve found with 20mm. із trans- 
formed to these points, the factor of calibration becomes sufficiently 
accurate. 

The following desiderata determined the point at which the tubes 
were cut :—(1) The resistance was to be as nearly as possible 1 ohm; 
(2) at the points of section the tube was to be as cylindrical as 
possible ; (3) the points of section were to coincide as much as 
possible with the principal points of calibration. 

The cutting of the tubes and the polishing of the end surfaces 
was done by Mr. Magen in Berlin ; the end surfaces were polished 
to reflection and as truly plane as possible. This was accomplished 
by making a bunch of many tubes, and rubbing them to and fro on 

glass plate. To prevent bits breaking off the capillary interior, 


small glass rods were cemented in. The distances of the end sur- 
faces from the nearest division were found micrometrically, and 
these distances have to be taken into account in computing the 
calibration factor. | | 

Let L be the total length at 0°C. of the tube measured between 
the end surfaces; let it consist of n intervals of length l, and of the 
distances al and В І at each end of the tube, where a and [3 are true 
fractions. Then L—l(a--n-- 8) and the weight С of the mercury 
charge of the tube at Odeg. is 

G = dl (a qa Ti In t B gg), 
where d is the specific gravity of mercury at Odeg. and q the sectional 
area of the small division intervals. 

The relative areas s resulting from the calibre curve are referred 
to the mean sectional area of the whole length of tube investigated 
as unity, while q is referred to the mean area of the length L. 
They must, therefore, be multiplied by some constant Q in order 
to obtain the values q. Hence, 


1. dif d 
Em as + s+ Bs А 
q оү 5 | 
The resistance W of the tube at Odeg., apart from the spreading 
resistance, is, in Siemens units, 


E %1 3 l a Me 

W=] —+2-+— |=- 1 — 42 , 
чч 19 98) Qla 15 98 

expressing 1/Q and l by the above values L and g, as determined 


by measurement and weighing at Odeg., we have finally— 


dL? 1 (а &1 в 2 ) 
W= n 9 — + x 

G ` (anc BY| за regn 3 [n ар 
and the ‘‘ calibre factor is— 


1 ( a n 1 B % | 
= НЕМ К до as s+ 35 K. 
(а+п+8)? | Say gt | | cL TR В | 

The quantities s and 1/s are determined by calibration, and the 
quantities « and 3 by micrometric measurements. 

By this formula we obtained for the lengths between the end 
surfaces of 
XI.: C=1°001878. 

„ „„ XIV.: 0—1:000341. 

2. Measurement of the Length at Odeg.— This measurement was 
carried out in the second department of the Reichsanstalt by 
Messrs. Leman and Göpel. By observations at different tempe- 
ratures the coefficient of linear expansion of the Jena glass 16!1- was 
also determined, by which the measurements in the neighbourhood 
of Odeg. could be reduced to Odeg. precisely. 

The measurements gave :— 

Length of tube No. ХІ. at Odeg. —808:3667mm. + 0*6 p, 
3 с XIV. at Odeg. = 757 7719mm. + 0°7 p, 


and for the coefficient of expansion (between Odeg. and 30deg.) a 
mean value of 7:98 и per degree for lm. This value agrees satis- 
factorily with the values obtained by other observers. 

The length of the tubes is obtained so close to Odeg. that it can 
be accurately reduced to that temperature by a correction of a few 
microms ; hence the coefficient of expansion need only be known 
approximately. The probable error of the result amounts to about 
0:7 p, while an accuracy to within 7 or 8 p only is necessary in order 
to know the length to a hundred-thousandth. 

3. Weighing of the Contents of the Tube at 0deg. —The arrange- 
ments of the Reichsanstalt enabled us to undertake the weighing also 
at Odeg., so that reductions necessitated by the expansion of the 
glass and the mercury were avoided. For this purpose a room in 
the machine house was used, which could be cooled down to Odeg. 
by means of a Linde ammonia machine. 

For filling the tubes in vacuo, and for closing off the mass of 
mercury contained in them, the following method was used: The 
lower end of the vertical tube a (Fig. 1) may be closed by a plane 
glass plate, b, attached by a spherical joint to the screw c. The 
screw has an hexagonal head, which fits into a female screw, d, 
attached to the bottom of the glass tube A. This enables one to 
close or open the end a of the tube by turning the glass tube even 
under mercury. The air-tight closing is effected by well-dried 
mercury filled in up to about H, which also serves for filling the 
resistance tube. To the upper end of the resistance tube a glass 
tube leading to the mercury pump is attached air-tight. Greased 
cocks and rubber are avoided in all these connections. 

After exhaustion the tube was left connected with the pump for 
a while, and then the screw c was opened by turning the tube, so 
that the mercury entered the tube to the height of the barometer. 
It was then fused off, and the mercury brought above the upper 
end by inclining the tube, after which it was closed again by means 
of the screw. All adhering mercury was then carefully wiped off, 
and the tube was placed vertically into a glass tube g (Fig. 2) filled 
with distilled water, which was closed by a lid at the top and placed 
into the inner compartment of & double-walled copper cylinder k 


Tube No. 
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(Fig. 3), and sompletely surrounded by ice made from distilled 
water. 

After the whole arrangement had stood about a day at Odeg. in 
the room, the superfluous mercury was pressed off by a cardanically 
mounted glass plate s (Fig. 2). The appearance of Newton's rings 
showed in each case that.the distance between the two surfaces 
was only of the order of the wave-lengths ; the cardanic ring 
gave a view of the capillary aperture. With the usual pre- 
cautions the mercury was then collected in a weighing glass, 
and was brought to the temperature of the room in a drying 
apparatus filled with calcium chloride. Only when the glass had 
stood for some time in the balance, and it was certain that 
the temperatures had been equalised, were the weighings made, 
since otherwise the air currents would have interfered. The set of 


weights used was carefully tested and reduced to the standard 
kilogramme. 
. Before every new filling with mercury the weighing glasses were 


cleaned with dilute nitric acid and distilled water, and weighed after 
careful drying. It was thus certain that no mercury drops from 
previous fillings were left in the glasses, which was confirmed by 
the close correspondence of the weights of the glasses. It is 
remarkable that the weight of the glasses gradually diminished, only 
very slightly indeed, but distinctly ; this is no doubt due to a 
kind of solution of the glass during washing. For three glasses 
this diminution of the weight, after 8 washings, was. about 0-2mg. 
(1-200 per cent. of their weight) 


As a final result of the weighing at Odeg. the following numbers 
were obtained, with an accuracy of about half a hundred-thousandth: 


— == — 


Corresponding mean 


Tube number. Mass of mercury. | actions area: 
АРИНЕ 8:38690g. É 0°763124mm.2 
XIV. S sets 7.385188. 0°716844mm.? 


The specific gravity of mercury was taken as 13:50956 at Odeg. 
This gives, for the standard mass of mercury, 14°4521. 

The sectional areas deduced from the calibration, and from the 
weights of the threads, correspond with the above numbers as 
much as might have been expected. 

4. Calculation of the Electric Resistance of the Tubes XI. and 
XIV. at 0deg.—Disregarding the spreading resistance at the ends, 
we have at Odeg. for the resistance W between the end surfaces in 
Siemens units— 


W=10-°x A, 
where C denotes the calibre factor, L the length of the tube in 


millimetres at Odeg., G the mass of mercury in grammes, filling 
the tube at Odeg., and d, the density of Hg at Odeg. = 13:5956. 


Further, the resistance W, in legal ohms is Wr and the 


14.4821 

G ^ (1,063): 
IL? 

= 0000128982 С a 


The following is а table of the values of C, L, С, W, and W, at 
Odeg. for the tubes XI. and XIV. :— 


resistance W, in international ohms №, = С 


= No. XI. No. XIV. 
ir 1001878 1000341 
F 8085067 mm 757 113mm. 
О 8:38690g 7: 38518g. 
V 1001204 0-997599 
о cane 0998376 0:994781 


The factor for the spreading resistance а was taken as 0°80. 
The end radii 7, and r, are deduced from the sectional area curve 


Ето. 2. 


Fic. 3. 


and the mean sectional area Q. From these we obtain the spread- 
ing resistance A at the ends of the tubes, which is to be added to 
the resistance of the tubes themselves, by the formula, 


100 
т\т r 


in Siemens units, r being expressed in millimetres. The values 
for the two tubes are shown in the following table :— 


— XI. | XIV. 
АНТ | 0°51103mm. 0:48101mm. 
Eo uei sus | 0°47175mm. 0°48799mm. · 
n кайрак | 0:000979 leg. ohins. 0'000951 leg. ohms. 
КЛ ОЛЕ Л 0000976 int. ohms. 


0:000989 int. ohms. 

The electric measurements described below are based upon the 
legal ohm, assuming the spreading factor to be 0°80, and the 
density of mercury at Odeg. to be 13:5956. Hence we obtain for 
the resistance in legal ohms at Odeg. in the spreading resistance 
from the above figures, 


1:002183 legal ohms. 
F 0998590 „ » 
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B.—ELECTRICAL RESISTANCE MEASUREMENTS, 


For the electrical measurement of mercury resistances the 
temperature of Odeg. offers special advantages, since the resistivity 
of mercury changes considerably with the temperature. If the 
measurements are carried out at the temperature of the room, the 
reduction of the resistance to Odeg. amounts to nearly 2 per cent. 
of its value. If therefore the resistance is to be guaranteed to 
within 1-100,000th, this correction must be known to at least 
1-20th per cent. It is true that the closely corresponding 
measurements of the temperature coefficient of mercury in the 
Reichsanstalt and in the Bureau International have reduced the 
uncertainty of this coefficient, which previously might well have 
caused errors amounting to several 10,000ths, to a few 100,000ths, 
but it is always advisable to avoid a correction of that magnitude. 
Furthermore, it is necessary to know the temperature to within 
1/100deg. ; with the low thermal conductivity of glass this can 
only be attained by the use of very constant baths, since otherwise 
the temperature of the mercury in the tube may be very different 
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from that of the thermometer. These difficulties are almost 
entirely eliminated by working at Odeg. by means of an ice bath. 

In Fig. 4 is shown the bath employed for the comparison of the 
standard tubes at Odeg. The tube, mounted on a brass rail, m, is 
contained in a copper box, К, filled with petroleum, closed by a lid 
with projecting edges. This box stands in the middle of a 
wooden box, , lined with copper and filled up with small pieces of 
ice. The melting water flows off at « at such a level that it does 
вс, we the copper box. Outside the ice is protected by a layer 
of felt, f. : 

For admitting the conductors z, the thermometers t, and the 
stirring apparatus r, brass tubes are soldered into the lid of the box, 
which go as far as the felt and are lined with glass tubes for insula- 
tion. The conducting wires are wound with silk and varnished 
with shellac solution. The upper opening of the brass tubes is 
closed by cotton wool steeped in petroleum, and before each 
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measurement the insulation of the wires, with respect to the copper 
box, is tested. 

The thermometers were inclusion thermometers by Fuess, made 
of Jena glass 16'", and read to tenths of degrees. They were read 
micrometrically, and their zero points were repeatedly determined. 
The temperature of the petroleum bath was usually only a few 
thousandths of a degree above zero, which corresponds to a cor- 
rection for resistance of a few millionths. Ву refilling with ice the 
temperature of the bath could be kept constant at will to within 
1/1,000deg. 

The end vessels always had the spherical shape shown in Fig. 5, 
with a diameter of about 3cm. The neck a served to introduce and 
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fix the end of the tube. Through the neck Ь the tube may be 
joined to the air-pump or filled with mercury. 

The current is conducted by a platinum wire, s, about 1mm. thick, 
fused into the glass just opposite the capillary aperture of the tube, 
while the thin platinum wires g lead to the galvanometer and the 
secondary circuit. Then the resistance of the tube takes effect 
from the point in the interior of the mercury, where the lines of 
flow cut the galvanometer wires. By the cap d the end vessel is - 
completely closed, so that the whole tube may be immersed in 
petroleum. 

For the filling with mercury the tubes were carefully cleaned, 
without using alkalies, since these always dissolve away some of the 
tube walls. To get rid of all fat, benzine was slowly sucked through 
the tube in drops, and then absolute alcohol and distilled water. 
The last cleaning liquid was always permanganic acid, applied after 
using strong acids (aqua regia, &c.). After this, distilled water was 
conducted through the tubes for some time, and then dry air for 
several hours. In this manner the aqueous film was made to cover 
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theinner walls quite evenly, and its gradual disappearance during 
drying could be observed by the occurrence of Newton's colours. 
Before each charge the tubes were cleaned in this manner. The 
filling always took place in vacuo. The mercury was cleaned by 
distillation and subsequent electrolysis," and was always filtered 
before use. The resistances of the various charges agreed to within 
a few hundred-thousandths of an ohm ; and no change in the resist- 
ance could be detected when the tubes remain for some time filled 
with mercury. 
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The current employed was about 0°01 ampere. The currents 
have to be feeble in order not to raise the temperature of the mer- 
cury in the tube. On employing stronger currents the temperature 
rises and gradually reaches a limit depending upon the external and 
internal diametera of the tube, the thermal conductivity of the 
glass, and the current strength. The heating is proportional to the 
square of the current strength. In one experiment with the stan- 
dard tubes a current of 0:15 ampere gave a rise of 0:03, as measured 
by the change of resistance. This shows that a current of 0°01 
ampere may be safely employed, even with a prolonged flow. 


* Sec W. Jaeger, Zschr. f. Instr., Vol. XII., p. 354, 1892. and Wied. 


‘Ann , Vol. XLVIII, p. 209, 1895, on the purification of mercury. 


THE ELECTRICIAN, AUGUST 28, 1896. 


573 


Thin conductors being employed in the measurements, the only 
method available for the comparison of resistances was Kohlrausch’s 
secondary cross-circuit method,* since in this alone the stout con- 

_ ductors are dispensed with, and thermo forces and connection 
resistances are simultaneously eliminated. 

In this method (Fig. 6) the current coming from the source E 
traverses the two resistances W,, W, successively. The two coils 
of the differential galvanometer G are connected with the ends of 


the resistances, as shown in the figure. The galvanometer remains 
stationary if the resistance of these two coils and the resistances 
Wi and W, are equal, supposing that the magnetic effect upon the 
needle of the coils when traversed by equal currents is the same. 
In one position of the commutator К, these resistances, WI and Wz, 
are traversed in the direction 1, 2, 3, 4, inthe other in the direction 
2, 1, 4, 3. The reversal of the commutator К, reverses the cur- 
rent, and the galvanometer deflections are in the opposite direction. 
Tn this manner the influence of thermo forces in the resistances to 
ae HA 

р : y 

/ 
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be compared, and that of a possible asymmetry of the galvanometer, 
is eliminated. The branch circuit N serves for the equalisation of 
the resistances ҮҮ, and W,. 1 and 2 are ballast resistances in the 
galvanometer branches, and the branch circuit S restores the 
equality of resistances in these two branches. The method was 
found to be quite unexceptionable even with a galvanometer of 
small resistance, provided the directive force of both branches upon 
the needle was the same, and the resistances of the two- branches 
were equalised. 


* F, Kohlrausch, Wied. Ann.. Val. XX., p. 76, 1883. 


The Thomson differential galvanometer (Elliot) employed had a 
sensitiveness of a little over 10— ampere per millimetre of scale 
division. The ballast resistance was 16 ohms for each branch. A 
deflection of Imm. meant a change of resistance of W, or W, of 
1/1000 per cent. Since 1/10th scale division could be safely read, 
it was possible to determine the resistance to a millionth, even 
with currents of only 0:01 ampere. 

As a check on these measurements, another method was occa- 
sionally employed, in which the galvanometer branches had no 
current. This gave the same result within a millionth. 

For electric comparison of the mercury standards four of the 
manganine resistances previously referred to were used, which were 
compared with each other, and reduced to the mercury standards. 
The temperature coefficients of these resistances were determined 
between 5Sdeg. and 25deg., and with their aid all the measurements 
were reduced to 18deg. 

The accuracy of these determinations was found to be within a 
few millionths. The standard tubes were compared with the man- 
ganine resistances in March, 1892, in December, 1894, and February, 
1895, in several series. The calculated differences of resistance 
of the standard tubes agreed with the observed differences within a 
few hundred-thousandths. Both series, separated by about three 
years, gave values for the manganine resistances agreeing to within 
about 2/100,000 ; this makes the constancy of these resistances and 
of the standard tubes extremely probable. 

Another proof of this is afforded by measurements with 14 mercury 
copies. The construction of these copies may be seen by Fig. 7. 
Like the standard tubes, they consist of Jena glass 1611, and are 
curved partly in U-shape, partly in W-shape. After completion of 
the glass-blowing the copies were heated in the muffle furnace of 
the Royal Porcelain Works at Charlottenburg to about 350°C., and 
then slowly cooled in the closed furnace for two nights and a day. 
The filling of the copies with mercury in a vacuum was done in the 
same manner as that of the standard tubes. Then the tubes, filled 
completely with mercury except a small space, were fused at the 
upper end. The manner of introducing the current is shown in 
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Fig. 8. Three platinum wires are fused into each of the end 
vessels, and joined to the binding screws H, G, N of the brass 
top (Fig. 7A), The main current is conducted by the wire H, 
while N serves for conducting the branch circuit. The lowest 
platinum wire G serves as a oonnection for the galvanometer ; 
its position is fixed by fusing it at opposite points а and b. The 
resistance of a copy, therefore, counts from a fixed point, s, 
with the end vessel, where the galvanometer wire crosses the 
lines of flow. This is very essential to the constancy of the 
resistances. Special care had to be taken to ensure the good insu- 
lation of the wires leading from the platinum wires to the binding 
screws. The copper wires were spun with silk, dipped in a shellac 
varnish, and covered with varnished tissue paper. The mounting 
of the copies in the brass boxes by means of corks is at once 
explained by Fig. 7. To bring the resistances to the temperature 
Odeg. they were placed in a brass box, K, open at the topand filled 
with petroleum. The box was closed with an eb»nite lid and 
dipped into a mixture of small ice and water up to the rim. The 
binding screws were also covered with petroleum, s» that they also 
were at about Odeg. A comparison of all the mercury copies 
amongst themselves, and with the manyanine resistances, was 
undertaken in the autumn of 1892 and the spring of 1894, only 
& few of these copies having been used meanwhile for measure- 
ments. The copies were placed in ice in groups of 5, and com- 
pared in several combinations. | 

As shown by these measurements, the mercury copies were also 
constant to within one or two hundred-thousandths, except two 
copies, in which the charges attained а ten-thousandth. In any case 
these measurements completely establish the constancy of the 
standard tubes and the manganine resistances to within one or two 
hundred-thousandths. It may therefore be taken for granted that 
the unit of electrical resistance, as represented by the standard 
tubes, by the mercury copies and by the wire resistances, has 
remained constant for two years to within one or two hundred- 
thousandths. `’ = | | 
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NEW MEN AND OLD PLANT. 


There may be, and there probably often are, very excellent 
reasons why a given town should not at a given moment “ go 
in for electric lighting.” If a town be stationary or retro- 
gressing, an increase in the local debt is most certainly to be 
deprecated, and that even if the outlay may be expected to 
prove remunerative. Again, prosaic municipal enterprises, 
such as a sound drainage scheme or an abundant supply of 
pure water, may not unreasonably be allowed to precede muni- 
cipal electric lighting, in. much the same way as executions 
on Tower Hill preceded comfortable incarceration in Holloway 
Gaol, or in “the topmost dungeon ” of the Clock Tower, as 
someone recently expressed it. Again, when it isa question 
of a ratesupported business, the fact that a majority of 
one-half plus one of the ratepayers is averse to the under- 
taking should be allowed to carry some weight. It does not 
follow, of course, that the ratepayers are right; but only a 
considerable degree of urgency can warrant us in doing good 
to others against their will and at the expense of their 
pockets. At the same time it requires a somewhat strong 
dose of philosophy to listen without a certain feeling 
of irritation to a phrase which too frequently does duty 
for argument when a town council is in the throes of an 
electric lighting debate. Electric lighting," someone is sure 
to remark, “is in its Infancy, and we don’t want no infants 
here." The idea once started rapidly gathers momentum— 
and a semblance of reason. More than once the mention of 
the approaching birth of a wonderful primary battery, gene- 
rally the invention of а local man, which will render Willans 
engines and Crompton dynamos suitable material for the 
scrap heap, has sufficed to shelve the matter of municipal 
electric lighting. More often, however, the opponents of 
the new illuminant” throw their argument into pseudo- 
Byllogistic form: constant change is costly, electricity 
is constantly changing, therefore electricity is costly. To 
this it may be replied, firstly, that the same argument has 
applied, does apply, and will apply-in greater or less degree 
to everything under the sun; and, secondly, that although con- 
stant improvements may be introduced in an industry, it 
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does not follow that they need all be straightway adopted. А 


new thing may very well be an improvement in the abstract, 
but not in & particular instance; and a thoroughly practical 
engineer does not consider this or that as an “1ш- 
provement," so far as he is concerned, unless a saving 
in first cost or in operating expenses, or in both, will be 
achieved by its adoption. The same process of reasoning 
applied to naval matters would leave England without a fleet. 
The “rate of change in electric lighting appliances and in 
electric lighting systems has been exceedingly high, and is 
still above the normal; but alterations in naval armaments, 
alterations which are often of a fundamental character, succeed 
each other even more rapidly. Yet we do not stop building 
ships awhile. No; we build the best we can design at the 
time, and as they become antiquated we relegate them further 
and further to the rear, making some use of them all the 
time. | 

Constant change, however, is always something of an 
irritative, even to those who are agreed as to its necessity ; 
but it may be unnecessary, and then it is at once irritating 
and costly. In the first flush of & new industry constant 
change is indeed a condition of its being; but long after the 
early conditions have passed away the tradition continues, and 
the consequence is that we see to-day many electrical engineers 
who are never so happy as when propounding new proposals 
or scrap-heaping old plant. This foible, without a doubt, 
gives a handle to the opponents of electric lighting, and is, we 
venture to say, distinctly un-English. If there has been one 
quality more than another characteristic of the Englishman, 
whether engineer or not, it has been a capacity for making the 
best of a bad job, getting to work with things as they are 
instead of waiting for them to become what they ought to be, 
working wonders with discouraging material, and extracting 
the maximum of good from things evil. In the municipal 
electrical engineering world, on the other hand, where, thanks 
to inadequate salaries, there is an uninterrupted procession of 
engineers from borough to borough, there have been many 
symptoms of a contrary tendency. Instances are frequently 
occurring of new engineers immediately after their appoint- 
ment setting to work to draw up an indictment against their 
predecessor’s entire handiwork. They disapprove of this, 
object to that, and fail to see the advantage of the other. We 
assume, of course, that all this condemnatory energy is 
evinced with a single eye to the improvement of the station ; 
but for all that we very much question whether this 
procecding is always absolutely necessary and invariably 
discreet. It is an indisputable fact that wherever two 
or three electrical engineers are gathered together there 
will be found two or three diametrically opposite views as to 
methods of generation, distribution, and management. There 
will be slow-speed men and high-speed men, three-wire men 
and alternate-current men, multitubular boiler men and 
Lancashire boiler men, bare-wire men and rubber-insulation 
men, not to speak of 100-volt lamp men and 200-volt lamp 
men. Much may be said for most of these views; something 
may be said for all; and any system that has worked and is 
working deserves a better fate than incontinent relegation to 
limbo. It were good that these men in their innovations 
would follow the example of Time itself, which indeed 
innovateth greatly but quietly, and by degrees scarce to be 
perceived.” a 

An instance of this ‘‘ root and branch ” spirit has just been 
brought to our notice. A new engineer recommends the 
entire replacement of many miles of cable by cable of another 
make; the adoption for extensions of a different type of arc 
lamp to that previously in use ; and the substitution of small 
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transformers by large transformers banked at various points. 
Doubtless the recommendations are wise in their way. 
Nevertheless, we believe that the faulty cable is limited to one 
circuit, which has been subjected to very trying and excep- 
tional conditions from the time it was first laid down; that 
the new type of arc lamp proposed has been tried and found 
useless for the particular neighbourhood, whilst the are lamps 
which it is proposed to discard have been successfully in 
operation for over three years without giving cause for a 
single complaint; and the intention of the old engineer was to 
have removed the small transformers, which were originally 
installed to meet special requirements, and to have replaced 
them by 20-kilowatt transformers at various points when the 
special requirements had ceased to exist. We have particu- 
larised this instance mainly because it has been turned to good 
account by our good friends the gas journals, and will, no 
doubt, be turned to even better account by those who argue 
that electrical matters, being in a perpetual state of flux, had 
better be severely let alone. i 
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Elettricità e Magnetismo. Di Nx ALDO FERRINI. 
Hoepli.) | 
This volume is a rewritten edition of the author's “ Electricity 
and Magnetism " published in 1878. Needless to say, it has 
had to be entirely remodelled in many parts to bring it up to 
date. It is part of the Fisica Tecnologica series, and proposes 
to deal with the “fundamental electro-technical notions ” of 
the day and their chief applications. As far as the book goes, 
Prof. Ferrini may be said to have successfully endeavoured to 
provide the student of electrical engineering with a volume 
which will give him а sound theoretical acquaintance with 
electromagnetic conceptions and methods of calculation, and 
a general view of their applications. The book does not 
profess to give instructions for laboratory work, or to deal 
with advanced modern theories, so we cannot complain of 
the meagreness of the references to practical measurements 
of resistance or self-induction. Electromagnetic radiation is 
left out in the cold to an extent sufficient to make a Maxwellian 
shiver, and in the first chapters everything is based, as of old, 
upon Coulomb’s law. But when we come to the magnetic 
portion of the work we emerge into bright daylight. The 
treatment of magnetic circuits (p. 287) is a model of lucidity 
(although the word ‘‘fluid’’ does come in once), and the 
various aspects of impedance are done full justice to under 
the name of resistenza apparente or impedimento. Prof. 
Ferrini shares the Italian dislike for the ‘mutilation of 
the name of nostro illustre Volta" into volt; but it is 
doubtful whether our illustrious Faraday would be pleased 
to find himself “restored” as Farade, as proposed by our 
author, evidently to save his countrymen some trouble in 
acquiring the English pronunciation. Talking about names 
of units calls to mind the curious fact that another Italian 
master, whose name was once identified with the whole 
domain of current electricity, has been so completely forgotten 
in the distribution of modern electrical honours. Nobody 
thinks of enshrining the name of Galvani in a physical con- 
ception involving L, M, T and other things (usually as much 
*guppressed" as Galvani himself) Prof. Ferrini himself 
does not introduce д and k into his dimensional formule, and 
saves the inevitable conflict by leaving out the electrostatic 
system altogether. This becomes somewhat serious, according 
to modern views, when he omits the specific inductive capacity 
of air from the definition of the unit of quantity (page 11). 
The term convection for a point discharge is unpleasantly 
suggestive of the fluid theories, and the unreserved substitu- 
tion of ‘‘ pressure’’ for voltage is inadvisable. Difference of 
potential has received a peculiarly bad treatment. Whatever 
its real dimensions may be (and these are unknown until we 
know more about » and A), it cannot possibly be work 
(MLT), E.M. “Force” (MLT-?) and pressure (ML-'T-*) 
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all at the same time. 
imply any dimensions. 
But we have no desire to find faults artificially. The book. 
is а serious, we might even say an ambitious, undertaking. 
It is beautifully printed, passably well illustrated, and evidently 
revised with care. It marks a higher level than we have yet' 
seen attained by Italian works of a similar kind. | 


Magnetism and Electricity, with Reference to Practical 
Requirements. Ву Dr. Gustav BEwISCHKE. (Berlin: Julius 
Springer.) 

It is one of the greatest obstacles to the propagation of 
scientific knowledge, among those engaged in the technical 
application of electrical science, that such knowledge has 
usually to be gained by cumbrous and indirect means, rather 
than by direct reference to their practical experience. The 


majority of text-books on Magnetism and Electricity devote 


a large amount of space to the subjects of Magnetism and 
Frictional Electricity, and to the description of historical and 
obsolete apparatus, interesting and valuable doubtless to the 
student of pure science, but uninviting and unnecessary for 
-the technical student. Dr. Hopkinson, in his able presidential 
address to the Institution of Electrical Engineers, advocated 
the reversal of the usual process of study, and maintained 
that a complete theory could be developed from the study of 
currents, in which view he was supported by other experienced 
professors. 

. In the volume now before us Dr. Benischke has provided a 
‘book essentially of value to the technical student, though, as 
a knowledge of elementary physics and the calculus is 
required, it is to be feared that it is above the heads of all 
but the more advanced of such students in this country. The 
old order is, indeed, retained; but magnetism and electro- 
statics only occupy one-tenth of the volume, the remaining 
nine-tenths being devoted to the study of continuous and 
alternating currents and of measuring instruments. The 
sole defect noticeable in the work is a slight tendency in 
places to empiricism and incomplete proof, which great 
compression almost inevitably leads to; but Dr. Benischke 
is to be congratulated on having in most cases succeeded 
in giving very clear and rigid proofs in small space. The 
collection of tables given in the book would alone render it 
valuable for reference; but the whole work may be well 
recommended to the advanced technical student, on account 
of its complete and practical exposition of electromagnetic 
theory in the smallest possible space. 


ua Банини 


THE USE OF ELECTRICITY ON BOARD SHIPS.* 
| BY HERR F. EICKENRADT. 


In endeavouring to comply with the flattering request of speak- 
ing before this assembly, 1 have chosen for this purpose a subject 
which at the present time should engage the attention of ship- 
builders in general, viz., ‘‘ Use of Electricity on Board Ships." 
First of all, f beg leave to request the distinguished company here 
assembled not to criticise my statements with the eye of the 
technical electrician, as I do not pretend to pose as a specialist in 
this subject. I rather shall endeavour to treat the question merely 
from the point of view of the shipbuilder. Excepting in isolated 
cases of minor importance, electricity has only been recently 
brought into extensive use for working auxiliary machinery on 
board ships. Not only has the technical electrician endeavoured 
in the last few years to interest the shipbuilding industry in the 
application of electricity, which took such enormous strides in its 
development, and to draw the equipment of ships into the province 
of their commercial supplies, but also the shipbuilder—whose work 
may be described as a rallying point of every new technical invention 
developed to its utmost extent and completeness, and who is thereby 
obliged to follow every further step onward with ever-watchful eye 
—could not afford to neglect the obligation to make a practical test 
of the value of the electric motor on board ships. 

The first question, from the point of view of the shipbuilder, 
was to ascertain whether electricity, as such, had special advantages 
to offer over steam power, hitherto generally employed. This 
question may be answered with a decided yes” in many cases. 


* Read at the summer meeting of Institution of Naval Architects, 
June 13th. 


Voltage is a good word, and does not: 
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The large number of auxiliary engines which are in use on board 
modern steamers, and still more so on men-of-war, not only as 
accessories to the complicated main engines, but also for all other 
possible purposes, necessitated the laying of steam pipes into 


almost every nook and corner of the ship, both for the purpose of 


bringing steam power to the spot, and for carrying away the waste 
steam after use, a fact which does not exactly contribute to the 
comfort of the crew. "This network of pipes produces, notwith- 
standing the most careful covering with non-conductors, not only 
troublesome and unnecessary heating of spaces where it is not 
required, but leads to still greater inconveniences in consequence of 
the damages to which such steam pipes are unavoidably subjected. 
The leaking of a single flange may make staying, even in large 
rooms, perfectly impossible. All these evils are avoided if the 
transmission of power to the different points for use is effected by 
a wire, which, when properly adjusted as to dimensions and well 
insulated, has absolutely no effect upon its surroundings. The 
second question is, whether the electric motor is superior to the 
steam motor. As to this, it must be admitted that a steam engine 
in every part of the ship is disagreeable ; it emits heat, and is 
exposed to many accidents, which may produce detrimental, and, in 
some cases, even disastrous effects to its vicinity. Such accidents 
do not arise to the same degree with the electric motor, besides 
which it has the advantage of being very simple to manipulate, as 
long as it is at all efficient for use, and, what is especially of impor- 
tance for the circumstances on board ship, it is much more clean 
to handle than a steam engine. 

І make this reservation with the electric motor as long as it 
is efficient for use." . This point appears of importance in regard to 
its usefulness on board. The electric motor has, however, hitherto 
remained quite unknown to the engine-room personnel. "They are 
not sufficiently familiar with its arrangement, especially with the 
often very complicated supplementary contrivances, and they do 
not know what to do when a breakdown occurs. Ор the other 
hand, it must be admitted that the technical electrician has already 
recognised this fact to a certain extent, and has provided for it, 
partly by simplifying every apparatus which will have to be 
entrusted to unskilled hands as much as possible, the reliability of 
the working of which has to be safeguarded under any circum- 
stances, and partly by excluding those parts which do not require 
special attention from any possibility of being touched by incom- 
petent hands. Supposing that a motor has been constructed, in 
this respect, with the most complete perfection, the only attention 
it would require would be that, at certain intervals it is necessary 
to inspect the bed-plates, and to ascertaia the condition of the 
insulation in the wires. With such simple attention it becomes 
possible to supervise several motors, which are worked from a 
common centre, by à very limited number of hands, which unde- 
niably is a great advantage. 

I shall now proceed to consider successively the following sub- 
jects, viz., installations for lighting, ventilation, and heating, ships’ 
winches, ammunition, supplies, appliances for moving guns, and 
steering apparatus, 


Lighting.—When electric lighting was first introduced, there 
were indeed many opponents, but to-day its abolition is beyond 
any discussion. Its reliability of working is fully safeguarded with 
the dynamos in use at the present time, and any danger of fire is 
as good as excluded, when the installation is properly and scienti- 
fically made ; therefore the advantages of electric lighting are now 
so generally acknowledged that even on small cargo steamers, where 
only a limited number of lamps are required, a small dynamo engine 
is installed for lighting purposes. Electric lighting installations 
are indeed reckoned amongst the sanitary fittings of ships, and 
while mentioning this we are involuntarily driven to the question 
whether in this respect further improvements might not be obtained 
by means of electricity. In answer to this question we are led to 
consider ventilation and heating apparatus, 


Vent:lation.—Good ventilation on board, both for living rooms 
and cargo spaces, may now be considered as a generally admitted 
necessity. But every shipbuilder is aware of the difficulties which 
the solution of this question presents in regard to natural ventila- 
tion, and artificial ventilation has therefore taken its place every- 
where on board already. An arrangement of tubes emanating 
from a central point and leading into every part of the ship would 
appear to be the most advantageous. However, the carrying out 
of such a system would be connected with enormous difficulties, 
considering the circumstances on board ship, and having regard to 
the conditions which would have to be fulfilled in order to make it 
efficient ; and especially taking into consideration the necessity of 
preserving the water-tightness of the bulkheads, which would abso- 
lutely forbid the passage of air tubes through them. The shipbuilder 
is therefore obliged to divide the entire system of ventilation into 
several parts, each independent of the other, and must make allow- 
ance for the division of the ship into watertight compartments. 
For the working of these separate ventilators, which frequently 
have to be fitted up in out-of-the-way corners, which are difficult 
of access, a steam engine has to be again supplied, to which the 
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evils previously enumerated are especially applicable, and which 
necessitates again a special attendance. For the working of such 
ventilators, therefore, the electric motor is excellently adapted, and 
its driving may be effected from any easily accessible place with the 
name facility as if it were situated in the immediate vicinity of the 
ventilator. The kind of motor here in question is of very simple 
construction, does not require any complicated auxiliary arrange- 
ments, and will keep on running without any attendance at all. If 
there are not many ventilators of large dimensions to drive, the 
installation of a separate current circuit may be avoided, and the 
ventilators may be connected with the circuit. for the lighting, for 
which purpose the latter will only experience an immaterial addition 
to its weight. Should there, however, be several ventilators with 
fans of 800mm. to 1,200mm. diameter, and demanding 2,000 to 
4,000 watts, it is preferable to establish a separate circuit for them. 
With regard to the advantages of electric motors for this purpose, 
it is anticipated that they will be generally adopted for the driving 
of ventilators, and this may occasion, again, an improvement of the 
systems of ventilation, as they may be extended to spaces which 
have hitherto been excluded. Also, the ventilators for the stoke- 
holds of boilers under forced draught, having & consumption of 
energy of from 15,000 to 20,000 watts each, and the engine-room 
ventilators, with a consumption of 6,000 to 10,000 watts each, 
are advantageously driven by electric motors. In places like the 
above, where electric motors are exposed to the particularly severe 
effects of coal-dust and heat, it is desirable to put the motor inside 
the suction tube of the ventilator, which can easily be done in 
centrifugal ventilators, with separate air-suction tubes ; by such an 
arrangement the electric motor will be well protected and kept cool. 
Electric Heating.—Very little experience is available up to date 
in respect to electric heating, and, as far as I know, experiments 
in this direction have only been commenced at a very recent period. 
Installations for this purpose would offer a great advantage by 
ee us to dispense with the very extensive pipe system 
required for the steam-heating process, with its innumerable 
flanges, taps, valves, and condensing pipes, all of which details 
occasion frequent inconvenience, in consequence of leakages and 
failures in the action of the condensing apparatus. Many perfora- 
tions through bulkheads are also dangerous inconveniences. All 
these evils would be avoided in electrical heating, the conducting 
wires for which could be suitably joined to those for the lighting 
apparatus, with the object of minimising weight and restricting 
the number of conduits generally as much as possible. The dis- 
advantage of such an installation consists, however, in the fact that 
a comparatively large main engine for the generating of current 
would have to be erected, and that this force would only be fully 
employed while the limited period for heating lasts. If you take it 
for granted that a steam-heating apparatus with heat-giving copper 
tubes and a total heating surface of 75 sq. metres would produce 
60,000 calories hourly, an electric heating apparatus of the like 
power would require a main engine of about 75,000 watts, conse- 
quently a steam engine of about 100 H.P. The erection of such an 
engine exclusively for this purpose would, however, only very 
rarely be suitable for ships. But in case an electric motor is con- 
templated, say, for boat-hoisting apparatus, &c., which would not 
be often in use, and then only for a short period, the necessary 
engine for this purpose might in the interval be used with great 
advantage for heating. Electric heating all over a ship cannot, 
therefore, at present come into consideration, but it might be 
advantageous for many Pi where electric lighting has already 
been resorted to, and where a connection with a steam-heating 
system presents other difficulties. Ishould like to mention here 
that the preceding remarks have been based upon a supposed radia- 
tion of 800 calories per hour and per square metre of copper tube 
in the steam-heating surface. Absolute reliance, however, cannot 
yet be placed on these figures, and likewise the transmission 
coefficients have not yet been exactly ascertained which have to be 
taken into account for circumstances on board ship. The intro- 
duction of electric heating on board, which requires an exact previous 
calculation of the heating surface and of the dynamo engine, still 
necessitates, therefore, the investigation of the above-mentioned 
transmission coeflicients on existing steam-heating installations. 
Ships’ Winches.—The manufacture of electric ships’ winches forms 
already a special department with the electrical engineering firms. 
They are now so thoroughly understood in all their branches that 
their general adoption for ships may be confidently anticipated in 
the near future. The excellent results which many German firms 
have also shown in this branch have further induced them to go a 
step forward from the comparatively simple winches for loads up 
to 2,000 kilos. and 3,000 kilos. to the heavy boat-lowering winches, 
with a lifting capacity of 10 tons to 16 tons. Such installations, 
which require a development of force equal to 90 н.р. to 100 H.P., 
can, however, only be advantageously employed when the electric 
inotor has been adopted for all the auxiliary machinery in a ship. 
In an installation of this kind it is not requisite that the power of 
the main engine should equal tho sum total of the capacity of all 
the auxiliary engines ; the caleulation must rather be based upon 


the total of all the engines which may be in use at the same time. 
During the period of employment of a boat winch of 50 H. P., which 
is driven by a central engine, it will always be possible to dis- 
connect a corresponding numberof other machines, such as venti- 
lators, pumps, «е. 

Ammunition Hoists or Lifis.—The adoption of electricity for 
many motors upon men-of-war appears already of paramount neces- 
sity. The working of the great number of ammunition hoists which 
have become requisite by reason of our ponderous modern arma- 
mente, with numerous guns, would necessitate a very large quantity 
of small but fast-running steam engines, the service of which would 
unavoidably lead to a considerable increase of engineer hands. 
The installation of electric motors, driven from & central station 
and requiring no particular attention and care, seems, therefore, 
advantageous for this purpose ; the more so, as in special cases 
they are adapted to be fitted in very small dimensions, whereas a 
steam engine would always occupy a much larger space. If the 
ammunition supply is not effected by Paternoster appliances, but 
by lifts, the motors are, however, no longer so simple in their 
construction as those mentioned before. In hoisting by lifts, the 
chairs have to be attached in such & way to the motor that the 
latter at the ends of travel is automatically stopped and set in 
motion. Besides, an electric brake must be provided, and by 
means of special minor appliances the quiet starting of the chair 
must also be ranteed. However, there are already numerous 
iustallations of this kind in existence, and their efficiency has been 
proved by practical experience, from the results of which the 
general adoption of electrical energy for the ammunition hoista 
may be considered as secured in the near future. 

Gun and Turret Turning. — The manufacture of electrical turning 
appliances has lately occasioned a lively rivalry ; yet, up to date, - 
it cannot be asserted without a doubt, that they will supplant the 
approved appliances of hydraulic power. Considering the para- 
mount importance of these appliances for men-of-war, the mere 
fact that the question has been technically solved in the most com- 
plete manner is not decisive ; every chance of the gear getting out 
of order must be practically excluded, and the crew for this service 
must be so completely familiar with its working that they are able, 
not only to guarantee its expert handling and the maintenance of 
its efficiency, but also, iu case of need, are able to repair and make 
good any damage. 

Steering Apparatus. —The steering apparatus offers the greatest 
difficulties for an electrical application ; but, on the other hand, this 
makes it one of the most interesting subjects. Before going more 
closely into the matter of electrical application, I will shortly ex- 
plain the steam steering gear hitherto in use, in so far as it is 
necessary for the comprehension of the electrical appliances. The 
steering gear with its appurtenances may be divided into three 
separate parts, viz., into the motor proper for working the 
rudder, into the arrangement of the motor for setting it in 
motion from the deck, and into the arrangements of the motor 
for stopping it after the rudder has been moved. In the steam 
steering apparatus with mechanical appliance for setting it in 
motion this is often done by means of a hand wheel, which is 
fixed on the bridge, and which is turned in correspondence with a 
scale for bringing the rudder into the desired position. The 
turning of this hand wheel turns at the same time a transmission 
system laid through the whole ship, and moves also, by means of 
a worm fitted to the end of the transmitting crank, а nut which is 
in connection with the steam inlet valve, and which thus opens it. 
By these means the motor proper is put in motion, and causes, by 
means of the turning of the motor crank, a self. acting return 
motion of the nut, and places the valve again into its position of 
rest. Ав soon, therefore, as the hand-wheel on deck ceases to be 
turned, the motor will immediately stop itself through its own 
movement. Every shipbuilder, however, knows the great diffi- 
culties caused by the laying of such a long transmission system 
which has to be worked by hand. Even although the mounting 
has been successfully completed, it will often happen, after the 
vessel has been running a short time, that the transmission can no 
longer be moved, & fact which is due to the contraction and expan- 
sion of the bulkheads and decks to which the blocks have been 
fixed. With the electrical installation, the question is whether the 
motor, or the moving appliance, or the stopping appliance alone, 
or the whole apparatus shall be driven electrically. As far as I am 
aware, the use of electricity for such an entire gear has hitherto 
not been attempted. In most cases electricity has only been 
employed for the starting appliance. A combination of the 
starting app'i:nce with а self-acting registration upon the control 
board on 4 ck by the electric current from the tiller has, however, 
proved to be so difficult that to judge from what has hitherto been 
achieved in this direction, we can hardly expect a solution of this 
problem, at present, which will be satisfactory and always reliable 
in its action. As it stands to-day, this question allows only the 
installation of an electrical starting apparatus, which generally is 
restricted to a common governing apparatus, and which only 
supplies the current to a comparatively simple electrical appa- 
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ratus, which in its turn again controls the steam inlet valve. The 
closing of the valve must then be effected by cutting off the current 
by means of a separate indicator with a hand showing the position 
of the rudder, which in its turn again is set 1n motion by the tiller 
direct. This apparatus msy again be either mechanical or electrical, 
and several reliable electrical apparatus for this purpose are already 
in existence. | 
A very interesting starting appliance, used on the French cruiser 
** Bouvines," is described in the Révue Maritime et Coloniale. Here 
the distributing valve of the steam-steering apparatus is not auto- 
matically moved by the apparatus itself, but by a small electrical 
motor, quite independent of the steering gear, and the latter follows 
the movement of the valve. The starting of the motor is done from 
the deck by means of a governing apparatus. Here, however, the 
current is not led direct into the motor, but first to a relay, which 
then in its turn governs the motor current. The working of the 
governor apparatus on deck is effected according to a rudder indi- 
cator, which contains several numbered lamps. These different 
lamps correspond with certain rudder angles, and are lit up by the 
movement of the tiller. Such lamp signals, which also are employed 
for engine telegraphs, have, however, the great disadvantage that 
the different signals which are indicated by the simultaneous 
burning of different lamps are difficult to distinguish in strong 
sunlight. It is also very misleading when the different lamps burn 
with different degrees of brightness, and a failure in consequence of 
a lamp burning out is also possible. | 

If the construction of an electric motor for the steering gear does 
not at the first glance seem to present any particular difficulties, 
they are, nevertheless, very material. A reversible motor requires 
а governing apparatus, which must be of very substantial construc- 
tion, if it is not to be speedily used up, or if undue heating of the 
same isto be avoided, regard being had to the size of the motor 
and to the fact that it may have to be worked, perhaps, 1,000 times 
іп a day. А continuously-running motor, which only moves in one 
direction, requires again the insertion of electric couplings for the 
turning of the tiller to the right and left. "The suitability of such 
couplings for frequent in-and-out turning has, however, still to be 
demonstrated. The employment of two constantly-moving motors, 
which work by means of a differential wheel appliance, demand the 
manufacture of very excellent wheels if this apparatus is not to 
work noisily. This latter type of apparatus is at present under 
eonstruction in Germany, and the result will be watched with great 
interest. However, all these contrivances have the disadvantage 
that they necessitate a very well-trained personnel for their effective 
working and maintenance. If, therefore, as may with confidence 
be expected, electric power is introduced on board ship to a greater 
degree, the special training of the crew in its use will be а neces- 
вату consequence. 

Concluding Hemarks..—At the close of my remarks I will only 
touch upon a general question, which is of importance for electrical 


or 9:5 per cent. 


THE POSTAL TELEGRAPH SERVICE. 


The Forty-second Annual Report of the Postmaster-General has 
been published as a Parliamentary Paper; it is a record of the 
business of the Department for the year ended March 31, 1896. 

In the section devoted to TELEGRAPHS and TELEPHONES, the 
Postmaster-General observes that a very satisfactory increase took 
place in the number of both inland and foreign telegrams, an 
increase undoubtedly due to the revival of trade throughout the 
country. During the year 78,839,610 telegrams of all descriptions 
were forwarded, showing an increase over the previous year of 
7,250,546, or 10°12 per cent. 64,563,587 of these were ordinary 
inland telegrams (i. e., excluding foreign, press, and free telegrams), 
showing an increase of 5,656,179, or 9 6 рег cent. The total revenue 
from inland telegrams was £2,046,456, as compared with £1,880, 206 
for the previous year, making the average revenue 7°61d. per tele- 
gram, as compared with 7 66d. The number of foreign telegrams 
dealt with by the Department reached 6,701,838, showing an 
increase of 764,123, or 12:86 per cent. as compared with the year 
1894-95. "This total does not represent the whole of the foreign 
telegraphic business of the United Kingdom. It only shows the 
number of foreign telegrams transmitted by the Post Office, and 
does not include those dealt with by the various cable companies 
without recourse to the Postal Telegraphs. 5,915,646 telegrams 
were transmitted at the Press rates for newspapers, clubs, &o., 
being an increase, as compared with the previous year, of 513,863, 
The average weekly number of words con- 
tained in these telegrams was about 13,650,000. Telegrams sent 
on behalf of the various Government Departments show an 
increase of 22,722, or 8:33 per cent., the total for the year 
being 295,371, as compared with 272,649 for the previous year. 
The number of telegrams sent free of charge on behalf of the 
railway companies amounted to 1,338,818. This number repre- 
sents an increase of 27°74 per cent. on the number, 1,048,064, 
sent in the previous year ; but it is considerably below the numbers 
sent in former years, before the arrangements for limitation of the 
number transmissible free of charge. In continuation of these 
arrangements, a settlement has been arrived at with the Great 
Western and the Brecon and Merthyr Railway Companies for a 
limitation of their free message privilege, and there now only 
remain four companies with whom agreements have not been 
concluded. 

The numbers of the various kinds of telegrams, as compared 
Men the number in the previous year, are given in the following 
table :— 


Number. 


Class of Receipts. 


Telegram. 


1895-96. | 1894-95. 999-361 1894.95. Inc. 


Inc. 


installations on board. With the increasing employment of elec- | —————-———|—————,—- -—;— ——_|—_, 


tricity on board ship the question arises, whether for such installa- 
tions continuous or alternating currents should be chosen? In 
all installations hitherto made, the continuous current has been 
exclusively used; it has proved completely efficient, and there 
has been no occasion to discard it, as long as there was only a 
question of illuminating the interior and of search lights. The 
latter can only be worked with continuous currents, otherwise 
their lighting power would suffer a decrease of about 40 per cent. 
As, on men-of-war, the consumption of energy for the search 
lights reaches 20,000 to 70,000 watts, it is evident that, for the 
kind of current required for lighting the interior, and for several 
small motors, continuous current only can be utilised. The injurious 
influences upon the compass may be avoided, with such a current, 
by careful disposition of the leads, and the scientific construction 
and fitting up of the dynamo engines. But when it comes toa 
general introduction of electro-motors for working the auxiliary 
machinery, and & 300,000 watt central station is erected for this 

urpose, the employment of continuous current offers considerable 

ifficulties. In particular, the motors placed on deck for the gun- 
turning apparatus and ships’ winches have to be placed in such 
dangerous proximity to the compasses, that the disturbing of the 
latter in the case of parallel current can hardly be prevented. For 
the working of this machinery, therefore, the use of the alternating 
current becomes unavoidable, as such a current, and likewise any 
motor driven by it, has no influence upon the compass. This, how- 
ever, again, necessitates the erection of two central stations, viz., 
one for the search lights, and lighting, with current ; and a second 
station, with alternating current, for driving the auxiliary machi- 
nery. Unfortunately, this arrangement presents the great disad- 
vantage that the motors for one station cannot be employed in 
support of, and in substitution for, those of the other ; and thereby 
a great complication would be created for the whole installation, 
which would demand greater capabilities from the crew. It will 
be impossible, however, to avoid this if the increased advantages, 
which the use of the electrical appliances affords on hoard of ships, 
are to be secured, | Ес | 


£ i £ 4 ä 
Ord. Inland ... 64, 563,587 58, 907, 408 5,556, 179 2, 046, 456 1,880,206 166, 250 


Press (Inland) | 5,915,646 5, 401, 785 515,863 124,881, 119,061 5,820 
Foreign 6,701,838, 5, 937.715 764,123: 331,717. 286,215 45,502 
Railway free... | 1,558,818 1,048,064 290,754 ios ie 
„ half rate 24 350 21,445 2,905 469 414 55 
Governmt. free 295,371 272,649 22,722 T ids 
Totals...... 78,839,610|71,589,064 7,250,546 2,503,623 (2,285,896 217,627 


| | 


The London local telegrams show an increase of 644,921, or 
10:14 per cent, the numbers for the year being 0,999,402 as 
compared with 6,354,481 in 1894-95. 

The large increase in the number of telegrams passing over 
the Government cables to the Continent, and in the number of 
conversations on the telephone circuits between London and 
Paris, has rendered it necessary to consider the advisability of 
improving the means of communication. With the cordial 
co-operation of the German Post Office, experiments were made 
with a view to improve the carrying capacity of the cables to 
Germany by the method of duplex working, which has been 
employed with success on some of the Anglo-French cables ; but, 
owing to the greater length of the Anglo-German cables, the 
results obtained were not sufficiently successful to justify the 
adoption of the system for practical working. Arrangements have 
now been made for the laying of three additional cables to the 
Continent—two to France and one to Germany. These cables, 
each of which will contain four conductors, will afford a much- 
needed relief to the traffic; and it is expected that this new cable 
to Germany will prove suitable for duplex working. 

The new agreement with tlie National Telephone Company, em- 
bodying the arrangement arrived at after prolonged and difficult 
negotiations extending over nearly four years, was executed on 
March 2bth last. In accordance with the terms of the Treasury 
Minute, on which the negotiations were based, the agreement 
restricts the operations of the Company to local areas, and places 
the trunk wires connecting those areas in the hands of the Post 
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Office. Special facilities for using the telephone in connection 
with the telegraph and postal services are placed at the disposal of 
the public, whether subscribers of the Company or not. After 
considerable labour the experts appointed by the Post Office and 
the National Telephone Company to value the trunk wires of the 
Company brought their work to a successful termination, the price 
agreed upon being £459,114. 3s. 7d. This amount was paid to the 
Company on April 4th last. The length of trunk line taken over 
was 2,651 miles, and the length of wire about 29,000 miles. It has 
not yet been found practicable to transfer the working of the whole 
of these wires to the Post Office, as the special arrangements for 
leading in the wires, and fitting the necessary switchboards, &., 
must necessarily occupy some time. The only wires the work- 
ing of which has at present been transferred are those in 
the South of England. It is anticipated that the working 
of the whole of the remaining wires will be in the hands 
of the Post Office by the end of the summer. The tele- 
honic service on the main system of trunk lines erected 
y the Department itself between the principal business centres 
of the United Kingdom to supplement those which it has now 
uired from the National Telephone Company, was success- 
fully inaugurated on June 12, 1895. On July 16, 1895, the system 
was thrown open to the public, and there has since been a steady 
development of the business. During the year additional telephone 
circuits between London and Bristol, London and Southampton, 
London, Lowestoft, and Yarmouth, and London and Guildford 
have been completed, while further circuits between London and 
Birmingham, Liverpool and Manchester, Manchester and Carlisle, 
and Newcastle and Carlisle are in course of construction. 

Amongst other interesting items of information scattered up and 
down the Postmaster-General’s report we note the following :—In 
1871-72 the telegraph revenue amounted to £754,634, and the 
expenditure to £600,926 ; for the year 1895-96 the respective totals 
are £2,879,794 and £2,914,581, resulting in a book-keeping deficit 
of £34,787, as against £178,439 in 1893-94. In the telegraphic 
money order business there has been an increase of 20,861 in 
number, and of £58,573 in value, the total number of orders 
transmitted by telegraph in 1895-96, amounting to 153,318, of a 
total value of £515,304. 


— a —— — 
A SIMPLE MERCURIAL PUMP.“ 
BY R. W. WOOD. 


The accompanying illustrations represent a mercurial pump of 
extreme simplicity, designed for restoring the vacuum in Röntgen 


tubes after it has been impaired in course of time. The pump is 
double acting, and rubber tubes and valves are avoided. The 
working will be immediately understood from the diagrams. 


Pied. Ann, Vol. LVIII, No. 5, p. 205, 1896. Abstract. 


Fig. 1 is à front view and Fig. 2, a side view of the apparatus. 
AA are two reservoirs half filled with mercury. By making the 
whole apparatus oscillate about its centre, so that A A are alter- 
nately filled and emptied, any traces of air are pumped out of the 
Róntgen tube into the reservoirs B B. "The mercury is originally 
introduced through the tubes F and E. F is then made to 
communicate freely with the Röntgen tube by inclining the 
apparatus until D is above the level of the mercury. A mercury 
pump is attached to F, and F is fused after exhaustion. Fig. 3 


is an improved form of the apparatus, in which a reservoir is 
attached to F to contain the mercury, to be introduced when required 
into the exhausted tube system. A trap is also attached to the 
Röntgen tubo to prevent mercury accidentally entering it through 
C (Fig. 1 ). . 
The author is working out a larger pump on the same principle. 
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LEAKAGE ON ELECTRIC TRAMWAYS. 


At the International Congress of Electricians, recently held at 
Geneva, Prof. E. Gérard, during the discussion on Dr. Wietlis- 
bach's Paper on The Telephonic Disturbances caused by High- 
Voltage Currents” (see The Electrician of March 27, 1896, p. 725), 
said he knew of an electric tramway in Belgium where the 
authorities at first insisted upon the English rules as regards 
fall of potential in the rails being observed. In order not to go 
beyond the maximum of seven volts it would have been neces- 
sary to increase the conductivity of the rails by adding a 
copper conductor costing no less than £20,000. The cost of 
the overhead conductor of the line was only £3,000. In view 
of this disproportion the observance of the English rules was 
obviously impossible. Mr. Kapp, who followed in the discussion, 
said the use of heavy return conductors was unnecessary, and a 
small return cable connected to a small dynamo, which automatically 
drew sufficient current out of the rails to correspond with the 
momentary load, was all that was required. With such an arrange- 
ment the English rules could not only be observed but the potential 
difference between the rails and earth could be made as small as 
desired. Upon this M. Thury said that in the Geneva electric 
tramways this arrangement had been adopted, and all the additional 
cables for the return were put down when the line was first con- 
structed. 
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The Origin of the 110-Volt Standard. According to the 
Electrical Review of New York the question why 110 volts 
became the standard for lighting circuits may be solved as 
follows :— Edison, in his early work on the lamp, always allowed 
10 per cent. for errors, leakage, &c., and when one of his 
assistants suggested 100 volts Edison said, “We'll add 10 per 
cent., as usual, and make it 110 volts." That settled it. 
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THE COMBINED ALTERNATING AND CONTINUOUS- 
CURRENT DYNAMOS AT WOOLWICH. 
BY F. J. MOFFETT, B.A. 

The object which the designers of these machines had in 
view was to secure, in the case of an alternating dynamo, the 
same elasticity of output which is possessed by a direct-current 
machine when running in parallel with a set of storage cells. 
This elasticity Messrs. Pritchett and Low have secured at the 
station of the Woolwich District Electric Light Company, by 
constructing a combined alternating and continuous-current 
dynamo. Two machines of this type were built by Messrs. 
Swinburne and Co., and have been running for some years. 
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fo — Pole of Cells 
Diagrams of Connections of Compound Switch, 


They consist of two sets of 4-pole field-magnets placed side by 
side on the same bed-plate, and two armatures, one alternating 
and the other continuous, both keyed on a common spindle. 
The high-pressure alternating armature consists of four flat 
osils fixed on the outside of a gun-metal drum, the core being 
formed in the usual way of laminated iron discs. It is wound 
for a current of 17 5 amperes at 2,000 volts, and the periodicity 
is 90 со per second. The low-pressure armature is designed 
to give 400 amperes, at from 100 to 130 voits. The commu. 
tator has 130 segments, and the current is collected by four 
sets of brushes. The bearings are of the self-lubricating type, 
the distribution of oil being effected by means of brass rings, 
which have their internal diameter slightly larger than the 
journal on which they rest, and which are carried round by the 


rotation of the spindle. They dip into an oil well at their 
lower extremity, and carry a supply of oil up to the point 
where they are in contact with the spindle. 

Naturally, machines of this novel type required special switch- 
ing arrangements, and Messrs. Pritchett and Low designed for 
the purpose the compound switch of which the connections are 
shown in the accompanying plan. The switch consists essen- 
tially of a vertical steel bar running in guides, and capable of 
being moved into different positions by means of a hinged 
lever attached to the bar by a connecting link. The central 
part of the bar has two flat copper plates fixed one on either 
side, the function of which is to connect the three double-spring 
contacts, A, B,C. Between B and C a set of resistance coils is 
joined up to prevent an excess of current from the cells flowing 
through the continuous armature when it has not run up to full 
speed. At the top of the vertical steel bara T-piece of hard wood 
is secured, at either end of which are brass collars connected by 
short lengths of flexible cable through shunted safety-fuses to 
the collectors of the alternating armature. Vertically above 
these collars are two brass spring contacts, which are joined up 
to the primary of one of the synchronising transformers. Still 
higher on the panel are two double spring contacts connected 
to the terminals of the street mains. The alternating current 
passes through the ammeter on the left of the panel, and its 
pressure is shown by an electrostatic voltmeter on another panel. 
Both the alternate and continuous fields are excited by current 
from the cells, the strength of field in both cases being varied by 
means of step-by-step rheostats, which are shown underneath 
the panel in the plan of connections. 

The method of starting up these machines is as follows : Steam 
is opened on to the engine, and the armature is run up to approxi- 
mately the right speed. The switch is then moved up во as to 
connect the two contact springs A and B, the direct-current 
armature being now in circuit with the cells through a resistance. 

As soon as the current indicator shows that there is no 
discharge from the cells, the starting resistance is cut out by 
moving the switch up во as to connect the spring C. If it is 
desired only to charge the cells, the switch is left in this posi- 
tion, and the field circuit of the alternating end is broken. If, 
however, it is intended to put the alternator on the mains, the 
switch is raised till the brass collars on the wooden T-piece 
make connection with the synchronising springs. The open 
circuit E.M.F. is determined by a voltmeter placed in the 
secondary circuit of опе of the synchronisiog transformers, and 
if a simple change-over is to be effected, the switch is now 
raised to the last position, in which the terminals of the 
machine are joined up to the top brass contacte, and connection 
made with one pair of terminals of the change-over switch. 

If it is required to synchronise with anoth:r machine, the 
terminals of which are in direct connection with the top spring 
contaots, the speed of the alternating armature is regulated by 
means of the rheostat in the direct field circuit, until it is seen 
from the Jamps on the secondaries of the synchronising trans- 
formers that the right periodicity has been reached ; the open 
circuit E. M. F. is regulated by the rheostat in the alternating 
field circuit, and the switch is raised to the last position at the 
moment when the synchronising lamps show that the machines 
are in phase. It will be gathered from the above description 
that all the speed regulation is done from the switchboard, 
thus obviating the necessity of interfering with the engine 
stop-valve or governor, and rendering the operation of throwing 
machines in parallel much more simple. 

We will now indicate one or two of the valuable qualities of 
this type of compound machine. Probably the first point 
which will strike a central-station engineer is that it is possible 
to always run the engine at full load. If the alternate current 
being generated at any time is insufficient to fully load the 
engine, the balance of the load is made up by the continuous 
current generated in and sent from the continuous armature 
through the cells; and, of course, even if no alternate current 
at all is being generated, the full power of the engine may be 
used in charging the cells, which, in addition to supplying 
the lighting current at the station and the exciting current 
for all the alternators, is used to run a motor-generator 
during light load. If the alternate current required is greater 
than the engine alone can generate, the continuous end of 
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the machine begins to act as a motor, since ав воор as the load 
on the alternating end becomes too large for the engine alone 
to deal with, the speed of the latter begins to drop, causing the 
E.M.F. of the continuous end to fall, and allowing current to 
pass from the cells through the continuous armature. "These 
dynamos are driven by engines of 20 B. H. p. Consequently 
about 7 amperes can be generated by steam, and the remaining 
10:5 amperes, which make up the total output of the alterna- 
ting end to 17:5 amperes, are supplied by power derived from 
the cell. "Thus it will be seen that the alternating end of 
the dynamo is capable of dealing for some time with a much 
greater load than the engine alone could negotiate, a quality 
which is of the greatest value when the load is coming on or 
going off, and which enables the engineer-in-charge to safely 
ascend for some little distance the base of the peak with & 
small steam unit, instead of being obliged to run a large engine 
while the load is still small. In case of a sudden fog or thun- 
derstorm these machines are very convenient, since darkness 
comes on very often so unexpectedly that there is no time to 
start a fresh unit. With the ordinary small steam unit, used 
in most stations to take the day-load, the limit of output is 
soon reached ; but with these double machines more than twice 
the output of the engine alone can be managed at a pinch. 

The power is transmitted from the engines to these machines 
by means of belting, and it will be readily believed that a con- 
siderable sense of security is developed in the breast of the 
engineer by the knowledge that even if a belt should give way 
there will be no interruption in the supply; under such cir- 
cumstances current will be taken from the cells by the con- 
tinuous armature, and the E.M.F. kept constant while another 
engine is being warmed up and started in order to take the 
load. If direct-driven machines were constructed on this prin- 
ciple it would be quite feasible to arrange for the total dis- 
connection of the engine from the dynamo by means of a clutch 
in case of any accident happening to the engine. 

Within the limits of their normal output the regulation of 
the E.M.F. is almost perfectly automatic. The continuous part 
of the machine, being excited from the cells, runs at a prac- 
tically constant speed whatever the load may be, unless the 
voltage of the cells should get low owing to a heavy discharge, 
when it becomes necessary to alter the field of the continuous 
end. The governor of the engine is arranged only to come into 
action in case of the load being suddenly taken off, to prevent 
the engine from racing. 

These dynamos are very frequently disconnected from their 
engines and used as motor-generators. If a large steam unit 
is started at light load, one of these machines is run up to 
speed from the continuous end, synchronised and run in 
parallel with the large machiue. The alternating half of the 
machine now acts эв a synchronous motor, while the con- 
tinuous balf sends current through the cells. In this manner 
the large machine may be always run at nearly full load. As 
the outside load increases, the charging current from the con- 
tinuous end of the combined machine decreases, and the pres- 
sure on the mains is automatically kept constant. If it 
happeus that the steam pressure drops for any reason during 
heavy load, one of these combination machines is run as a 
motor-generator in order to take & part of the load, and is 
most effective in relieving the strain on the boilers during the 
peak of the curve. Of course, in this case the continuous end 
is acting as a motor and the alternating eud generating. 

It is hardly necessary to point out that there is no part 
of the day's run at which these machines are not of value, since 
it has been shown that they are equally effective when the 
load is light and when it is heavy, when it is coming on and 
going off. 


THE WORK OF THE REICHSANSTALT. 


— 


A report on the work accomplished at the Physikalisch -Technische 
Reichsanstalt (the German Imperial Physico-Technical Institute at 
Charlottenburg) appears in the July number of the Zeitschrift fiir 
Instrumentenkunde. The report covers the period from April 1, 
1895, to February 1, 1896, and is an extract from the oflicial report 
to the Board of Management. The staff is the same as last year, 
and consists of 71 members. Some of these took part in the 
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deliberations of electricians and mechanicians in congress, or visited 
the larger industrial centres. The following table of the subjects 
investigated will give an idea of the ground covered by the workers 
in this National Physical Laboratory. 


First DEPARTMENT (PHYSICAL). 

A. Thermal work— 
. Expansion of water. 
. Density of steam. 
Influence of temperature on elasticity of glass. 
. Standard barometers. 
. Expansion of quartz, Fizeau's method. 
. Conduction. 
. Measurement of very high and very low temperatures. 
. Melting points of metals. 
B. Electrical work— 

1. Standards of resistance. 

2. Helmholtz’s electro-dynamometer. 

3. Disturbances in electric street railways. 
C. Optical work— 
. Platinum unit of light. 
. Spectrum of the platinum standard. 
. Radiation in absolute measure. 
. Perfectly black bodies. 
New contrast polarimeter. 


SEcoNp DEPARTMENT (TECHNICAL). 


. Standards of length, and testing of scales and screw threads. 
. Inequalities in rotating machine parts, measured by Draun's 
gyrometer and by the writing tuning fork. 
. Testing of tuning forks. 
. Electrical routine testings: cells, primary and secondary, 
arc carbons, galvanometers, electrometers. 
Resistances and working standards. 
. Insulators. 
. Properties of magnetic materials. 
. Testing of thermometers and pyrometers. 
. Manometers and barometers. 
10. Petroleum and viscosity meters. 
11. Transmission of heat through metals. 
12. Photometric testing of lamps. 
13. Saccharometers. 
14. Purity of steel, zinc, and cadmium. 

In this long list of work there are a few items deserving of special 
attention. 

The experiments in producing air thermometer vessels from 
highly refractory substances showed that the porcelain produced in 
the Royal Porcelain Factory could be completely fired at a 
temperature of 1,700°C., and that this material answered every 
purpose. Tests made with the water gas furnaces of Pintsch, in 
Fiirstenwalde, proved that the smaller vessels fired in these furnaces 
exhibited no change of volume after firing, and the porosity of the 
walls had also disappeared. The temperatures were compared with 
those indicated by various thermo-couples. The melting point of 
nickel was found to be 1,484°C., of palladium 1,587°C., and of 
platinum 1,780°C. 

A good deal of work has been done upon standards of resistance, 
and we have translated various reports which have appeared from 
time to time.* The excellence of the manganine resistance makes 
it possible to dispense with the mercury standards for routine 
comparisons. 

The platinum standard of light has been satisfactorily fixed. 
It will be remembered that certain practical difliculties were 
encountered in adopting the Paris definition of the unit, viz., 
the amount of light emitted by 1 sq. cm. of platinum at its melting 
point. The Reichsanstalt defines the temperature by the propor- 
tion between the total radiation from a standard surface to the 
radiation transmitted by a layer of water 2cm. thick between quartz 
plates with a total thickness of 0'2cm. The standard temperature 
is taken as that at which this proportion attains the value 10:1. 
The radiating surface is a circle of 2cm. radius, cut off by the 
diaphragm. The absorbing layer of the bolometer has a total 
surface of 8 sq. cm., and the platinum block is prepared from a 
standard electrolyte, consisting of 1 part platinum chloride and 30 
parts water, with the addition of one-fortieth per cent. of lead 
acetate. This is electrolysed at a temperature of 20°C. by a current 
of 0:25 ampere at 4 volts. The current is passed for 2min. Each 
bolometer strip is placed between two positive electrodes, so that 
it is blackened from two sides at a time. The bolometer, when 
fixed in position, is 50cm. from the diaphragm. 

The above definition of the platinum black might be obviated by 
the preparation of an absolutely black " bolometer, on the prin- 
ciple of the absolutely black radiating bodies employed by Lummer 
and Wien. These consist of hollow spheres or other bodies with a 
small opening, through which the radiation from within is allowed 
Since such a body absorbs all kinds of radiation which 
penetrate into its interior, it answera to the definition of an abso- 
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lutely black body, and its employment provides a definite basis 
which is unattainable with a Leslie cube. 

The Lippich polarimeter has been improved upon by the con- 
struction of a new contrast polarimeter based upon the equal 
contrast between the two varying patches and their common 
background, thereby gaining largely in sensitiveness and accuracy. 
The work of the Technical Department has proceeded on somewhat 
parallel lines, with an emphasis on the practical side of the physical 
questions investigated. | 

An important investigation was that of the vibrational inequalities 
of a flywheel shaft by various meters, checked by the records 
of the writing tuning fork. It was found, as might have been 
expected, that the rim of a flywheel can be made to revolve more 
uniformly by increasing its weight ; but that with the same number 
of impulses per revolution the vibrational irregularities of the shaft 
remain the same, and produce an increased strain upon the spokes. 

In the testing shops, 75 standard cells, 12 accumulators, 46 
galvanometers and 39 electrometers were examined. Weston cells, 
and other cadmium cells with a practically insensible temperature 
coefficient, were also tested ; and when the amount of cadmium 
was 16:7 parts to 100 parts mercury in the amalgam, the E. M. F. 
was found to be 1:019 volts on the average. The important 
question of the disturbance of physical institutions by earth cur- 
rents, due to electric railways, was elucidated by measurements of 
the conductivity of cement and concrete. It was found that the 
present mode of laying the rails gives rise to a good deal of leakage, 
and that the substitution of ‘‘asphalte conorete," with its high 
resistance and waterproof character, would be a great improve- 
ment. * 

. Among the other el ene tested were 9,870 thermometers, 16 
spring manometers, and 20 barometers. The thermometers were 
examined at a special testing station at Ilmenau. The number of 
medical thermometers was 8,470, and these therefore furnished the 
largest proportion of those sent in. 

An 8 piece of work was undertaken at the instanoe of 
the Society of German Engineers. It dealt with the transmission 
of heat through plates of Siemens-Martin steel and through wrought 
iron. It was found that the amount of water evaporated in a given 
time by a boiler with a bottom made of these materials was prac- 
tically independent of the state of the internal surface and the thick- 
ness of the plates. Theamount of heat transmitted, as caloulated from 
the simple conductivity of the iron, is from 25 0230 times as large as 
the amount actually transmitted. The transition resistance 
between the hot gases and the metal on one aide, and between the 
metal and the water on the other, is so great as to make the inter- 
mediate resistance almost vanish in comparison. The outside 
resistance is less when the surface is rough. 

In the photometrio department 56 Hefner lamps, 232 electric 
incandescent lamps, 110 incandescent gas lamps, 12 spirit incan- 
descent lamps, and 4 petroleum lamps were tested. As regards the 
spirit lamps, they were evidently in the experimental stage as yet. 
The greatest luminosity was 68 ‘‘ Hefners." For absorption teste 
the rotating sector was extensively used. It was soon found that a 
serious error was introduced by the adjustment being made during 
the rotation of the sector, and the reading taken after it had come 
to rest. The size of the sector could not be strictly controlled, 
and a method was therefore devised of determining its size during 
rotation. 

In the course of some work on the preparation of pure zinc it was 
found that Lorenz's method of electrolysing the fused chloride with 
carbon electrodes gave very good results. Cadmium could be 
obtained in a state of extraordinary purity by electrolysis of the 
neutral sulphate and sublimation in a vacuum. The impurities do 
not exceed one part in 100, 000. 

In the workshop of the Institute, 233 pieces of work for the 
various departments were executed during the period covered by 
this report, 


AMERICAN NOTES. 


(FROM OUR OWN OORRESPONDENT.) 


New York, August 14, 1896. 

A Submarine Torpedo Boat.—Information comes from Balti- 
more to the effect that a submarine torpedo boat is now in 
process of construction in the yard of the Columbia Iron Works, 
at Baltimore, which promises some wonderful things. It is 
caloulated that this boat will be able to maintain a speed of 
eight or nine knots per hour when submerged to a depth of 
60ft. The motive power will consist of a boiler heated by 
petroleum, supplying steam to three triple-expansion engines 
capable of developing 1,800 н.р. А battery of acoumulators 
and an electric generating set will also form part of this boat’s 
equipment. The operation of the vessel is briefly as follows: 


* See T'he Electrician, April 10, 1896, p. 788, 


When it is desired to go under water the smokestack is housed 
and the top covered over. The engines will be kept at full 
speed, and by turning the rudder the craft may be submerged to 
any desired depth. The speed is afterwards maintained by the 
dynamos running as motors and supplied by the accumulators 
which were previously charged. It is calculated that the 
battery plant will enable the boat to maintain a speed of 
twelve knots per hour for short distances. Air for the crew 
will be stored in reservoirs, and the supply may be replenished 
by а pump connected to a rubber tube terminating in a float 
on the surface of the water. This novel craft will be launched 
in September nezxt. 


Statistics of Arc Lighting .—The National Electric Light 
Association has prepared for its members a preliminary report 
on arc-lighting statistics. The report embraces about 400 
cities and towns of the United States having a population of 
5,000 or more. The figures are very interesting. It shows 
that the rates in four cities are more than $180 per year, while 
in one it is above $170. In five the rates are between $170 
and $160; in six between $160 and $150; in nine between 
$150 and $140; in ten between $140 and $130; and so on 
down the list until it comes to the lowest prices, which are 
between $40 aud $50 in nine cities; These prices are, of 
course, for arc lights. The statistics thus supplied will be 
of great value to electric lighting interests. 

Utilising Old Horse Oars.— When the trolley system was 
introduced in the various cities in Connecticut, the question 
arose as to what disposition could be made of the old horse 
care. These vehicles became an incumbrance to the various 
street railway companies until one day a brilliant mind evolved 
a novel plan of utilising these once useful conveyances. What 
the plan was may be inferred from the fact that now all along 
the Long Island coast may be seen the bodies of the old cara doing 
service as summer cottages, hunters’ camps, lodges, &c. They 
are found on the top of the breezy bluffs, on sandy shores, and in 
quiet shady nooks, affording a temporary habitation during the 
summer weather for families, fishermen, hunters, &c. One 
gentleman employs in this way four cars arranged in a hollow 
square. One of them he uses as a kitchen and the others as 
sleeping and living apartments. This use of these retired 
street cars has created such a demand for them that the stock 
has been completely exhausted. 


Convention of Edison Companies.—The Association of Edison 
illuminating companies held its annual convention at the 
Oriental Hotel, Coney Island, on August llth and 12th. This 
is one of New York's popular seaside resorts, and proved to be 
а very enjoyable spot for the meeting. The various committees 
read their reports, and papers were submitted on the selection 
of alternating current-apparatus for central-lighting stations, 
and the experience of large Edison stations in this direction. 
The recent developments in new underground systems and the 
use of cables as auxiliaries thereto were exhaustively treated, 
and the actual results obtained from the operation of large 
storage batteries in New York and Boston, and the “demand " 
system of charging for current also received attention by the 
members. Other Papers of interest to all Edison licensees 
were read. It has been the practice of this Association not to 
make publio any report of the proceedings of these meetings, 
the discussions and Papers being used exclusively in the 
printed minutes for distribution among the members. The 
delegates were very generously entertained by the local Edison 
concerns, and on August 13th the General Electric Company 
conveyed the members in a special train to its Schenectady 
works, where the day was very enjoyably spent in making a 
tour of the various buildings of the great plaut. 


Electrical Oredit.—The representatives of the electrical 
trade in Chicago held a meeting on July 30th to consider the 
advisability of organising a credit association similar to those 
now existing in Boston, New York and Philadelphia. A 
temporary organisation was effected, and a committee was 
organised for the purpose of drawing up by-laws, &o., for a 
permanent organisation. 

Meeting of Military and Old-Time Telegraphers.— The 


Society of the United States Military Telegraph Corps and the 
Old-Time Telegraphers’ Association will meet in joint session 
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in Pittsburgh on September 9th, 10th and 11th next. These 
associations are of a social character, and hold meetings once a 
year in different cities. Among the members of the Old-Timers’ 
Association are Mr. Thomas A. Edison, Gen. T. T. Eckert (Presi- 
dent of the Western Union Telegraph Company), Mr. Albert B. 
Chandler (President of the Postal Telegraph and Cable Com- 
pany), Mr. James D. Reid (United States Consul at Dunfermline), 
Mr. Andrew Carnegie, and other prominent men who were once 
telegraphers. 


CORRESPONDENCE, 


——.—— 
THE DECIMAL-METRIC SYSTEM AND NOMEN- 
CLATURE. 


TO THE EDITOR OF THE ELEOTRICIAN. 


Sim: I have been surprised to find that Mr. Heaviside's 
wise words on the choice of fitting English names for the 
metric units have not called forth any expressions of welcome 
from practical men. For the last 15 years 1 have used almost 
exclusively metric measurements in testing and constructive 
work; and I have always found the needlessly long names 
awkward to use, and I have felt them to be a defect in a 
system otherwise so handy. Teachers of word-lore tell us 
that the real soul of language is the spoken and not the 
written word; and truly what the people need are short, 
clear words which, while joining well (in speech) with our 
numerals, will yet keep quite distinct from one another. 
Now, what could be more muddling, in speaking, than milli- 
meters and milliliters, decigrams and dekagrams? Let us 
set side by side with these attempts at word-building the 
following interesting fact. No one of the words one, two, three, 
four, five, six, seven, eight has the same vowel sound as any of 
its neighbours; so also are most names of units which have 
grown up and have outlived others by reason of their clear- 
ness, such as inch, foot, yard, pole, perch, mile; pound, shilling, 
penny, ha penny, farthing ; gill, pint, quart, gallon. In fact, by 
running through these one could get an almost complete list 
of the English vowel sounds. The consequence is that, if the 
words are said faintly, or are even shouted from far off, there 
is no doubt about the meaning. If, therefore, someone skilled 
in word-lore would come to our aid, and give us a set of good 
clear terms for dekagram, kilogram, kilometer, centimeter, 
and a few other such, a drawback to the use of the metric 
system would be taken away, and we should be saved from all 
risk of such a state of things as that described by your corre- 
spondent of August 21st, where practical men, by reason of 
the greater handiness of short names like lieue and once, con- 
tinue to use stupid and confusing weights and measures.— 
Yours, &c., ALBERT CAMPBELL. 

Londonderry, August 25, 1896. 


THE TEMPERATURE ATTAINED IN THE ELECTRIC 
FURNACE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: J am obliged by your letter of 24th inst., and have since 
seen the interesting article on Electric Furnaces”? in your 
issue of August 23, 1895. I do not see, however, that any 
record has been taken of the number of degrees of heat (Cen- 
tigrade) generated in the electric furnace. It would no doubt 
be interesting to your numerous readers to be informed 
thereof, and whether it would be possible to melt strong 
refractory Ganister firebricks (of Sheffield make) into a liquid 
state, and whether it has ever and by whom and when been 
effected.— Yours, &c., Epwin №. HENwoop, 

Naval Architect and Engineer. 

22, Great St. Helens, E. C. | 


BOOK RECEIVED. 


" Кату Work in Photography." By W. Ethelbert Henry. 
(London: Dawbarn and Ward. Price 1s.) 


LEGAL INTELLIGENCE. 


ornare 


National Telephone Oompany (Limited) v. Annand. 


This case was heard on Wednesday by Mr. Justice Chitty. It wasa 
motion on behalf of the plaintiff Company for an injunction to restrain 
the defendant till judgment in the action from using or communicating in 
breach of confidence and to the detriment of the Company any informa- 
tion obtained by him while in their service; and restraining him from 
cutting, destroying or damaging any of the telephone wires or posts of the 
Company. 

Mr. BAKER, for the plaintiffs, stated that the defendant had been 
employed by the Company as wayleave officer, his business being to 
obtain permission for carrying their wires over private property, and 
he had been for over twelve months acting in that capacity. The 
District Superintendent on the 23rd of July last gave him notice to 
terminate his engagement on the 30th ; and thereupon he wrote to the 
General Manager, asking that the matter might be looked into and re-con- 
sidered. The General Manager, however, refused to interfere with the 
decision of the District Superintendent ; but he offered the defendant а 
situation as canvasser, at a salary of 258. a week. In the letter to the 
General Manager the defendant intimated that if the decision was not 
re-considered he should assume an attitude of bitter antagonism to the 
Company ; and since then he had threatened to cut down the wires unless 
a certain rent was paid for the wayleaves he had obtained for overhead 


wires. 

The DEFENDANT, in answer to the Judge, said he had filed no 
evidence ; and his LORDSHIP said he could not allow him to make & 
statement except it was covered by evidence. | 

After some discussion, in which the defendant was ruled out of court, 

His LORDSHIP said he must grant an injunction until judgment or 
further order. 

Mr. BAKER: I would suggest to the defendant that if he would submit 
to a perpetual injunction we would not ask for costs against him. 

Mr. ANNAND: No; I cannot do that. 

His LORDSHIP: Then there will be an undertaking in damages against 
the defendant, and an order in terms of the notice of motion until trial 
or further order. I warned the defendant at the outset. The result is 
that the case stands wholly undefended, and the inference to be drawn is 
that the information was obtained in the way suggested by the plaintiffs ; 
but the whole question will be opened, of course, at the trial. 

Order accordingly ; plaintiffs’ costs to be costs in the action. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


— 


SPECIAL NOTIOE.—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7s. 64., post free 8s. 3d. abroad 9s. The book is greatly enlarged 
is quite up-to-date, and includes the new Board of Trade Regulations 


. . NEW BOOKS AND EDITIONS. 

The following New Books and Edstyons oan be obtained, of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Flect- 
street, 

“THe ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The Nrw Eorriox is Now RxaDT. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

LABORATORY NOTES AND Forms.—With the above title, we have ready 
. Rach b for J. А. Fleming, 

nee ese have pre y Dr. J. ming, 
kod- will be found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3a. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of 5 (or Advanced) 
Exercises can be obtained price 6s. 6d. nett. e complete set of Twenty 
Elementary and теу dvanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 128. nett, or bound in strong cloth case price 128. 6d. 
nett (now ready). Strong portfolios can be had, price 1s. each, A full 
prospectus sent post free. 

‘ SUBMARINE CABLE-LAYING AND. RgPAIRING."—DBy H. D. Wilkinson; 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now READY. . 

“THe Work or HzRTz."—By Dr. O. J. Lodge, with many original 


illustrations, price 2s. 6d. nett, is now ready. 


" EpgorRIO0 LAMPS AND ETxOrRTO Ілантіма,” by Prof. J. A. Fleming, 
M.A., D.So., F.R.S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., pos 
free. Prospectus post free. 

* ErgorBIO0 Morive Powes.”—A new work, by Mr. Albion T. Snell 
with this title, is now ready, containing the atest information respecting 
the application of electric en to mining and general power transmission 

in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad lis). 

„DRUM ARMATURES AND COMMUTATOBS."—By Mr. F. Marten Weymouth, 
is also ready; price 78. 6d. (abroad 8e.). Prospectus on application. 
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TENpEBS INvrTED.—The 
tenders for supplying and erecting at the electricity supply 
Station, Torphichen-street, (1) coil hoist, gantry and capstan, 
(2) coal hoppers, measuring gear, and shoots, and (3) hauling 
gear in coal store. Specifications, &c., may be obtained from 
the resident electrical engineer, 5, Dewar-place, and tenders must 
be sent in to the Town Clerk (Mr. Thomas Hunter, W.S.), City 
Chambers, Edinburgh, by September 22nd. Further particulars 
appear in our advertisement columns. 


— — The Blackpool Corporation requires tenders for the 
supply, laying and maintenance of high-tension and low-tension 
lead-covered cables and the supply of all necessary jointing 
materials. Specifications, &c., may be obtained from the borough 
electrical engineer (Mr. Robert C. Quin), and tenders should be 
sent to the Chairman of the Electric Lighting and Tramways 
Committee, Corporation Electricity Works, Blackpool, by Septem- 


ber 8th. Additional particulars are given in our advertisement 
columns. К. | 
———— The Cork City Council invites proposals from persons 


willing to carry out the terms of Cork Provisional Order (1896). 
Offers to the Town Clerk (Mr. Alexander M‘Carthy), Municipal 
Buildings, Cork, by 11th September. 


The Oldham Town Council invites tenders for extending 
the electricity supply station building. Tenders to the Town 
Clerk, Town Hall, by September 16th. 


The Brigg District Council invites tenders for the 
lighting of the town for the forthcoming season or for a number of 
years, Tenders to the Clerk (Mr. G. S. Sawter), Council Offices, 
Brigg, by the 31st inst. 


Tenders are invited by the municipal authorities of 
Motril (Granada), Spain, for the concession for the electric lighting 
of the streets for 99 years. Tenders to El Secretario del Ayunta- 
miento de Motril (Granada). 


The Consul-General of the South African Republic 
requires tenders for the supply of copper wire and insulator arms 
for iron telegraph poles for the Telegraph Department of the Re- 
public. Tenders for the wire should be sent by September Ist, 
and for the insulator arms by September 6th to Doelenstraat, 
Amsterdam. 


TENDERS RECEIVED.—Ten tenders have been received by the 
Town Council for the supp y o cable for the electric light extensions 
in Overgate, Wellgate and Whitehall-street. The electricaltengineer 
e W. H. Tittensor) and the Convener of the Gas Committee 

ave been requested to prepare a report upon the matter. 


APPOINTMENTS V ACANT.— From our advertisement columns it will 
be seen that the Hainmersmith Vestry requires a resident engineer 
to supervise (under the consulting engineer) the erection of the 
electric lighting plant, and afterwards to undertake the management 
and control of the electric light department. Salary £200 per 
annum, to be increased to £200 when the installation is in working 
order. Applications must reach the Vestry Clerk (Mr. W. P. 
Cockburn), 57, Fulham Palace-road, Hammeramitb, London, by 
4 p.m. on September 2nd. 


The Blackburn Town Council invites applications for 
the appointment of assistant engineer at the electricity works. 
Salary £125 per annum. Applications to the Town Clerk (Mr. 
Robert E. Fox) Town Hall, Blackburn, by September 18th. 
Further particulars appear in our advertisement columns. 


A Science Demonstrator is required by the Liverpool 
School Board. Salary £100 per annum, rising to £120. Applica- 
tions to the Clerk to the Board (Mr. M. Hance), by September 8th. 


, PLANT FOR SALE.—Particulars are given in our advertisement 
columns of some electric lighting plant, consisting of a Norwich 
D-type dynamo, meters, switch, belting, &c., which Messrs. Lewis 
P. Garrett and Co., 58, Broomielaw, Glasgow, have for sale. 

——— Our advertisement columns contain particulars of an 
electric lighting plant (consisting of a $ н.р. gas engine, Elwell- 
Parker dynamo, and a battery of L type E.P.S. cells) which is for 
disposal. The plant can be seen at Mr. F. R. Docking's, George- 
Street, Croydon. 


DANKRUPTCIEs.—-The first meeting of creditors in the failure of 
Edward James Paterson and Charles Friend Cooper, trading as 
electrical engineers under the style of Paterson and Cooper, at 
European Works, Pownall-road, Dalston, N.E., and Prince’s- 
mansions, Victoria-street, S. W., London, and at Glasgow, will take 
PE at Bankruptcy-buildings, Carey-street, W.C., on September 

at 2:30 p.m. The public examination has been fixed for 
October 16th at the same place. 


—— — —— The first meeting of the creditors of George Ludwig 
Schultz, lately trading as iron and steel merchants under the style 
of George Schultz and Co., at 90, Cannon-street, E.C., will take 
place at Bankruptcy-buildings, Carey-street, W.C., on September 


2nd. The examination has been fixed for October 13th at the 
same place, 


J 
Edinburgh Town Council invites 


LiQUiDATIONS.—AÀ meeting will be held at noon on September 
22ud, at 15, Copthall-avenue, E.C., for the purpose of receiving àn 
account of the winding-up of the Vaughan-Sherrin Electrical 
Engineering Company (Limited). 

———— At an extraordinary meeting of the River Plate 
Electricity Company (Limited) on July 31st it was decided to wind 
up the Company voluntarily. This resolution was confirmed on 
August 20th, when Mr. J. H. Duncan and Mr. T. S. Hamilton, 39, 
Coleman-streót, E.C., were appointed liquidators. A new Com- 
pany, entitled the River Plate Electric Light and Traction Company 
(Limited) was registered on July 7th for the purpose of purchasing 
the undertaking of this Company. 

TariFk CHancEes.—Under the revised tariff regulations of 
British Guiana, electric light machinery and apparatus, electric 
light wires and cables, telegraph wire and instruments, steam 
boilers, patterns, &c., are admitted free of duty.——Under the 
new tariff law of Victoria incandescent lamps, arc lamps without 
globes, carbons, storage batterics, transformers, are duty free. 
Steam engines are subject to an ad valorem duty of 15 per cent., 
and electroliers to a duty of 30 per cent. 

Lazour-Savinc TooLs.—Mesars. Honeywood, Austin and Co., 
makers of specialities in labour-saving engineering tools, have 
removed to larger premises at Grove Works, Harleyford-road, 
Vauxhall, London. 

Crrv AND GuILps or LoNpoN IwsTiTUTE.— The programme of 
technological examinations of this Institute for the session 1896-97 
has just been published by Messrs. Whittaker and Co. It contains 
a number ofadditions and alterations in the Institute's programme, 
and is on sale at 10d. per copy. 


AN ELECTRIC CLUB.—A company entitled the Electric Club 
(Limited) has been registered with a capital of £1,000, in £1 shares, 
to acquire and carry on the Electric Club, at 44, King William- 
street, E.C. 

BELTAST.—At the last meeting of the Electric Light Committee 
a letter was received from the proprietors of a large printing estab- 
lishment in the city, stating that they had decided to employ 
electric motors for working their printing machinery, and askiog 
for a special quotation for a supply of electric current. In the 
absence of the Chairman of the Committee, the matter was 
adjourned for а week. 


Betc1um.—The executors of the late Colonel North have now 
decided to proceed with the construction of an electric railway 
along the Downs between Ostend aud Middlekerke. The con- 
cession was granted about twelve months ago by the Belgian 
authorities, but owing to the death of Colonel North the matter 
has been in abeyance for some time. 


Brighouse (Үовкз).—Ког some time past the Town Council has 
been in treaty with Mr. A. B. Brook (a local engineer) for the 
acquisition of his electric lighting works. At the last meeting of 
the Council the Gas Committee recommended the purchase of the 
works for the sum of £1,535, on the understanding that Mr. Brook 
should continue to work the plant at his own risk until the Council 
had obtained electric lighting powers from the Board of Trade, and 
that afterwards the Council should take over the plant and pay Mr. 
Brook £100 per annum for the use of the overhead wires until the 
Corporation was in a position to lay underground mains. 

DunLiN.— The Dublin United Tramways Company, which 
recently acquired the electric tramways of the Dublin Southern 
Company, has decided to electrically equip the Clontarf section of 
their line. No time will be lost in carrying out the work, and it is 
anticipated that the section between Annesley Bridge and Clontarf 
will be equipped by the end of the year. The Company cannot 
employ electricity on their trams within the city, but powers are 
being sought to enable an electric line to be laid to the Pillar 

Exuipition.—The Fourth Annual Laundry, Sanitary, and 
Engineering” Exhibition is now being held at the Agricultural 
Hall, London, N., and among the exhibitors are the Blackman 
Ventilating Company, who show their complete system of rapid 
drying for laundries, which consists in an effective arrangement of 
their well-known fans. Messrs. Bagshawe Bros. and Co., of 
Upper Thames-street, have an effective display of their Dodge 
standard wood-split pulleys, machine beltings, &c. Messrs. 
Doulton, of Lambeth, have a good show of sanitary appliances 
and other goods for which they have earned a high reputa- 
tion. The few electrical exhibits include the ‘‘ Dovetail " dynamo 
brushes, manufactured by Messrs. Е. W. Potter and Co, 
of Phipp-street, Great Eastern-street, E.C., which have been 
previously noticed in this journal. This firm also show Wing's 
electric fan for continuous-current, which is noiseless, and offers 
special facilities for being fitted vertically or in any other position 
to suit special varying requirements. It is claimed tbat the wings of 
this fan cannot be seen when in action, and that therefore no light is 
obstructed. Messrs. Potter have recently succeeded in obtaining im- 
portant awards for these fans. Messrs. New and Mayne have taken 
the galleries at the hall, where exhibitions are given of the motor 
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car in actual work, as well as the working of this firm’s patent 
electric rudder motor which is fitted to a full-sized rowing: boat, 
to accommodate which a long water tank has been erected. 
The object of Messrs. New and Mayne in selecting a Laundry and 
Sanitary exhibition forthe display of this apparatus is, we presume, 
to familiarise the public with the practical nature of this device. 
Included in this exhibit is a model tramcar driven by electricity, 
which appears to receive considerable patronage from visitors to 
the exhibition. A number of water-raising devices in the shape of 
artesian well pumps, windmills, &c., аге on show ; and Messrs. 
Babcock and Wilcox have an exhibit of their well-known water- 
tube steam boilers. The Cape Asbestos Company, of the Minories, 
E.C., show a quantity of blue asbestos non-conducting mattresses 
or jurc for boilers, cylindera, and steam pipes, which are claimed 
to be rot, fire, and acid proof. 


EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separatelyspecified) from August 19th to 
August 25th, with the ports of destination :— 

Argentina—Rosario, £457. Australasia—Albany, £211 (telegraph mate- 
rial) ; Auckland, £35 ; Fremantle, £741 ((including £601 telegraph material 
and £68 telephones); Melbourne, £1,240 (including £783 telegraph 
material and £296 telephone material); Perth, £10; Sydney, £320 ; 
Wellington, £30. British Guiuna —Deinerara, £20, Canary Islands— 
Las Palmas, £80. Chili—Boca, £255 (telegraph poles). Denmark—Copen- 
hagen, £2,500 (telegraph cable): Korsór, £5,000 (telegraph cable). France 
Boulogne, £8. Holland—Amsterdam,.£42 ; Flushing, £10; Rotterdam, 
£40. Hong Kong—£12. India—Bombay, £35 ; Calcutta, £47. Italy 
Spezia, £50. Mauritius—£79 (telegraph stores). Norway—Christiania, 
£50 (telegraph wire). Portugal—Oporto, £58 (telegraph material). South 
Africa—Cape Town, £235; East London, £255 ; Port Elizabeth, £43. 
Spain—Barcelona, £390 ; Bilbao, £7. | Sweden —Stockholm, £105. West 
Indies—-St. Lucia, £10. Total £12,370. 

Foreign manufactured Electrical Apparatus and Material.— 
Foreign made goods have been re-exported as follows :— 

. Australasia—Fremantle, £9 (bells); Launceston, £56. Sydney—£164 
(telephone apparatus). Spain—Pasages, £139. Total, £368. 

FIRE.— An extensive fire occurred at Charleroi last week, which 
is stated to have resulted in the total destruction of the extensive 
works owned by the Société Anonyme Electricité et Hydraulique. 
The damage amounted to 400,000fr., which is entirely covered by 
insurance. 


‚ Grasaow.—The greater part of the last sitting of the Town Council 
was devoted to the consideration of the accounts for the past year of 
the Gas and Electric Lighting Committee. The accounts of the Elec- 
tricity Department were abstracted in our last issue, and they proved 
to be of a highly satisfactory character. Notwithstanding the many 
critics of the Committee, substantial progress seems to have been 
made during the year. Mr. Fife, in moving the adoption of the 
accounts, said that the Committee felt satisfied that it was working 
on sound financial lines, and this opinion was verified by the 
results of the past year's work. А deficiency of £1,527 last year 
had been turned into a surplus this year of £2,580, after providing 
amply and fairly for depreciation and sinking fund. The Com- 
mittee believed they had in the Waterloo-street works one of the 
best electric lighting stations for its size in the country. In order 
to develop its utmost producing powers the Committee, after very 
careful investigation, recommended that meter rents be abolished ; 
that the charge for current be 6d. per unit for the first hour of 
each day, and 4d. per unit for every hour thereafter ; and that the 
price per arc lamp be reduced from £26 to £20, the lowest in the king- 
dom for a continuous light of the illuminating power now furnished. 
Mr. Bailie Burt said the Committee ought to encourage the use of 
electric motors during the day. He considered that they had been 
set back a little by the delay in settling the question of electric 
tramway traction. The Committee felt that, should the Council 
decide to adopt electric traction, it would present a solution of this 
electric lighting dues n that could not be found ynder existing 
circumstances. If the electric lighting was to be developed, he 
felt that the Council would have to face a very large extension of 
the generating station. The question for the Committee next year 
would be whether they should acquire more ground, and extend 
the station in Waterloo-street, or institute small stations throughout 
the city. The settlement of the tramway traction question would 
to a very large extent influence the Committee in its decision. The 
accounts were then passed.——The deadlock on the question of 
‘electric car traction still continues. At the meeting of the Tram- 
ways Committee on Wednesday the proposal to experimentally try 
the overhead system of electric traction of tramway cars on the 
Springburn—Mitchell-street route was again under consideration. 

e question discussed was whether the report already submitted 
to the Council on the subject should be reconsidered or allowed to 
lie on the table until additional information had been obtained by 
the general manager. On a division, nine members voted for each 
proposal, and the convener (Bailie Walter Paton) again declined to 
give his casting vote, | £X VD | | 
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LxkDs.— The City Council has received 35 applications for the 
position of clerk of works in connection with the electrical equip- 
ment of the Roundhay- Kirkstall tramways. This number has been 
reduced to five, from whom a final selection is to be made by the 
Tramways Sub-committee. The selected named are: Messrs. J. 
Burbidge (until recently manager of the Roundhay electric tram- 
way), F. B. Lea, E. K. Scott, C. F. F. Smith and H. G. Sprague. 

Ілонт I. imways.—A conference has been held between the 
Board of Trade and the Light Railway Commissioners (the Earl of 
Jersey, Col. Boughey and Mr. Fitzgerald), for the purpose of dis- 
cussing the procedure to be adopted under the new Light Railway 
Act. Amongst other things it has been determined that a rule 
should be made providing that applications for the construction of 
light railways should be received by the Commissioners at two 
stated periods, namely, May 1st and November 1st in each year. 
Promoters desirous of. submitting schemes during the present year 
wil have, therefore, to deposit them at the office of the Com- 
mission on or before November Ist next. The proposals must be 
advertised in October in a manner to be prescribed by rules, which 
are at present in the course of preparation, and will be issued very 
shortly. Mr. Bret Ince, barrister-at-law, has been appointed secre- 
tary to the Commission, and the temporary offices of the Light 
Railway Commission are at 8, Richmond-terrace, Whitehall. 


MELBOURNE.—The Railway Department has decided to erect an 
electricity supply station at the Spencer-street railway station, 
capable of supplying current not only to the Department, but also 
for lighting the Parliament House, General Post Office, tbe Public 
Library, and other public buildings. The Town Council already 
possesses well-equipped and successful electricity works. 

Moror CAR Nores.—Mr. Walter Bersey, electrical engineer, of 
Victoria-street, London, was summoned at Westminster Police 
Court on Wednesday for working a motor car at a greater speed 
than two miles an hour, and for failing to have it preceded by a 
person on foot. Defendant pleaded that he was electrical engineer 
to the Motor Car Club, and was under the impression that the new 
Act had come into operation. The Magistrate thought it was an 
important prosecution. People must learn that they could not 
drive motor cars in the streets except under stringent regulations. 
Mr. Bersey was fined 40s. and costs. 


PortsmMouTH.—The Special Committee recently аррос by the 
Town Council for the purpose of considering the question of 
improving the local tramway service has presented a report in 
which the Council is recommended to apply for a Provisional 
Order to authorise the purchase of the undertaking of the Provincial 
Tramways Company. The purchase price of the lines, rolling 
stock, &c., of the Company is put at £60,000, while the cost 
of equipping the lines electrically is estimated at about £90,000, 
making a total of £150,000. It is proposer to relet the lines to the 
Company at a rental which would allow of a profit. The Cor- 
poration would supply the necessary electric current to the 
Company for working the tramways, and it has been suggested 
that current should be supplied at the rate of 1$d. per unit. | 

SOUTHPORT.—An exhibition of alternating-current arc lamps, 
motors, &., is being held this week in the Assembly Room of the 
Cambridge Hall. The exhibition has been organised by the 
Electricity Committee with a view to creating a greater demand 
for current for cooking and heating purposes. The present charge 
for current for motors and heating apparatus is 4d. per unit. 

TELEPHONE TRUNK LiNEs.— The Postmaster-General notifies an 
extension of the time allowed for conversation on the trunk tele- 

hone lines, from three minutes to six minutes in certain cases. 

hese cases include that of a Post Office subscriber who has & deposit 
account, who can secure the uninterrupted use of the trunk circuit 
by asking for possession for six minutes, a double fee being charge- 
able to his account. A National Company subscriber can exercise 
the same privilege on payment of the double fee. Where no request 
for extra time is made at the commencement, the operator is in- 
structed to notify the subscriber of the expiry of the time for which 
payment has been made, and the subscriber is then allowed to con- 
tinue the conversation for a second period on payment of the double 
fee. This new regulation will obviate the exasperating practice of 
cutting off the subscriber during conversation without notice, as 
the controlling operator is now officially instructed to notify that 
the connection is about to be severed. It is important to observe 
that the privilege of a six minutes’ conversation does not apply to 
a Call Office" call. Six minutes is the maximum period for 
which the use of the trunk circuit can be claimed. Trunks to 
which, however, the new six minutes’ regulation does not apply 
are London-Paris (1 and 2), and London-Glasgow (1 and 2). 

TRAIN Ілонтіма. — The Caledonian Railway Company is making 
experiments in train lighting, and has fitted up one of the trains on 
the new Central Railway for the electric light. 

Ventnor (Iste оғ WicHT).—Messrs. Edmundsons have sub- 
mitted a proposal to the District Council for introducing the 
electric light into the town. It is suggested that the Council 
should obtain a Provisional Order, and transfer it to the firm, 
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who undertake to bear all Parliamentary and other costs in con- | 17,657. 
nection with the Order. Messrs. Edmundsons have been invited | 17,659. 
to meet the Council, in order to further discuss the proposal. 17,661. 
WoLvERHAMPTON.— The half-yearly meeting of the local gas 
company was held on Tuesday. The Chairman (Mr. H. Ward) | 17,666. 


referred to the competition of the electric light, and spoke in a 
hopeful strain of the future. The use of gas engines was Increasing 
largely ; they hád also a good demand for gas for cooking purposes, 
and consequently he thought the electric light would not hurt them 
much. This view, however, did not seem to meet with the approval 
of some of the shareholders, one of whom strongly protested against 
what he called the unnecessary interference with the Company by 
the Corporation in adopting the electric light. It was very hard 
and contrary to the principles of justice, for if the “ new " light 
were a success it would be the Company's loss, and if it were a 
failure they would still have to bear the cost. 

WnExHAM.— The Town Council has decided to apply for a Pro- 
visional Order. 


17,671. 
17,701. 


17,818. 


17,832. 
17,846. 


PATENT RECORD. 


ert 


Н. КОКТЕМ. London. Improvements in electrical indicators. 

Е. Е. Jones. London. Receptacle for electric and other wires. 

Е. JoxEs. London. Improvements in electric pendulum indi- 
cators. 


H. F. PansHALL. London. Improvements in automatic maximum 
speed governors for electrically-propelled vehicles. 

L. HoEPFNER. London. An improved method for obtaining 
porous metals by electrolysis. 

Н. Ермонрз. London. Improvements in electrical switching 


apparatus. 
RES August 11, 1896. 
THE British Тномѕох-Носзтох COMPANY (LIMITED), 
Improvements in dynamo-electric machines. (D. P. 
and A. H. Armstrong, United States.)* 
August 12, 1896. 
Н. G. CorswonrH. Wimbledon. Improved arrangement for 
lowering the globes of are and other lamps. 


THE TELEGRAPH MANUFACTURING COMPANY (LIMITED), and J. 
TAYLOR. Warrington. Improvements in telephone switchboard 


plugs. 
SPECIFICATIONS PUBLISHED. 


London. 
Thompson 


NOTE.—All specifications can now be obtained at the uniform price of 


A record, of Applications for Patents and Patent Specifications Published | 8d. each. 
ts compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 1895, 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 13,303. PsLLETT, Arc lamps. 
the subject may be obtained, 13,438. Stamm. Electric annunciators. 


APPLICATIONS FOR PATENTS. 15,702. 

NorE.— Ine Specifications оў Applications for Patents are not open to | 14,134. 

public inspection until after the acceptance of the complete specification. | 15 889, 
The names within parentheses оте those of communicators of inventions, or 

where complete specification accompanies application an asterisk is sufficed. 16,042. 

August 1, 1896. 16,450. 


17,124, Н. Н. LAK R. London. Improvements in and connected with | 16,494. 


conduits, more especially suitable for electrical conductors. (E. T. | 16,794. 
Greenfield, United States).* 17,058. 
17,125. Н. Н. Lake. London. Improvements in conduit tubes more 17,400. 
especially suitable for electrical conductors. (E. T. Greenfield, 17.481 
United States.)* 520. 
August 4, 1896. 17,526. 
17,161. S. HaMMAcHER. London. The manufacture of an improved active | 17,655. 
material for the plates or electrodes of electric accumulators. 17,656. 
17,180. W. L. Wise. London. Improvements in combined typewriters | 21,638. 
and electro-telegraphic transmittere, (World Flash Co., United | 22 505. 
States.)* | 
17,187. C. D. TispaLE and J. D. боор. London. Àn improved electric 
cable or conductor for electric fire or other alarm systems.“ 3.690. 
17,200. W. L. Wise. London. Improvements in and in connection with í 
supporta for electric lamp. (F. E. Kinsman, United States.) 8.163. 
17,203. H. B. GALE and C. T. THOMPSON. London. Improvements in i 
methods and means for electric regulation of power.* 9.480. 
17,222. C. ре Ricaris. London. Improvements in portable telephones. 
August 5, 1896. 11,419. 
17,257. E. BArAULT. London. Improvements in electric meters. 
17,558. E. Јокі, W. M. CHRISTIAN, and G. Kent. London. Improved | 12,345, 
| device for automatically throwing into circuit reserve electric 
lamps, motors, or resistances in case of breakdown, and for pro- 13.074 
tective purposes, 71500 
13,079, 
August 6, 1896. 13.263 
17,546. F. F. E. Heyse and W. H. Ak EST ER London. Improvements in abge 
or connected with secondary or storage batteries, 15,235. 
17,565. К. Kennepy. Bradford. Improvements in electromotora. 
17,389. A. T. SNELL. London. Improvements in electric rock drills, | 15521. 


caulking, tools, and other reciprocating machines. 
L. ANDREWS. London. Improvements in magnetic cut-outs, 
August 8, 1896. | 

S. Z. DE FRRRaNTI. London. Improvements in continuous-current 
dynamo electric generators and motors. 

S. Z. DB FERRANTI. London. Improvements in dynamo-electric 
generators and motora. 

T. Мклсоск. London. 

G. K. B. ELPHINSTONE. 
measuring instruments, 

G. K. B. ELPBINSTONE. 
signalling apparatus. 

D. McL. THERRELL. London. Improvements in electric railway 
systems. (Date applied for under Patents, &c., Act, 1883, Section 
105, January 9, 1896, being date of application in United States.) 

THE CowPrR-CorLEs GALVANISING SYNDICATE (LIMITED) and S. O. 
CowPER-CoLESs. London. Improvements in means or apparatus 
for effecting the electro-deposition of zinc or other metala upon 
tubes or other circular or analogous objects. 


August 10, 1896. 
E. Smita. Blackburn. Auto. electric Pneumatic action for organs. 


R. A. SMITH and F. G. B. GREEN. Glasgow. A pocket eleotri 
lamp for use by surgeons and the like.“ 8 рос ectric 


17,395. 
17,557. 
17,558. 


17,563. 
17,577. 


Improvements relating to electric traction. 
London. Improvemeats in electrical 


17,578. London. Improvements in electrical 


17,579. 


17,608. 


17,640. 
17,643. 


PiEPER. Apparatus for regulating electric currents. 

Lanapon-Davigs. Rapid telegraphic transmission on cable lines. 
La SociÉrÉ LES FILS p’ADOLPHE Мосс. Electric arc lamps. 
(Dated February 11, 1895.) 

Norman. Compound electrical testing switch, 

Sykes. Arc lamps for alternating currents. 

LAKE (Goodwin). Supporta for overhead electric conductors. 

EVERSHED. Calibration of electric measuring instruments. 

BERRY. Periodically ringing bells, and electrical apparatus therefor. 
Woop AND Bronie. Electric tramways. 

Best. Electroliers, 

Berry. Electrical transformers. 

DRAKE and GoRHAM. Secondary batteries, 

DRAKE and GonHaM. Spring-contact switches. 

FIELDING. - Electrical switches. 

DANNERT, WiNDOLFF AND ZACHARIAS, Active material for electric 
accumulators. 

1896. 

SHUTTLEWORTH. System of supplying power to electrically. 
propelled vehicles. 

MESMER-WEBER. : Alarm clock for automatically operating electric 
signals at definite hours. 

Krotz, ALLEN and KELLY. 
ways and the like, 

FrrzPATRICK (The Empire Self Lighting Oil Lamp Company). 
Electrically lighting oil lamps. 

NagLo. Automatic apparatus for the working of telephone 
stations. 

MARQUAND and Lowpon. Electrical resistances. 

THOMPSON (LESENBERG). Dry batteries, &c. 

Preece. Holders of electric lamps, &c. 

THoMPSON (McBrien, Wayland and Fleming). 
trolled railway signals. 

JENSEN (Cappelen and Cappelen) Manufacture of carbon anodes 
for electrolytical processes. 


Collector for conduit electrical rail- 


Electrically-con- 


COMPANIES' MEETINGS AND REPORTS. 


Electric Construction Company (Limited). 


The third annual general meeting was held at Winchester House 
yesterday, Sir Daniel Cooper, Bart., G.C.M.G., presiding. 

The SECRETARY (Mr. James Gray) read the notice calling the meeting, 
the report of the Directors and statement of 

The CHAIRMAN then said: I am happy 
accounts your Directors 
few remarks or explanations to recommend them to your approval. 
profit for last year, you will observe, 
Directors recommend dividends which will absorb £135,288. Os. 5d., leaving 
undivided £3,162. 9s. 6d. of the profits of 
ponent from last year undivided profits amounting to £10,134. 153, 10d., 
80 that, 
forward no less than £13,297. 58. 
cautious policy will recommend itself to 
establish confidence in the management 
would have preferred to receive the whole dividend at once, instead of, as 


accounts being taken as read. 
to believe that the report and 
have now the pleasure of presenting to you require 
The net 
amounts to £16,450. 9s. 11d., and the 
this year. But in addition we 
adding together the undivided profits of the two years, we carry 
4d. I am confident this prudent and 
you as shareholders, and tend to 
of the Company. No doubt you 
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your Directors propose, one-half now and the other half six months hence ; 
but I think I shall be able to convince you that the proper course has been 
recommended. Shareholders nowadays dislike to wait so long as a year 
without touching any return for their money, and there is in consequence 
& pressure on boards to make half-yearly distributions. Now in a business 
such as ours, it is not always easy to determine whether the results of the 
first half of the financial year justify payment of an interim dividend, and 
the Directors may find themselves in this embarrassing position —they 
may be too sanguine and pay an interim dividend in anticipation of profite 
which are not realised, or they may be over-cautious and seriously preju- 
dice the position of the Company by declining to pay & customary interim 
dividend, which the accounts when made up at theend of the year show would 
have been fully justified. Again, it is more convenient for the finances of 
the Company to divide the payment of the yearly dividend instead of having 
to make provision for the payment of the whole in one sum. These, gentle- 
men, are the reasons which influenced your Directors in proposing to post- 
pone for six months the payment of the second half of the dividend ; and 
when the object is to establish on a sound basis the system of half- 
yearly dividends, I trust you will cheerfully adopt our recomme ndation. 
Coming now to the figures of the profit and loss account, you will be 
gratified to observe a large increase in the manufacturing profit. I do not 
see why this increase should not go on, for since Mr. Blackburn has been 
in command at Bushbury the factories have steadily increased their out- 
put, and at the same time the work has proved more remunerative. 
Then the use of electricity is developing more and more rapidly, and 
we mean to maintain and strengthen our hold on the business by the 
superior quality and moderate price of our manufactures. The other 
sources of income show a decrease, but this is partly due to the con- 
servative poliéy pursued by the Board. Turning now to the expendi. 
ture side of the account there is & moderate increase, chiefly in the 
charge for salaries, which I ought to explain includes the engineering 
staff at Bushbury, as well as the management both there and in 
London. Success in electric engineering depends largely on having 
the best talent available, and we must, of course, pay to secure it. But 
this branch of expenditure will not probably increase to any important 
extent, certainly not in proportion to the recent growth of the business ; 
and the percentage of standing charges on the work turned out, largely 
made up of this item, will, in consequence, go on decreasing, and thus the 
margin of profit will be maintained even if prices should go lower. There 
is no material change in the balance sheet, as compared with last year. 
You will observe that we have expended about £7,500 in enlarging 
our buildings and in: new plant. These outlays were to avoid over- 
time, which is always unprofitable, and also to enable us to provide 
for more work and meet the demanda of our customers promptly 
as well as efficiently. I believe this expenditure will yield a good return 
in the saving of overtime, for which we have to pay an extra rate of 
wages, while naturally labour during overtime is not so effective as in 
the regular houra. We again appropriate £5,000 of. the year's profits to 
depreciation account. This, although a serious burden in the present, will 
strengthen the Company’s position in the future. The amount at the 
credit of this depreciation account is now £13,000, while at the same 
time we have, out of the profits of the year, replaced tools worn 
out and maintained the works in first-rate condition. The large in- 
crease on the item “ work in progress" is not due to machines going iuto 
stock, but to increased ordera, and the difference is some indication of the 
larger quantity of work now turned out by the factories. We have not 
yet been able to realise some of our interests in other companies, as we had 
rather expected to do; but the position of this account, as а whole, has 
improved during the year. We are exercising patience, and do not intend 
to sacrifice any of our assets by forcing them prematurely on the market. 
I think I have now dealt with all the items which seem to me to invite 
comment, and I shall now offer some general observations on the busi- 
ness, The Directors are happy to report that they are on the best 
terms with the staff and workpeople at Bushbury. This the Directora 
consider essential to the success of the business, as well as to comfort in 
carrying it on. In each of the last two years the Directors have, in token 
of their appreciation of good and zealous service, distributed a bonus 
among all the staff and employés who have been twelve months in the 
service of the Company, and the Directors believe that this recognition has 
had a beneficial influence throughout the establishment. The Directors 
will watch the results closely, and hope to be confirmed in their present 
conclusion. The factories have been full of work throughout the year, and 
there are now as many orders on the books as we care to have. In con- 
sequence of the keenness of competition for the suppiy of electrical plant 
the margin of profit is by no means large, and we must depend a 
good deal for our dividend on increased economy in production ; and this, 
combined with excellence in design and high quality of workmanship, are 
the great objects aimed at throughout our establishment. I believe we 
have as fine, if not the finest works of the kind in the United Kingdom, 
and they are favourably located for obtaining material and transport on 
the most advantageous terms. With such advantages, I think you are 
entitled to expect that your establishment should hold its own against 
all comers. I am very pleased also to inform you that our manufactures 
maintaiu their high reputation. Where an industry is rapidly developing 
and new special machines have constantly to be designed to meet new 
requirements, there is great scope for the skill and ingenuity of our staff, 
and, I am glad to say, they are proving themselves equal to all reasonable 
demands. It is our policy to spare no effort to secure the confidence of 
our eustomers by giving them full satisfaction in the execution of their 
orders, and, judging by the results, our efforts have been attended with a 
large measure of success. Gentlemen, I conclude my remarks by 
observing that the Company is prospering, and that I know no reason why 
its prosperity should not go on increasing. I beg to move— 

** That the accounts and the report with the recommendations therein 
contained now submitted by the Directors be approved and adopted,” 


The DEPUTY-CHAIRMAN (Mr. J. W. Barclay) seconded the motion, 
which was carried unanimously. 

On the motion of the CHAIRMAN, seconded by Dr. DALE, the re- 
tiring Directors, Sir Henry C. Mance, C.I.E., aud Mr. Philip Beachcroft 
were re-elected to their seats at the Board. - 

The auditors (Messrs. Jas. Meston and Co.) having been reappointed, _ 

The DEPUTY-CHAIRMAN, replying to a vote of thanks accorded to 
the Chairman and bis co-Directors, said that there was no doubt that for 
the last two or three years the Company had had a very stiff fight, and 
had come through very great difficulties. Nobody knew better than 
himself how much they were indebted to the Chairman for the 
public-spirited manner in which he had come forward to help the 
undertaking out of its difficulties. If it had not been for that 
public-spirited support the Company would not have been in its pre- 
sent flourishing position. They had steadily progreased, particularly 
since the reconstruction of the Company. The management at Bush- 
bury had the complete confidence of the Directors. In their manager, 
Mr. Blackburn, they had the right man in the right place. They 
had for the last two years given the men at the works what was to them 
a substantial bonus. He thought that that was a sound policy to carry out. 
When strikes occurred in connection with any concern such as theirs, it 
meant ruin both to workmen and shareholders. He hoped by their general 
policy that the Board would be able to build up a business which would 
not only be profitable to the shareholders and satisfactory to the workmen, 
but а credit to the Directors. 

The proceedings then ended. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


NORTHERN ELECTRICAL ENGINEERING AND PLATING COMPANY 
(LIMITED ).—This Company was registered on August 24th, with a nominal 
capital of £1,000, io £1 shares, to carry on the business of electrical and 
general engineers, eleotroplaters, machinists, millwrights, wire drawers, 
metallurgists, galvanisers, enamellers, &c. The first subscribers, with one 
share each, arc :—G. E. Spenceley (engineer), Mrs. Caroline Spenceley, 
R. W. van der Ben (engineer), D. Mackenzie, W. G. van der Den, T. A. 
Gurr, and А. S. Fraser. 


J. С. HOWELL (LIMITED).— The annual return to April 28th has been 
filed. Seven shares have been taken up out of a capital of £10,002, in £1 
shares, and no calls have as yet been made thereon. 


KENNEDY STORAGE BATTERY COMPANY (LIMITED). —Notice is given 
that this Company will be struck off the register unless the necessary 
returns are filed within three months. 


KESWICK ELECTRIC LIGHT COMPANY (LIMITED). —The annual return 
to May 1st bas been filed. 35,12) shares have been subscribed for out of 
а capital of £5,000, in £1 shares, and the full amount has been called and 
paid. 

LARNE ELECTRIC LIGHT WORKS (LIMITED).—The statutory return to 
July 3rd has been filed. The nominal capital is £4,030, in 500 Five per 
Cent. Cumulative Preference and 3,500 Ordinary shares of £1 each. 105 
of the former and all the latter have been taken up, and the Ordinary have 
been issued as fully paid. The full amount has been called and paid on 
the Preference shares. 


CITY NOTES. 


eee 

MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 

80134. per oz. (Aug. 27th). Consols (28 per cent.) 1129—1127 for money, 

1121—1121; for account; 23 per cent. 1072—108 (Aug. 27th). Stock 

Exchange Settling Days: Consols, Sept. lst; Stocks and Shares Con- 

tinuation Day, Sept. 14th ; Ticket Day, Sept. 15th ; Pay Days, Aug. 28th 
and Sept. 16th ; Mining Share Carry-over Day, Sept. 12th. 


CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
Company for the week ended August 23, 1896, were £969, against £875 in 
the corresponding week of 1895, an increase of £94. The total receipts 
for the half-year amount to £7,498, against £6,883 for the corresponding 
period of 1895, an increase of £615. 


KNIGHT AND CROWTHER (LIMITED).—The annual meeting of this 
Company was held last week at Birmingham. The Chairman (Mr. T. Tempest 
Radford) congratulated the shareholders on results which they did not 
anticipate even two or three months ago. A dividend at the rate of 63 
per cent. on ths Preferenca and 74 per cent. on the Ordinary shares was 
declared. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 23rd inst. amounted to £1,365. The 
amount for the corresponding week last year was £1,318. Increase, £45. 


LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY (LIMITED).— 
The half-yearly coupons, due September 1st, of the £100,000 Six per Cent. 
Debentures of this Company, will be paid by Messrs. Glyn, Mills, Currie 
and Co., 67, J.ombard-street, London, E.C., on and after that date. 
Coupons must be left three clear daya for examination. | 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—The 
traffic receipts of this Company for the week ended August 21, 1896, after 
deducting 17 per cent. of the groas receipts payable to the London Platino- 
Brazilian Telegraph Company (Limited), were £2,605, 


588 THE ELECTRICIAN, AUGUST 28, 1896. 
COMPANTES’ SHARE LIST. 
AMO LAST PREVIOUS Price RATE PER BUSINESS DONE 
SHARE. | DEND. AUGUST 19. August 96. | YIELDED ENDING AUGUST 22, 
| & s. d. 
TELECRAPHS. | Highest | Lowest 

41,012,880 Stock 12/0 1 "———————— үү: 52 54 52 51 412 7 Jan,, Apr., July, Oct. T T 

993, Stock | 24/0 | Do. Preferred ......... FV 97} = 5 1 6 " " 98} 974 
£2,993,560| Stock 5/0 ПО ~ o o avec ccconcaccccurstccvacercsse 9 94 9 9 РЯ 2 at os 
£178,400 100 45 |*African Direct T. Teleg. 4% Deb. (Reg. & Bearer) .. ..| 100 104 00 104 817 4 | January and July .. ii > 
£250,000 | £10 -. -| Amazon Telegraph (fally paid) .................. 8h » 8 9 i 8} F 

130,000 £10 3 Brazilian Submarine nnnm 15} 15 15 15 4 811 | Mar.,J une, Oct., Dec. 153 15, 
£15,000 £100 5 * Do. брег Cent. Bonds (2nd Serles, 1906). 112 116 112 116 4 6 7 | June 'and Decemb ber ae 56 
19,000,000; $100 7% Commercial Cable Capital Stock k 160 170 160 170 4 2 9 | Jan., Apr.,July, Oct. T T: 
16,000 10 8/0 Cuba Submarine —— 124 13% 123 18 518 6 February and August - - 

6,000 10 10% Do. Preference 10 per Сеп&...............- 20 21 20 21 413 0 " — 
12,981 5 2/0 Direct Spanish (fully paid) ......... ads — 33 4 3 4 500 April and October .. 20} = 

6,000 5 10 m Preference 10 per Cent. 10 1 10 10% 411 6 " n .. .. 

000 | Stock | 44 Do. 44% Debentures of £50 each ............ 1077 110 107% 110% 420 m as A 
60,710 20 2/0 | Direct Pone States Cable, 1877 | 9} 10 9} p 4 8 0 | Jan., Apr., July, Oct. 104 9 

400,000 10 ro ence ad^ AD. 38 15 18 810 3 5 E 163 18 

70,000 10 6% Do. 6 per Cent. Preference .............--. 18} 195 18} 19} 8 1 6 » = 193 19 
21,297,887 Stock 4% ре, - per Cent. Mort. Debenture Stock ....| 131 131 131 134 8 0 3 | May and November 1334 1321 
102,1 100 5% * аре Cent. Debentures, 1899............‚ 104 107 104 107 413 6 | February & August 2 x 

250, 10 /6 Easton Extension .... — —— — 18 18} 18 184 315 8 | Jan., Apr., July, Oct. 185, 18k 

£820,000 | Stock 4% — 4 per Cent. Debenture Stock .......... | 180 183 130 133 3 0 2 | Fe ebruary 4 August 113 324 
£54,100 100 5 Do. "P c. (Austin. Gov. Sub.)Debs. 1900 . 100 104 100 104 416 7 | January and July .. F 
£80,600 100 5 "Eastern and 8, African 5 p. Cent. Mor. Deb., 1900 . 100 104 100 104 416 7 " 1025 e 
£300,000 100 4 Do. 4% Mortgage Debentures, 1909 (regd. ). 106 109 16 109 3 13 5 | February & August де э 
£200,000 £25 4 * Do. 4% Mauritius Sub. pet» (regd.).. А 111% 1147 117 1147 811 2 | May and November 112 

180,227 10 8.9 Globe Telegraph and Trust.. : isse ane 1:4 1! 114 11 813 7 | Jan., Apr., July, Oct. 11 1144 

180,042 10 67 Do  6perCent. Preference ................ 18 18 18 18 8 6 9 18 18 

150,000 10 5/0 | ӨтгаёНокйыегт............................» «e 99) 94} 94 25 4 0 0 Jan., April,andJuly | 44 2 

£180,000 100 5% Do. ö per Cent. Debentures, 1883 issue | 105 108 105 108 414 4 | March & September za in 

17,000 25 37,6 Г European ........... DéA tees deus On deen ЛИРА, 53 56 53 56 4 9 8 | May and November 53} «à 
87,648 10 ae London Platino-Brazilian теде созса ааа 111 114 4 2d - és 

£100,000 100 67 6 per Cent. Debentures .............,.. 111 114 2s March & September - - 
£100,000 | £100 4% Pacific European Tel.4% Guar. Перс eee cui 434 108 11 8 12 5 “ - en 

11,839 8 4/0 Reuters — 7 8 7 8 5 0 0 | April and October.. - oe 

8,881 |£100 Cert.| £l *Submarine Cables Trust 6 per 6 140 145 140 145 4 2 9 141 — 
15,609 10 6/0 | West African Telegraph. unter reg . 5 6 5 6 6 0 0 | January and July — m x 

‚300 100 5% |* Do. брег Cent. Debentures (red.). 24050061 206 207 104 107 415 3 | March & September .. e. 
80,000 10 2/0 | West Coast of America ........ — 1 2 1 2 E. January and July .. 1 sj 
£150,000 100 8% Do. 8 per Cent. Debentures, 1008244594 99 1%: 99 101 715 0 | June and December — КА 

88,321 10 0/6 West India and Panama .............. ad nab ént.cs 1 ’ 14 18 е E li — 

5563 10 6 Do. брег Cent 1st Preference — 11 12 11j 12 5 0 0 | May and November 11$ А 

4,669 10 6 Do. 6 per Cent. 2nd Preference ............ 94 15 94 104 514 8 » - — T 

£80,000 100 5 * Do. брег Cent. Debentures, 1917 (red. "Ч = plas 108 111 108 111 410 6 | June and December 111 = 

64,248 15 5 Western and Brazilian.... - 8l 91 8} 9} 417 4 | May and November 9} ile 
83,129 it 8/9 Do. Брег Cent. Cumulative Preferred .... .. 7 7 7 5 0 0 - .. А 
83,129 7 1 Do.  Deferred Ordinary .... TA 2 2 21 2 ге — — z 

£165,200 100 6 * Do. 6 per Cent. Debs., Series w Aiglo ....| 103 107 103 107 5 12 2 | February & August e | 

206,4 100 6% Do. 6% Mort. Debs., Series B“ 1910 103 107 108 107 512 2 — - 

$1,177,000 | $1,000 7 Western Union 7% 1st Mort. (Building) Bonds....| 110 115 10 115 6 з 7 | May ‘and November 110 2 

64, £100 6 Do. 6 per Cent. Sterling Bonds (red.) .. 14 107 104 X7 5 14 10 | March & September = 8 

кү А in ера ц 
, Chili Telephone (fully paid рүү 4 8 4} 4 811 — on — 

224,850 "B lid. | Consolidated Telephone Const. & Manufacturing .. ; ih * May and November ЯА in 

171,504 1 1/0 | Oriental Telephone and Electric (fully paid) .... р ЕТС S El. ASESOR - " 

684,597 5 2/6 | National ...... төзе 7 7 9" 1 311 0 | June and December 74 71 
15,000 10 6 Do. - r Cent. Cumulative Ist Pref. ...... 17 19 17 19 3 3 2 2 а je 8 
15,000 10 6 y Cumulative 2nd Pref. (fully ра, — 17 18 17 18 8 8 7 " " " - 

119,234 5 2/6 Do. CE BE EN ааваа 61 7 63 7 811 5 = 611 6} 

1,100,000 | Stock % benture Stock, 349 (red.) ....—......| 107 110 107 110 3 8 9 | January and July .. 108 is 

58, 5 [0 "United River A K 312 4 31 41 414 2 | July . Hn 2: 

4140,783 | Stock 54 ро. 6 per Cent. Debenture Stock (red.) .. ......| 10L 108 104 107 414 4 January and J uly .. * aa = 
ELECTRICITY SUPPLY COMPANIES. 

- р am Баара Electric Supply ...........,.... veces | — M T T. A 
40,000 £10 10/0 City of London Electric Lighting rA wd awe 16 17 16 17 218 10 | February & August 163 = 
40,000 10 6/0 Do. 6% Cumulative Pref — T „ел 174 18} 174 18} 8 410 | January and July .. 18 17 

£100,000 | Stock 5% Do. 57 Debenture Stock (red.) 183 137 152 136 214 1 | June aud December 22 as 
19,900 £5 "Electricity Supply Co. for Span ка К + is =: 
£30,000 £5 26 | Charing rr & Strand Electricity es Corp. . 8} 9} 9} 91 218 5 - 91 9 
£57,400 £100 5% Do. r Cent. Debentures,1900 ............ = de - "A ue 

22,475 £8 .. | County a ndon & Brush Prov. Ord. L (foliy A ^ 8 9 8 9 d ae n x 

£10,000 £10 5/4) Do. Pref. (fully pad 181 14 131 14] 44 3 - 1313 - 

322 £5 = House-to-House Electric .... æ \ on " < 

15,000 £5 ES Kensington & Knightsbridge El. Light (fully paid). E : - — En 
10,000 £5 6% Do. 1st Pref. Cumulative (fully pa Diss T 5 к January and July .. S 2d 

111,000 Б 2d London Electric Supply.. — ез 1 1} М - 5 a 
49,900 £10 6 Metropolitan 3 Supply (fully paid) .. P 18} 13} 13} 13} 218 2 - 13 13} 

2150, 000 Stock 4X Do. 48% Dobi; nnn cen 95924 44 22i 119 123 120 123 813 4 | June and December 121 121 

6,452 £10 4,0 Nottin Hill — B — XIII + 11 12 113 124 е e.. 12 — 

* * * * Rand ectric eee „„ “ee Pewee ee ee weeeteneeee ly, 17 ГЕ — LE -- 
19,980 £5 2/6 St. James and Pall Mall — | 121 13) 12 13 - 219 8 = 22 as 

,000 £5 7 Do. 7 рег Cent. Preference.. „ee 10 11 10 11 8 6 8 en 10} р 

59,900 5 3 Westminster Electric Supply (fally paid) . «2006.9 | 11 12 11 12 9 18 4 = 11$ 118 

ELECTRIC MANUFACTURING, &o., wi crimes 

90, 8 1/6 Brush Electrical Engineering .. S 1 it 1} 1 T - - РА 
90,00 2 6 Do. 6per Cent. Pref. Non-Cumulative .... 18 1 13 11 m Ms * 5а 

£125,000 | Stock 43 Do. 43 per Cent. Debentures.. 112 115 119 115 3 19 9 | March & September 1123 - 

28,1 5 3/0 Crompton and Со., 7 per Cent. Cumulative Pret. 2 21 2 21 ае January and July -. - oes 
89,261 5 1/6 Edison and Swan United (“ A Swan) (£3 paid) xd 1 21 12 21 6 13 4 | February & August e. - 

£100,000 | Stock 44% Do. 1% Mortgage Debenture Stock .. 03 106 103 106 4 5 1 | January and July .. ae - 
£20,000 £5 aS Electric and General Invest. Ordinary (£1 paid) .. d = 5% A - 

110,000 2 х Electric Construction 1$ 14 1 1} + a 1} 18 
12,845 2 2/9? Do. 7 per Cent. Cumulative Pref. .......... | 21 8} 2 34 4 6 2 | September ........ = as 
91,195 2 10,0 | Elmore's Patent Copper Depositing ........... И 1 — ‘a 1 I 

,000 5 * Fowler-Waring Cables (fully paid) ............. á à * 2 РЕ es 

60,000 10 5/0 | India Rubber, Gutta Percha, &c., Works 22 23 21 23 4 611 | February & August 22] 224, 

£200,000 100 4% |* Do. 4per Cent. Debentures .... 107 110 107  1!0 312 9 | March & September T .. 

20,000 £5 = Manchester Edison-Swan “A” (£1 103. рма). А i 1 e T - e: 
87,850 12 12 „Telegraph Construction and Maintenance .. $ 89 42 89 42 4 5 9 | March and July..... 414 404 

£150,000 100 Б Do. Б per Cent. Вопӣв................=.... 102 105 103 166 4 15 0 | January and July = ¥ 
£100,000 10 10% w. T. Henley's Telegraph Works Ordinary.. 174 18) 18 19 410 1 | March & September 183 18 
420,000 10 7/0 Do. 7 per Cent, Preference ................ | 184 194 18} 104 8 11 10 n » .. .. 
£50,000 | Stock 43% Do. 447 Mortgage Debentare Stock........) U2 117 1€ 2M 31611 | February & August 115 ie 
RAILWAYS AND TRAMWAYS. 
£680,000 | Stock 14% | City and South London Railway Con. Ordy. ...... 46 48 50 52 2 8 0 | January and July .. 4)] 48h 
7,650 10 5% Do. 6% Perpetual Preference .. ........ + 144 16 143 1th 8 6 8 » n : ae 

410,171 | Stock 4% Do. 4% Perpetual Debentur . | 186 188 136 188 218 0 | May and November 188} - 
87,500 £10 RP Liverpool Overhead Railway m. = .. = = = = = =- - 18 18 1 -8-7 ра 2 - 
10,000 10 5x DE 8X TRNÉEEMMÓ quim osi we p» QD dn C Ee — 16 17 N — - - 

195,000 |. [Stock 4X 1 ̃ͤͤ WW uiu eim op e эг ри 1124 114 8 910 | January and July e - 


* In calculating the yleld on this security, allowance has been made for accrued interest, but nct for redemption. 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


e — SN `a 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 


*99999999999999 


Small! Space, 
Small Cost, 
High Efficlency, 
Perfect 
Governing. 


*99999999999999 


For Prices and Particulars apply to 


BRUSH ELECTRICAL d 
ENGINEERING CO. — 


У > P, Р * 
— "M 
Ё х9 — LT 
iv u 
> 
^ ў 
. NU 
iz 2 b ox 725 e ^. и Ұс * 
Е 
Е 


LIMITED, ° oi > .. LE. А ЖОС NS “a 
E х J N sd: Хе 7 У, “ Novi 
"uo NIIT x Ao | 227 . ä 
40, Queen Victoria Street, de ae SA к; F 
LONDON, Е.С. e 


—— 


GREEN WOOD & BATLEY, , Ltd., 


ALBION WORKS, LEEDS. 
General Electrical Engineers. 


m 8, AV, 44444 ч— 


MANUFACTURERS OF 


TES BS a ALTERNATORS, INCANDESCENT and ARC-LIGHT DYNAMOS 

| ee) for ELECTRIC LIGHTING, ELECTRIC MOTORS for Tram Cars, 

„ MINING MACHINERY and as applied to Machine Tools. 

FACTORY ENGINES and HIGH-SPEED ENGINES for Electrical 
and other Purposes. 


25 IS — MANUFACTURERS of SPECIAL and GENERAL TOOLS for ELECTRICIANS. 


6б MAINS. 


CALLENDERS GABLE & CONSTRUCTION CO0., LTD. 


MANUFACTURERS OF 


ELECTRIC LIGHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors. Ironfounders and Ooppersmiths, Makers of Lead Tube and Pipes. Bitumen Refiners 
Head Office: 90, CANNON STREET, LONDON, E.C. : 
Telephone No. 15188. Telegraph Address: '' CALLENDER LONDON. 
Faoctory—ERITH MARSHES, HENT. 
LIVEBPOOL—Oldhkham Pince, Renshaw Street. BIBMINGHAM—S5S8, Water Street. 
NOTTINGHAM— King John's Chambers, Bridiesmith Gate. GLASGOW- Great Western Road, Kelvinside. 
Also Contractors for underground Mains at ABERDEEN, COATBRIDGE, BU UBNLEY, LANCASTER, HUDDERSFIELD, SHEFFIELD, HULL, OXFORD, HANLEY, 
The CALLENDER COMPANY is prepsred to Eee the 1 of Underground Mains, including all excavation and reinstatement of paving, building boxer, 
feeder points, or transformer chambers, e lam and all other accessories required for the complete equipment of the distribution network of a Central 
Station, for either HIGH or LOW TENSION with CONTIN’ IN UDUS or 4 or ALTERNATING CURR. 
1. With Vulcanised Bitumen Cables laid solid in Bitumen. 
2. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes. 
3. With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in the earth. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
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EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. | 


By DIRECT TRIPLICATE CABLES, to —€— Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique. (duplicate) 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 

Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 
By SINGLE CABLE to the Azores, Tangier, Tripoli, Oyprus, Seychelles, Mauritius, 
and Manila. SSS 
| Telegrams should be sent from the Oompany's Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street. . LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. | | 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, R Santa Maura, Tinos, Andros, Zea, and 
ali the Gree ands. ; 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


In sending Tel from Postal Stations СС | 22 th ds bel Пей gratuitous! 
^ Scare should be taken to mark them VIA. HA STERN, the comet Ао нь 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIALż WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECTED WITH 
ee CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 
MENTS, OHIN A, MANILA, COCHIN OHINA, J 'APAN, JAVA, AUSTRALIA, NEW ZEALAND, N EW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, OON STANTINOPLE, AND OTHER PLACES IN 

TURKEY AND THE EAST GENERALLY. | 
The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 

over every Message. 
| are accepted ab the Company's Offices— 

LONDON: 18, Old ^; Broad Street, E.O. 6 and 8, Lime Street Square, and 

10 and 11, Mincing Lane, E.O. | 


LIVERPOOL: Walmer Building, 6, Water Street. 


MANCHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the charge made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &¢., are forwarded post free ов 
application to the Company's Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B. d. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY OOLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For SHIPS, STEAMERS, YA: YACHTS Te пале oe or осме), LAMP-POSTS спав and Electric) 
and for ALL PURPOSES v a hard and washable surface years of rough we: 
THE INDESTRUCTIBLE PAINT „Аена “the action of acids and ey рган rie iron M AC Roofing, pi Tanks, &c 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OT TEMPERATURB, ёс. 
BROWNING'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 
Perfeet Oure 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "er Damp Walls. 


Makes Bricks, Porous Stone, Cement, &c., weatherproof. Ib was applied to OLEOPATRA'9 NEEDLE IN may лате and a after e eleven years 
exposure to the trying climate of London, Mr. Dixon, C.E. (who brought the Obelisk to London), Times, May 28th, 1890 


THE PAINTS and the SOLUTIOH SECURED the HIGHEST AWARDS at t each of the EXHIBITIOHS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1864, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON." 


H ALLOWEEN. Duncan Wallet and Co., 


Shi of Wines, Spirits, Teas, Coffees, &o., in Bond, 
INDIGESTION, WIND, BILE, SICKNESS, HEADACHE, e FENCIUBOH STREET. LONDON, E.0. 


A pure and harmless Cordial, and a splendid Pick-me-up. | Special Arrangements made for supply of Telegraph TAREA Outs RHONE 
KERS Messrs. D. W. & Co. supply Provisions and Bonded Storer tothe C 
A BOON TO J. IDE D WOR CER S AND THINKERS. of several pn 145 - d улвтосв EN ARETENSION. ROBT RALASIA, AND 
1 AND SOUTH AFRICA an 
E 2s. 9а, Кое SK ads MEOE ABA CHINA TELEGRAPH COMPANIES, and are prepared to execute orderson specially 


DYSPEPSIA CURE C0., I8, Eldon St., FINSBURY, E.C. | tavourabie terms on shortest notice. 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CÓ.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, RATIONAL 
LINE, STAR NAYIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs, MILBURN & 00., Ir. V. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, =w" GARFORD ST., LONDON, E. 


TELEGRAPHIC ADDRESS | " KIRKALDY LONDON. 


: CLEOPATRA'S NEEDLE. .- 
“HYUVN ЗСҮЫ і 


| 
NL ытын Wee rue 


XXXIV. 


THE ELECTRICIAN, AUGUS1 28, 1896. 


F Uite Fish X 
MOSSAMEDES 


euet р, 


Blantyte 
— 


N * 
| m 


"m di 
ullliman 


Cunen F * 
> o OVAMBO ND Vir 
e re 
" * * » T C Salisbury L 
| 1 B 9 2 Land 0 the YF? Ch rter 
| Y c вернем — nee,! or D * 
3 ЕХ (ATABELE, LA Q R.Zampeze 
> Ii ко. J Beira 
| ? ж A, S Gofalagl^. Pungue 
i BiMmb de х GAZA 
ил er spe Bight D ALM RALA ND K MAS Tuli 
E NJ" TATI DISTRICT до Ти 
| ** а nab Desert BAMANGWA ae, Ces p. A 
alfish Bay | LAND popo Д San Sebactian 
| - Pa Pt D'llheofh КАША НАА | ў li 
| ^ > b 5 
Б q.Lady Grey 
LE > , » 
{ DESERT Ф (/fhambane 
GREA 
3 e EN =z 
1 E alopo p s i 
> Spencer B. A “ee SN : а риг@ 1 
; . Johannesturg Barbertono Lar bz Реб7дез Р, - =< 
A Р, F BRITISH ; RE Р © "DL C * VF agoa Bay 7 
v ngra Редиепа NAMA ау ALAND Posthefstroome f { m 
| Elizabeth Bay (ce Faj A rr Ww 
| 2 BEOHUANALANDIA v — (LAND Tong : 
f vÅ Ц 3 ^^, . кї Е. В У ILI. AN 
! © Newcastid, Ў ae { ы o 
| w^ Lad >< А ё. jrowy A 
| y- 2 чн > SA’ LAND ae Q 
e 


RU, 


— East Londen 
Bathurst ò 


p CAPE TO Aas 
- w 7 > 
Tab’ E Ca P^ \ 
$. f Ge eo: 2,966, 
“Ox, *- 


* 


THE EASTERN = SOUTH AFRICAN TELEGRAPH COMPANY 1. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Limen, ^о 


THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 


CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL. 
EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA, 
BAGAMOYO. DAR-ES-SALAAM. ' 
WEST COAST. 
BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia). i BISSAO. CONAKRY. 
SIERRA LEONE, BOLAMA. GRAND BASSAM. 
ACCRA. PRINCIPE KOTONOU (Porto Novo) 
LAGOS ; GABOON. 
. S. THOME. WHYDAH. 
5 3 GERMAN 
BONNY. BENGUELLA. ЧЕН, 
MOSSAMEDES. CAMEROONS. 


. CAPE COAST CASTLE. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E.C. 


Чү | By order 
H. E. PLANK, Secretary, GEORGE DRAPER, Secretury, J. CAMBROOK, Secretary, 
Arnioan Dmxot TELEGRAPH COMPANY. EASTERN AND oura ArRICOaN TELEGRAPR West Arrican TELEGRAPH COMPANY., 
` Company, 
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THE WESTERN & BRAZILIAN TELEGRAPH C0., In. 


TEE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira ada . v — o 
Саре Verde Islands—8t. Vincent. 
ši is 8t. Iago WE Ба a. we 
Brazil—Pernambuco .. oo 
т All other Statio,ss 
Uruguay—All Stations 


Argentine Republic—All Stations... ..  .. y 
Paraguay—All Stations с з ЖШ ы oo 
Bolivia—All Stations ... .. .. а on om 
Ohili—All Stations ee Ce и а е 
6 | Peru—All Stations IE. 


0000006 


Tariff- Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies, Messages should be marked “Via Eastern." 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
BraziwiaN SusmakinE TELEGRAPH Co., WimoHESTER Носве, Ор Вволр Sreest. 
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“COMMERCIAL.” 


THE LEADING ATLANTIC CABLE COMPANY. 


MACKAY - BENNETT SYSTEM 


THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES To ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH СО. The greatest competitive system of Telegraphs ever 
maintained In the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CONNECTIONS. CANADIAN PACIFIC TELEGRAPHS reaching all Important places in CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 
“МА COMMERCIAL." „аот f nmt being бану this Company's system, please mark them ‘Via COMMERCIAL," whieh 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC, 


GENERAL ОРЛОВ, LONDON, 
BISHOPSCATE HOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, Е.6. 
FREDERICK WARD, MANAGER IN ENGLAND. 


HAD OrFIOB: 258, BROADWAY, NEW YORE, U.S. A. 


J. W. MAOKAY, PRESIDENT. — 
Guo. G. WARD, VIOB-PRESIDENT & GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS, T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direct. Both Cables are duploxed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and £1,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
OENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and OENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Via Western Union.” coined tape 


The Ойон of the Company 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.O. 


in Great Britain are— 
RECEIVING OFFICES: 
40, MARK LANB, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE LONDON, w. o. 1, PANMURE : TEEBT, DUNDEB 
CHANGE, LONDON, Е.С. 


#1, ROYAL EX A5, BXCHANGB BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 
100, FEN LONDON, B.C. BAOKHALL CHAMBERS, BALDWIN ST., BRISTOL. | EXCHANGE BUILDINGS, LEITH. 
Dime HOUSE, ABN DIT ST., STRAND, 7 EXCHANGE, BANK m MANCHESTER 


19, GORDON STREET А ROYAL 
LONDON, W.O. 10, ТОРЕ. BQUARB, BRADFORD. 1, SIDE, NEWOASTLB-ON-TY 
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TELEPHONE No. 15,077. TELEGRAMS: " INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), -- : 


Electrical Auctioneers, Valuers, 
| AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TECHNICAL OLASSES. 


COLLEGE, VICTORIA UNIVERSITY, 
MANCHESTER. 


()WENS 


: PHYSICS DEPARTMENT. 
COMPLETE INSTRUCTION is given to Students preparing for the Electrical 
Profession. The Dynamo House is fully equipped with Direct and Alternate-Current 
amos, Motors, Transformers, &c. Special courses of lectures are delivered, 
including опе on Dynamo Design. 
Full particulars of the courses of instruction qualifying for the degrees of the 
Victoria University will be forwarded on application. 
The SESSION commences on Tuesday, OCTOBER 6th. 
S. CHAFFEBS, Registrar. 


JJ... EIU. 8 
UNIVERSITY COLLEGE, NOTTINGHAM. 


SESSION 1896-97. 

The SESSION begins SEPTEMBER 28th. 

COURSES of INSTRUCTION are arranged in the Departments of (1) Language 
and Literature, (2) Chemistry and Metallurgy, (3) Natural Sciences, (4) Mathematics 
and Physics, (5) Engineering, (6) Agriculture. 

The var'ous Laboratories and Workshops are fully equipped. 

Preparation for London University Examinations. 

Prospectuses may be had from the SECRETARY. 


[ NMYBESITY COLLEGE, BRISTOL. — CHEMICAL 
DEPARTMENT. 


Professor—SYDNEY YOUNG, D.8c., F.R.S. 
Lecturer —FRANCIS E. FRANCIS, B. Sc., Ph.D. 
: Junior Demonstrator—E. HALFORD STRANGE, В.8с. 

The SESSION 1896-97 begins on OCTOBER 6th. Lectures on Inorganic, Organic 
and Advanced Chemistry will be delivered during the Session. The Laboratories 
are fitted with the most recent improvements for the study of Practical Chemistry 
in all its branches. In the Evening the Laboratory is opened and Lecturés on 
Ino c Chemistry, at reduced fees, are delivered. Several Scholarships are 
tenable at the College. CALENDAR, containing full information, price 1s. (by 
рове ре за). For prospectus and further particulars apply to JAMES RAFTER, 


(UNIVERSITY COLLEGE OF NORTH WALES, 
| BANGOR. 


ELECTRICAL ENGINEERING. ' 


Professor ANDREW GRAY, LL.D., F.R.S., will begin in October next a systematic 
OOURSE of INSTRUCTION in ELECTRICAL UREMENT and PRACTICAL 


ELECTRICITY. 

The Physical Laboratory is шү. equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved modern Measur- 
W tor all branches of Electrical Engineering. 

boratory fees at the rate of £1. 1s. per term for six hours per week. 
Сооронов fee for all College Lectures for the Session, £10. 
Applications for Calendar, Prospectus, and general information to be made to 


J. E. LLOYD, M.A., Secretary and Registrar. 
HERIOT-wATT COLLEGE, EDINBURGH. 


Е. GRANT OGILVIE, M. A., B.Sc., F. R. S. E., PRINCIPAL. 


DAY CLASSES—SESSION 1890-97. 
The SESSION extends from TUESDAY, 6th OCTOBER, 1896, to FRIDAY, 
4th JUNE, 1897. 

These Classes provide Courses of Study extending over one or more years, suitable 
tor students who have previously passed through the curriculum of a secondary 
school. The princi Courses are :—Physical and Chemical, Mechanical Engineer- 
ing and Elect Engineering. There are also Classes in French, German, 
Drawing, and Practice of Commerce. 

Class Fees from #1. 15. to £4. 4s. Session Fee, £10. 108. 

There is also a Preparatory Course of Instruction for Agricultural Students. 
Session Fee, £5. 5s. 

An Extract from the Calendar of the College, givin Paronin of the Day 
Classes, and of the various Appliances, Laboratories, an orkshops available for 
instruction, may be had on application to the Librarian, at the College, or to the 


urer of George Heriot’s t. 
DAVID LEWIS, Treasurer. 
Treasurer's Chambers, 20, York-place, 
Edinburgh, 21st July, 1896. 


THE DURHAM COLLEGE OF SOLEN CE, NEWCASTLE. 
DEPARTMENT OF ENGINEERING AND NAVAL ARCHITECTURE. 


The College offers complete COURSES of INSTRUCTION in. MECHANICAL, 
MARINE, ELECTRICAL and CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
MINING and METALLURGY. 

"The Laboratories contain Quadruple Expansion Experimental Engines, 100-Ton 
Testing Machine, Compound Horizontal Engines, Dynamos, &c. 

The Degree and Titles of the University of Durham are open to Students. 

The T SESSION begins 28th SEPTEMBER, 1896. 

The Calendar (Is.) and Prospectuses on application to the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS, 


Telegrams, ‘‘ Turnstile London." 


Sheffield. 
EPUCATED young ENGINEER (21), 44 years’ training, 


| London, E. 


| | 
SOUTH-WEST LONDON POLYTECHNIC INSTITUTE, 


— — 
— 


Кє STANLEY | 


2 Gola Medals. 


һм 


Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 


| Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 


— PRICE LIST POST FREE, — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
~ Telephone, 05188 . 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 


AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND POR 
EXCHANGE, are inserted in THE ELECTRICIAN at the following low rates: 


1s. 64. 
ed. 


| Nine Words tothe Line. 


SITUATIONS VACANT AND WANTED. 


ELECTRICITY. 


AGENCIES are WANTED by the undersigned firm, who 


intend to open a new separate business in the electrical trade in Copenhagen. 
Premises are large and in good position. They are suitable for an exhibition of 


electro-technical articles. 22 
Address : NELSON & NORDSTROM, 
Stenosgade No. 1, Copenhagen V. 


__ ________—————————— 
FABIUS HENRION, Nancy, France, requires for his electric 

lighting and transmission of power departments, several ENGI NEEBS, com- 
petent to prepare plans and estimates. E 


petent to prepare plans and Gem e _ 0 o —— 
REMIUM PUPIL WANTED.—Exceptional advantages, 


Company proceeding with additional works, mains and plant. ~ Apply MANAGER, 
Chatham, Rochester and District Electric Lighting Company, Limited. 


рана a a AE An a RR REE 
WANTED, competent general BENCH HAND for electri- 


cal fittings and repairs. —BAXENDALE & Co., Manchester. 


— ——— — T 
WANTED, WIREMEN CARPENTERS. First-class men 


only.—Apply, SHEFFIELD ELECTRIC LIGHT AND POWER COMPANY, LID., 


‘desires BERTH as ASSISTANT ENGINEER, or charge of lighting plant.— 


4 A. C., St. Margaret Cottage, Cheltenham. 


| PRACT ICAL ELECTRICIAN 


requires RE-ENGAGE- 


MENT ; 7 years’ experience erecting and taking management, house and ship 
lighting, gas, oll and steam. Excellent references.—'' ELECTRICIAN,” Mill House, 
erstham, Surrey. 


— —-—t—t— — — —ө———————————_— 
QITUATION WANTED as ASSISTANT on installation or 


otherwise; 8 years’ practical experience, including care of Шаа оа (gas 
and steam), accumulators, wiring, lathe, and vice work; also theoretical training. 
Willing to go abroad.— Moderate wages for permanency.— Address, 2256, Electrician 
Office, Balis ury-court, Fleet-street, E.C. 


REMAN ; also experienced in lathe and bench work, 


wants permanency, good references.— C. G." 97, Theydon-road, Old Ford, 


MANRESA ROAD, CHELSEA, S.W. 
(Near Chelsea Town Hall. Nearest railway stations, South Kensington and 
| Sloane Square. ) 


Principal—HERBERT TOMLINSON, B.A., F.R.8. 


'ECHNICAL DAY CLASSES in Mechanical and Electrical 

" Engineering will be commenced on SEPTEMBER 29th, 1896. 
The Full Course will extend over a period of at least two years. 
Fee for complete course, £15 per annum. 

For further particulars apply to the Secretary. 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). - 


8&4,FPenywern Road, ANL COURT, . 


principal: G. W. de TUNZELMANN, B.Sc., M. l. E. E. 
Senior Instructor: О. CAPITO, M. l. E. E., M. l. M. E. 


^. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING. | EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 


The NEXT SESSION will begin on TUESDAY, October 6th. Applications for 
YT will be received up to Friday, October 2nd. Prospectus (free) from the 


ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP, &0. 


С 
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JUST PUBLISHED. Espeolally Suitabis for Gity Sullds Olasses. By W. PERREN MAYOOOK, . i. E. E. 


ELECTRIC LIGHTING AND POWER DISTRIBUTION. 


AN ELEMENTARY MANUAL OF ELECTRICAL ENGINEERING. 
THIRD EDITION. Thoroughly Revised and Corrected and greatly Enlarged. In Two Volumes. Crown 8vo. 
Vol. I., 430 pp. and 231 Illustrations, ба. Vol. II. in preparation. 
Electrical Review.—'' A vast improvement on the last edition. The work will, no doubt, become a standard text book for schools and classes on this subject; as such 
н jar de One of the best and most up-to-date educational electrical engineering manuals now before the public.” 
Literary World.—" The work bears evidence of great care in its preparation, and should become a standard text-book.” 


WHITTAKER & Co., 9, White Hart Street, Paternoster Square. Е.С. 


OR SALE.—ENGINEERING WORKS and FOUNDRY, MANUAL OF 


with ENGINES, BOILERS, MACHINERY, &c. 


Premises consist of Gatehouse, Counting House, Private Office, Drawing Office, 
Stores, Turnery, Capacious Fitting Shop and Erecting Shop, Pattern Shop, Black- 
smiths’ Shop, Stables, Cart Sheds. Floorage, 6,268 square yards, which could be 


largely increased within the present buildings at a nominal cost. The premises are 
situated at Mains Loan, Punde, vimm gour поме = 5 дано; The PILED UNDER THE DIRECTION OF 
un nds to 1 acre poles, w ow feu duty o r anbum. | 
conversion into a cycle, motor, or other similar wor ` | ; e 
For particulars apply to— Lt (R eady in October. ) 5s. net. 


M SHIELD & KYD, DUNDEE. 
е This Manual will be published annually, and contains, among other. 


information, particulars of the last published Accounts of established 
WANT ED, and 1 FOR SALE. Electricity Supply and Electric Traction Undertakings, whether owned by 
Companies or by Municipal Corporations, and of Telegraph, Telephone, 


WAN TED, small Secondhand Pa Parson’s STEAM TURBINE. Manufacturing, and other Electrical Cow panies. 


State price, Y age and condition to 5048, Hlectricían Office, Salisbury- 
court, Fleet-street, E 
OR SALE, zs Scientific Librarians, &c.—Complete Set i 5, KING & SON, 12 4 14, King St, Wes Westminster, 
of “JOURNAL of Institution of Electrical Engineers,’ from commencement to 


present y year. 18 volumes bound half calf; 7 volumes unbound. Offers.—'EXECUTOR,” 
ectrician Office, Salisbury-court, Fleet-street, Е.С. 


pe pa! UTENSILS, SCRAP, LAMP TOPS.— Best 


ces given by Derby and Co., 44, Clerkenwell- road, London, E.C. N.B.— V U L C A N | | ED 
Platinhm ; 


HARBURG INDIA- ph ae tend C. cO. 


CCUMULATOR CHARGING.—C. H. CATHCART London Warehouse F. WIN 
A and CO., having uec adapted for this purpose, Charge Cells of all 138, LONDON. WALL, WOOD STREET, $ C. 
sizes romptly, thoro cheery x Joris Pg ese 5 5 on 
rary me uses. A Salis Е j 
Hiro lr temporary lighting, experimontal use, d dings, Salisbury = 8 O N | it E 
— —u— ; lul 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 


London, 
ARTN — cO E ENGINEERS and 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeking * can obtain personally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed. ven TUN CHAS. RICHARDSON and 00., 342, Strand, London, W.C. 


THE 


BRITISH ELECTRIC TRACTION (PIONEER) "N 


1 and 2, GREAT wn STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G.C.M.G., C.B. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 
the requirements of each locality. 


Address communications to E. GARCKE, Managing Director 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
4. : CATALOGUES FREE. 


RED LION STREET, 


CLERKENWELL, E.C. 


w 


» BLACKMAN "| 
DRYING and VENTILATING | 


AT WORK, near GOODS ENTRANCE, ROYAL AGRICULTURAL HALL, inthe | 


LAUNDRY EXHIBITION, Aug. 24—Sept. 5. | 
BLACKMAN VENTILATING CO., Ltd., 63, Fore St., London, B. C. 


IT "m | WORTH YOUR WHILE TO BUY DIREOT. 
THE RELIANCE LUBRICATING OIL CO. THE NEW PHOTOGRAPHY. 


PURE HYDRO-CARBON NOM-GORROSE LuBricanrs | "ACUUM TUBES. INDUCTION COILS. 


Engine, 114. j Cylinder, 1144. Machinery, й: ie a| D. Н. BONNELLA & SON, 
Also Solid and Liquid Lubricants for au other ри a Manufacturers. 


RELIANCE LUBRICATING OIL COMPANY, ELECTRIC LIGHT, BELL AND TELEPHONE FITTINGS. 


12 Ut ik Cer G, T ME t ait © taa e 1. 
Depots a BRISTOL, HULL, CARDIFF & GLASGOW , 2 d ү 
Telegrams: 8 London. Steam Works: 42 & 43, KIRBY STREET, HATTON GARDEN, 
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EVERSHED 


VO LT Lists Now 
- Ready. 
AMPERE 


^». GAUGE 
. бїт. DIALS. S, 


4a A0 4a AO 
MI. sfelv 
аа а "а в 


FOM AN UNTOUCHED PHOTOGRAPH. 


Prices from £1 : 19: O. 


.EVERSHED & VIGNOLES, Ltd., 


Woodfiold Works, Harrow Road, W. 
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LECLANCHE BATTERIES. 


THE LECLANCHE 
efficient form of Leclanché Bat 
as to render it practically a seal 


.| R. AYLME 


U pn 


LECLANCHE BARBIER WET CELL Telograms: ‘‘ LBOLANOHE LONDON." 


LEOLANOHE-BARBIER PATENT CYLINDRICAL AGGLOMERATE BATTERIES. 
ALSO 
ACCLOMERATE BLOCK AND POROUS POT BATTERIES. LECLANCHE ACCLOMERATE BLOCKS OF ALL SIZES. 


‘BARBIER CYLINDRICAL AGGLOMERATE WET CELL is the newest and most 
It is an open cell, all parts being instantly accessible, but so arranged 


one, with no evaporat'on or оор! 
о 1.—E.M.F. 1:5 volta, I.R. 0:4 ohms. No. 2. —E. M. F. 1˙5 volts, I. R. 0°8 ohms. 


THE LECLANCHE-BARBIER CYLINDRICAL AGGLOMERATE DRY CELL possesses all the advan- 
tages of; he wet one, with the special feature that not being sealed up (like all otber dry batteries) any de- 
creasein its E. M.F. can be at once restored by letting it absorb a little ammoniacal solution. 


thus constantly maintain its efficiency at a trifling cost. 
No 1.—E.M.E. 1:5 volte, I.R. 0:5 ohms. No. 2 —E.M.F. 1:6 volts, I.R. 0:6 ohms 


40LR AGENT POR GREAT BRITAIN AND THE COLONIES — 


47, Wictoria Street, 


— 
— — — 


ng salts. 


The user can 


LONDON, S. W. 


ILLUSTRATED DESCRIPTIVE PRICE LISTS ON APPLIOATION. ү — 


GOLD MEDAL, PARIS, 1889. LECLANCHE-BARBIER DRY CELL. 


NOW READY, NEW EDITION. 


THE ALTERNATE-GURRENT TRANSFORMER 


IN THEORY AND PRACTICE. VOL. I. 
By Prof. J. A. FLEMING, M.A., D. Sc., F.R.S., M. R. I., &c. FULLY ILLUSTRATED. PRICE 12s. 6d., POST FREE 


Five Issues of the eriginal Vol. i. were made and oxhausted between 
September, 1889, and March, 1896. 


Since the issue of the First Edition of this work the study of the properties and applications of alternating electric currents has made enormous 


progress. . . . 
to the increasing numbers of those who are practically en 


. The author has, accordingly, rewritten the greater part of the chapters, in the hope that the book will continue to be useful 
ed in alternating-current work. Academic methods are avoided, and the necessities of 


the student who has to deal with the subject not as a basis for mathematical gymnastics but with the object of acquiring practically useful knowledge, 


have been fully considered. 


“THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, E.C. 
And all Booksellers at Home and Abroad. 


THE ARTEMIS LIBRARY. 


THE 


Crown 8vo, fully illustrated, gilt edges, 7s. 6d., post free. 


PEOPLE OF THE MOON. 


A Novel By TREMLETT CARTER. Illustrated by D'Aguilcourt. 


Short extracts from what the Leading Journals say of ‘‘The Peopie of the Moon’’:— 


*! Mr. Carter, reasoning on the bold hypothesis that there may be a people living 
in the interior of the moon, and also on that surface which we never see, has con- 
structed a really striking romance with a scientific ring about it that reminds one of 
Jules Verne's realistio tales. It is decidedly fresh and so far touches on ground 
that nobody else has trod. Perhaps the introduction and bringing to earth of the 
strange lunar book, with its wonderful romance, is a trifle too fanciful but much 
pains has been taken with it, and the story of Indra, Prince of Zala, is a highly 
romantic and picturesque story of adventure, and ably assisted by the drawings as 
it is, is likely to fascinate a good many readers.”—Spectator, June 27, 1896. 


* This remarkable book bears upon every page evidence of scientific knowledge 
and vivid imagination The attractive parts of the story, front the sciéntific 
point of view, are those which show the author's acquaintance with electromagnetic 
waves and the ether. He makes the Saráva (the People of the Moon) possess 
machines to etherealise matter, so that by having two powerful el-ctromagnetic 
foci at any distance apart, it was possible to traosmit objecta or peo le from oue to 
the other with the velocity of light; the object being ethereal at one focus, 
projected to the other, and then by a similar series of electromagnetic waves con- 
v into its material state. Having reached such a high state of knowledge of 
the ether, it is hardly necessary to ssy that the Saráva could see and speak with one 
another at a distance, without the necessity of connecting wires, and had also 
managed to tap the ether and use its terrific energies in destructive weapons. How 
very intelligently, and with what regard to known facts these imaginary machines 
are constructed, can only be appreciated by a perusal of the book. We congratulate 
Ше Antor ou the skilful and original way in which he has handled an old subject.” 
— Nature. 


„The reader will travel through a strange country indeed, and among an almost 
bewildering variety of marvels. The People of the Moon seem to have carried 
acientific research and invention to a pitch at which we poor earth mortals can hardly 
hope to arrive in the course of another thousand years or so."—T'he Electrician. 


The story із a mixture of Jules Verne, Rider eee pei and Bulwer Lytton. 
Mr. Carter unfolds his ‘ fairy tales of science’ with cons derable ingenuity, and the 
interest of the book—if ouly from an imaginative point of view—is very considerable. 
‘The горе of the Moon is handsomely got up, and there are numerous well- 
executed illustrations by D'Aguilcourt."—Cape Argus. 

" Mr. Tremlett Carter has brought to bear upon his first novel an amount of 
technical knowledge that enables him to present, after the fashion of Jules Verne, 
the most astounding phenomena to a rationally ed accompaniment fairly over- 
whelming to the general reader. Once the impossible is accepted the story is made 
to A propon with a vivid force that enables the mind of the reader to overcome any 
hesitation as easily as ita hero does more material obstacles." — Morning Advertiser. 


Of all Booksellers and at the 


„% Mr. Tremlett Carter has chosen a good subject, for few things are there in the 
heavens above or in the earth beneath more debated upon at the present time than 
fair Luna, her constitution, and her in-dwellers. Mr. Carter's novel is beautifully 
illustrated by D’Aguilcourt. For daring originality and stupendous flights of 
imagination the work would be hard to beat. The book is certainly pleasant reading, 
and үч. ean written from a literary point of view ; but its contents are so utterly 
astounding as to be calculated to daze the mind of any individual of ordinary calibre. 
Prince Indra, son of the great sd Leono, the ruler of the people of. the moo 
dwells in the ancient city of ZAla, which is about fifty miles from the exact centre 
the moon, and he is induced to go on a voyage of discovery into regions never before 

netrated. The wonderful powers which are given into his hands could only have 

n imagined, one would think, by au electrician, a mechanician, and an astrono- 
mer. Lord Lytton essayed something of the kiod in his ‘Zanoni’ and his ‘Coming 
Race ;' but for flights of imagination, as we remarked before, commend us to ' The 
People of the Moon.. Liverpool Courier. 

“ Tremlett Carter has a fantastic im ation, and takes his readers through 
many strange experiences." — Black and White. 

"There is a power of fantastic description in the book that suite the curious 
scenery of D'Aguilcourt's illustrations."—Dauy Telegraph. 

‘t There is so much of the marvellous lu Mr. Tremlett Carter's book, that at length 
we cease to be astonished at anything he chooses to tell us. A skilful use of 
scientific facts gives to the narrative a partial sente of verisimilitude. The book is 
boldly oonceived aud well written. The illustrations are of considerable merit." — 
St. James's Gazette. 

* For daring orginally and stupendous flights of imagination the work would be 
hard to beat. The book is certainly pleasant reading, and capitally written 
from a literary point of view. Liverpool Mercury. 

“Wo of the pens of Jules Verne and Rider Haggard m fact, the book might 
well have been written by these two authors in collaboration. . . . The book is 
printed in clear bold type, and, besides being capitally illustrated by D'Agullcourt, fa 
very prettily bound, ita silver-edged leaves being a striking feature" —Soutk Africa. 

“ Tremlett Carter very cleverly utilises modern scientific discoveries to make up a 
marvellous chain of adventures, which the reader cannot but peruse to the very end. 
The story juna] кон credit to Mr. Carter's imagination and scientifical dreams.”— 
Glasgow Her 

‘There is imagination in this story, as well as skill in the telling, and it will 
doubtless fascinate many young readers. - Dau News. 

“The tale is thrilling in the extreme and cleverly worked out."—Graphic. 


“It is a book of marvels."—Yorkshire Post. 
Libraries. 


LONDON: “The Electrician” Publishing Company, and Simpkin, Marshall and Co. 
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Send for New Catalegue. REDUCED PRICES. 
VICTORIA WORKS, OLD CHARLTON, KENT, and 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 
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se “Blackley T ү PROTECTION 
Jh 


«ss nier P mn | ANN SW Же WS? 


Sole Manutacturers, = 


CONNOLLY BROTHER 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. , 


Dirty the Fingers. 
Telephone No. 2361. Telegraphic Address: Connollys Blackley.” 


ORDERS EXECUTED FROM STOCK. | No Solution 
LONDON AGENCY: C. F. QUICHE, 72, Finsbury Pawement, Е.С. Required. 
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ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., sens, MANCHESTER. 


on page civ. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and BWoilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of ali Sizes up to 1,500 h.p. The “ECONOMIC” Boller is one of the best 
— —— steam generators before the publio not only 
for Efficiency but for Eoonomy and Dura. 
bility. This Boiler contains 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
SUCCESS. 
Cornish, Lancashire, “ Essex,” Vertical, Looo- 
motive, Boonomic, Safety, Water-Tube, 


| Crompton E Bo. SG 74 | Yonortant e eAnnouncement 


Horizontal Engines, 
Vertical Engines and Boilers. 
Tandem Engines, Simple and Compound 


Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi.Pixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


Marine, and other Boilers. 


р. Р. & CO. ARE MAKERS OF MIGH-OLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


| ALL RIVET HOLE8 DRILLED. 


Telegraph Address: PAXMAN,COLCHESTER." Paxman's Patent “Economic” Steam Boller. BOILERS MADE UP TO #60 WORKING PRESSURE, 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office: $78, QUEEN а dare a STREET, E.C. 


THE ELECTRICIAN: 


A WEEELY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE 


ESTABLISHED 1861—1878. 


No. 955. [von Soon] 


NOTES. 


——— — 


Ax important and interesting point of law was raised at 
Exeter last week, when the Exeter Electric Light Company, 
now in process of liquidation, was summoned (in the person 
of Mr. KIL, who has been appointed by the Court of 
@hancery Receiver on behalf of the debenture holders) for the 
non-payment of rates amounting to about £4, which were due 
and owing up to the time of the transfer of the Company’s 
undertaking to the Exeter Corporation. On behalf of the 
Rating Authorities, it was stated that а summons against the 
Company had been granted, and that, therefore, the police had 
served Mr. Kyau, who, it was pleaded, was the only repre- 
sentative of the old Company upon whom such a summons 
could be served, the staff of officials having been disbanded. It 
was contended on Mr. KI. L's behalf that, whoever else might 
be served, he was certainly not the proper party ; and this view 
was upheld by the Bench, and the case was dismissed. This 
particular case has an interest from the fact that in time to 
come many of the electric lighting undertakings now owned 
by public companies will be bought up by the Local Autho- 
rities, and the position of debenture holders and other 
priority creditors will have to be defined by the Courts. The 
present case appears to us to be somewhat similar to that of 
* GASKELL and ANOTHER V. GosLING and ANOTHER,” reported 
in The Electrician for December 6, 1895, and February 14, 
and April 24, 1896, except that in this case the liability 
was incurred before the appointment of the Receiver. 
The ease with which at present limited liability companies 
can vanish into thin air is опе upon which considerable 
restrictions might well be placed, and that without “ injuring 
the trade of the eoumtry,"—the usual bogey whenever pro- 
posals are abroad for increasing the stringency of Company 
law. 

— 

Tux danger to which water-tube boilers are rendered pecu- 
liarly liable by feed water containing a large quantity of 
mineral or organic matter is well known to steam engineers ; 
and it is scarcely a matter for surprise that the report of the 
Board of Trade on the explosion of a water. tube boiler, at 
the Bankside station, last February, gives the closing of the 
down-take tubes by calcareous deposit as the direct cause. In 
consequence of the stoppage of circulation the horizontal 
water-tubes expanded excessively, and, putting a severe strain 
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on the front and back cast-iron headers, fractured three of the 
former and five of the latter. The sudden discharge of steam 
and water from the boiler, through the boiler front, unfortu- 
nately caused the death of a fireman. We believe that Messrs. 
Bascock and WI. cox have abandoned the use of cast-iron 
headers; at any rate, these are now being largely made of forged 
steel. It is possible that had the boiler in question been fitted 
with headers of this stronger and more reliable material, it 
might have given warning of something amiss before actual frac- 
ture occurred ; but, on the other hand, actual explosion would 
probably have been more disastrous. The immediate source 
of danger was the choking of the tubes, and the only really 
satisfactory remedy is to use feed-water practically free from 
calcareous matter. Merely using anti-incrustation composi- 
tions injected with the feed-water is, in a case of this sort, 
but an imperfect makeshift; and, if hard water is the only 
water obtainable, it should be thoroughly softened, and the 
mineral matter completely settled in a tank before the water 
is injected into the feed-heater. We are inclined, however, to 
accept the opinion of those engineers who believe that, where 
the feed-water is very hard or impure, it is best to use a shell 
type of boiler, which is free from the narrow water passages 
that are so liable to be choked in water-tube boilers. 


Tue table of data relating to a certain group of Continental 
electric supply concerns, which we reprint in a condensed 
form to-day from a German contemporary, presents several 
points of interest to English central-station engineers. Apart 
from purely engineering differences, such, for instance, as the 
use of slow-speed direct-connected instead of high-speed direct- 
connected engines, the two most striking points are the great 
use which is made of accumulators and the large arc-lamp 
connection. Vienna, with its 7,775 arcs, and Hamburg and 
Elberfeld with 1,105 and 2,540 respectively, are but exaggera- 
tions of a very general state of things. Vienna, with its 
output of 6} million units, and Hamburg, with its output of 
8} million units, are also calculated to make mouths water. 
The Hamburg station, thanks to its huge output and to the 
fact that it supplies current to the electric tramway system 
of that port, is able to turn out the kilowatt-hour for the 
abnormally low figure of 1:12d. That brings us to the figures 
for total cost given in the table. It would be interesting to 
know exactly what is included under that heading. Zinsen 
(interest) is a somewhat elastic phrase; and if we assume that 
16 comprises items equivalent to the sums set aside by us 
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for repairs and depreciation, we must admit that the total 
engineering cost of the kilowatt-hour is lower in Germany 
than in England. 


— 


Іх an article by Prof. Du Bors and Mr. Tavron Jones, which 
we print in extenso to-day, our knowledge of the current sorts 


of iron and steel now in the market is brought up to date. 


They confirm the observation of Prof. Ew that в soft iron 
or steel which has a very high permeability does not neces- 
sarily show a very small hysteresis, and hold that these 


qualities, indeed, are, to a certain extent, mutually exclusive. 


The material of very low hysteresis suitable for transformer 
stampings does not possess generally the high permeability 
Hence the pro- 
cesses of manufacture for these two -qualities are becoming 
A third kind of steel 
is needed for permanent magnets, and here the newer kinds 


of steel appear to be inferior to that produced twenty years 
Not the least 


desirable in the field-magnets of dynamos. 


differentiated the one from the other. 


ago and used in the famous Haarlem magnets. 
valuable part of this Paper is the concluding section dealing 


with the construction and ageing of permanent magnets, about 


which the manufacturers still maintain a sort of mystery. 


— eee 


IncIDENTALLY it may be remarked that Prof. Du Bors and 
Mr. Тлугов Jones have employed the term hysteresis in а some- 
what novel sense. As originally employed by Prof. Ewrna, it 
denoted the general physical phenomenon of the magnetic 
residual effects which lag behind their causes. 
of effects energy was invariably lost. 
define the amount of energy lost per cycle per cubic centi- 
metre as the hysteresis,” which, therefore, now becomes 
capable of being expressed in numerical values. 

At one time Farapay gave considerable attention to the 
composition of steel, in the hope of producing an alloy which 
should resist oxidation. This he attempted to attain by the 
introduction of small quantities of platinum and other non- 
oxidising metals. Though the research came to nothing, he 
produced several excellent steels, of which razor blades were 
made. In later life he used occasionally to present to friends 
razors of the steel so made with his own hands. It would 
be matter of some interest to know whether any of these 
razors are still in existence. The magnetic properties of these 
steels would also be a matter of more than passing interest. 


We have received a letter from Prof. Ducarp C. Jackson, 
of the University of Wisconsin, enclosing a copy of a Paper 
read by him and Mr. ARTHUR W. Ricuter before the American 
Society of Mechanical Engineers in June, 1895. We reprint 
this Paper elsewhere in the present issue. Prof. Jackson 
considers that his exhaustive tests of the plant of the com- 
bined lighting and traction station of the Four Lakes Light 
and Power Company “ make manifest " the erroneous nature 
of a claim put forward in the Paper by Messrs. Невкетн and 
River on Combined Electric Lighting and Traction Plants,” 
which appeared in our issue of July 24th. These gentlemen, 
having in view English central stations in general and muni- 


cipal central stations in particular, argued that by properly 


In these cycles 
It is now proposed to 


combining under one and the same roof the business of 
supplying current to lamps, and of supplying current to tram- 
cars, a great reduction in the cost of the Board of Trade 
unit would ensue. From their Paper it is evident that what. 
Messrs. HESKETH and Riper deem to be the proper way of 
adapting an existing plant to traction work involves the use of 
motor-generators combined with accumulators to tide over 
the peak,“ and to act as а sort of electrical buffer between 
the cars and the generating plant. No doubt where a three- 
wire system was about to be laid down they would, if traction 
work were in view, advise 200 or 250 volt lamps, and 400 or 
500 volt generators, thus still further simplifying the station 
arrangements. 


Wuar possible bearing the results of the tests of the very 
heterogeneous and distinctly American plant gathered together 
at Madison (Wis.) can have upon this proposal we entirely 
fail to see. То run up a generalisation upon the strength of 
а single instance is scarcely scientific; and we doubt if the 
adverse conclusion arrived at by Prof. Jackson is valid even 
for the United States of North America, since it is grounded 
upon the fallacy that when a railway and a lighting station are 
combined, we are forced by the conditions to use separate machinery 
(excepting boilers ) for the two classes of service." The whole basis 
of the arguments adduced by Messrs. Незкетн and Riper is 
that we are not bound to use separate and special machinery for 
the two separate circuits; and it is obvious now that a 500-volt 
8-wire system is permitted by the Board of Trade, and 200 and 
250 volt lamps are within the sphere of practical electrical 
engineering, there need be nothing distinct and separate in 
a combined light and power station except the switchboards 
and feeders. 


Pror. Jackson’s Paper, however, is a good example of a 
central-station test, and is valuable as showing how very far a 
typical ‘‘ old-time” belt and counter-shaft station falls below 
the high ideals put forward by Mr. Свомртом in his memorable- 
Paper on Cost of Electrical Energy," read before the Insti- 
tution of Electrical Engineers in April, 1994. | 

SromacE batteries, Prof. Jackson writes us, have been tried 
in America in connection with street railway plants, and have 
been abandoned. We can only reply that in this country 
they are being tried, and have not, so far as we are aware, been 
found altogether unsatisfactory. Ав to their value in regulat- 
ing the load on the engines, there is little doubt in the minds of 
the traction engineers who have tried them; and since it is 
also evident that nine-tenths of the savings expected from a 
combination of lighting and traction business depends upon 
the use of accumulators to tide over the peak; the sooner 
reliable figures are forthcoming as to the actual cost of upkeep 
of batteries so used, the sooner will the day of the traction. 
day-load arrive. 

—— —-u ——————— 

Electric Traction in Germany.—A narrow-gauge light electric 
railway is to be constructed between Sterkrade, Oberhausen, 
and Merderich. 

University College, Liverpool—The 1896-7 session oom- 


mences on October 6th. Some particulars of the courses in 
civil, mechanical and electrical engineering appear elsewhere. 
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A Oanadian Electric Locomotive.—A 400 n.r. electric loco- 
motive has been built at Peterborough (Ont.), and is designed 
to haul 15 cars at 30 miles an hour. This locomotive will 
probably be put into service on the Hull and Aylmar railway, 
in Canada. | 

Heat Wave Fire Alarms.—Such is the fidelity and prompt- 
ness of some American thermostat fire alarms that during the 
recent heat wave, in the United States, several of these went 
into action and turned on the water sprinklers placed in readi- 
ness for an outbreak of fire. 

British Association.— The usual B.A. lecture to working men 
will be delivered this year on Saturday, September 19th. The 
-subject will be ** The Earth: a Great Magnet,” and the lec- 
turer Dr. J. A. Fleming. The lecture will be copiously illustrated 
by experiments and lantern slides. 

Damage by Lightning. During a thunderstorm which passed 
last week over the Isle of Wight, Atherfield Coastguard station 
was struck by lightning, and considerably damaged. The 
telephone instrument was struck, and the officer using it at 
the time was injured. 


· Gable Interruptions. Date of Interruption. 
Puerto Plata - Martinique ты Dec. 19, 1896. 
Monte Alegre—Santarem ........................ May 5, 1896. 
Para—Maranham ................................. Ang. 6, 1896. 
ZanZibar— Mombasa .............................. Aug. 25, 1896. 


City of London College.—The Michaelmas term of this City 
polytechnic commences on October Ist. The classes in mecha- 
nical engineering are under Mr. H. Adams, and those in 
experimental physics, magnetism, electricity, &c., and labora- 
tory practice are in the hands of Mr. J. S. Scart and Mr. C. A. 
West. 

A Flattened Glow-Lamp Bulb.—A temperature high enough 
to soften glass will naturally enable atmospheric pressure to 
flatten a glow-lamp bulb. The Electrical Engineer of New 
York recently mentioned an instance of a bulb being “ badly 
flattened and folded upon itself, very much in the style of a 
dried pear,” the lamp having been ina room which was burned 
out through the explosion of a stove. | 

Appointment.— Mr. Jno. F. C. Snell, A. M. I. C. E., M. Inst. E. E., 
A. M. Inst. Mech. E., is vacating the post of resident engineer at 
King's- road, St. Pancras, to become borough electrical engineer at 
Sunderland. Mr. Snell was formerly chief assistant engineer at 
Stanhope-street Station; was chief assistant to Gen. Webber, 
C.B, in his consulting practice, and was formerly an assistant 
on Messrs. Crompton's engineering staff at various central 
stations in England and abroad. 

Glow-worm Radiations.—M. Charles Henry, in a recent 
communication to the Académie des Sciences (Comptes Rendus, 
Vol. CXXIII., No. 8, p. 401), states tbat he lately had occasion 
one evening to place some glow-worms for from half an hour 
to two hours upon a properly-protected photographic plate, 
and on developing black and white lines were found which 


corresponded tolerably accurately to the itinerary of the sub- | be as profitable as gold mining. 


ventral lights of the worms. 

Magnetic Units.—At the recent electrical gathering at 
Geneva, M. Hospitalier championed the propositions with re 
to magnetic units adopted by the American Institute of Elec- 
trical Engineers (see The Electrician, Vol. XXXII., April 6, 
1894, p. 645). There was “opposition irréductible,” and to 
prevent “rejet définitif," which would have been awkward, 
M. Hospitalier gave his adherence to the proposal of Prof. 
Mengarini, and allowed the Congress “to pass to the order of 
the day." | 
.. Royal Photographic Society.—The forty-first annual exhibi- 
tion of the Royal Photographic Society is now in course of 
preparation, and will open to the public on Monday, Sep- 
tember 28th. On the Saturday previous there will be a private 
view, followed in the evening by a conversazione, at which the 
President, Capt. W. de W. Abney, C.B., D. C. L., F.R.S., and 
Council will receive the Fellows, members, and their friends. 
Exhibits have to be delivered at the Society’s offices, at 19, 
Hanover-square, W., not later than 9 p.m. on the lOth inst. 
The Exhibition will be open daily from 10 to 5, and on Monday, 
Wednesday, and Saturday evenings (when lantern slides will 
be shown) from 7 to 10, and will close on November 12th. 


for 15s. 
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Electric Tugs for the Spree. —A plan ів on foot to establish 
a regular service of electric tugs on the river Spree at Berlin. 
The idea is to set up along the 74 miles of river which passes 
through the capital a trolley line supplying current to 
electric tugs, There are a large number of bridges crossing. 
the river, and ordinary barges are unable to use their sails. 
The present charge for towing the distance in question is 30s.,. 
but it is estimated the electric tugs will be able to do the job 
The plan has been worked out by some well-known. 
engineers, and Messrs. Siemens and Halske were contemplating 
putting the idea into practice. An experimental line 24 miles. 
long will be built shortly. 

Telephone Trunk Lines.—At the special meeting of the: 
Association of Chambers of Commerce of the United Kingdom,, 
to be held at the Hartley Hall, Southampton on the 15th and. 
16th inst, the following resolution will be put forward :— 
„That in the opinion of this Association, the utility to the 
mercantile community of the trunk telephone cables between 
mercantile centres is very materially decreased owing to the 
great delay in securing a turn, and the executive are respect- 
fully requested to press upon the telegraph department of the 
Government the necessity of promptly increasing or improving 
the main cable connection." 

Obituary.— We have to record the death of Mr. F. W. Lilly, 
chief electrician of the Eastern Telegraph Company's cable: 
steamer “ Chiltern,” which occurred in hospital at Suez from. 
enteric fever, after an illness of only ten days. Mr. Lilly 
joined the Eastern Company's electrical staff in 1880, was third 
electrician in the Volta” in 1883, second in the “Chiltern” 
in 1885, and went through the bombardment of Alexandria, 
under the late Charles Phillips, who was chief electrician of 
the “* Chiltern ” at that time. Mr. Lilly became chief electrician 
to the ss. Great Northern in 1889. Не was only 34 years 
of age on the 17th of this month. 

Refractive Indices for Electric Waves.—The refractive 
indic»s of a number of substances for electric waves of very 


small length have been determined by Dr. A. Lampa. The- 


experiments, which form the subject of a communication to the 
Wiener Sitzungsberichte, were made with electro-magnetic radia- 
tions of 8mm. wave-length. .The wave-length in question cor- 
responds to the frequency N = 37:500 x 10°, and Dr. Lampa 
gives the following values for the index n: Paraffin, 1:524 ;. 
ebonite, 1:739 ; crown glass, 2:381 ; flint glass, 2:899 ; sulphur, 
1:802; benzole, 1:767 ; glycerin, 1:843; oil of turpentine, 
1:782 ; oil of vaseline, 1:626 ; oil of almonds, 17734 ; absolute 
alcohol, 2:568 ; and distilled water, 8:972. 

Electric Lighting in Australia.— The following table, com- 
piled by Mr. Henry J. Spencer, shows the net annual profit on: 
the capital expended upon five Australian electric light under- 
takings. By the side of these portentous figures our own 
maxima of 6 per cent. and 7 per eent. look modest indeed. 
Electric lighting under the Southern Cross would appear to- 


Central Station. Net profit cent, . 
Edison Lane (Brisbane) ......................-.......... zh 
The Strand (Sydney) ..................... eee 40 
Perth (West Australia, 25 
Ballarat (Victoria) . C 10 
Redfern (New South Wales) ......................... 71 


The Submarine Telegraph Memorial.—tThe following is а. 
translation of a letter from Dr. von Stephan, head of the 
German Telegraph Service, to the Marquis of Tweeddale :— 
“My Lord Marquis: Whilst having the honour of acknow- 
ledging the receipt of your favour of July 31st, permit me to 
sincerely congratulate you upon yóur intention of honouring 
those men who, with great foresight as well as untiring energy, 
created the Submarine Telegraphs, and steadily continued to 
develop them. I feel myself honoured by being asked to join 
the Committee which has for its object the carrying out of this 
plan; and place with great pleasure, my name and person in. 
the service of this matter; at the same time I shall be glad to: 
know in what way I can be useful." 

Electric Traction at Oairo.— The reoently-opened Cairo: 
tramway comprises 10 lines of a total length of 14 miles, of 
which about 10 miles have double track and 4 miles single 
The gauge is 1 metre, and the system employed is the over- 
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head trolley. The trolley wire is held in position by span 
wires, which in the centre of the town are fastened to orna- 
mental wallplates or wrought-iron posts, while outside impreg- 
nated wooden posts are used. At present the service is 
carried out by 40 motor cara and 20 trailers. Each motor car 
is equipped with two G.E. 800 motors, and capable of drawing 
two trailers. In consequence of the mild climate all cars are of 
the open type, and they are divided into two parts, one for the 
Europeans and one for the natives. The power-house is 
situated near the Nile. There are three Cornish boilers of 
400 н.р. each (system, Tosi, of Legnano), working at 150lb. 
pressure. The engine-room contains three 225-kilowatt 
dynamos, generating at 500 to 550 volts, and connected 
direct to horizontal compound engines. Under normal con- 
ditions the steam engines work condensing. The water for 
this purpose is pumped out of the Nile by three electrically- 
driven centrifugal pumps. 

X-Ray Screens.—In the Comptes Rendus for August 24th 
(Vol. CXXIIL, No. 8), M. Charles Henry makes the follow- 
ing remarks on the superiority of sulphide of zinc over all 
other materials for use in connection with X-ray screens: “ І 
substitute for the purely fluorescent screens of platino-cyanide 
of barium, tungstate of calcium, &c., a screen of my pbosphor- 
escent sulphide of zinc, covered with a sheet of stiff paper, and 
I lay the object to be radiographed upon the paper. After a 
few minutes’ exposure to the radiation from a Crookes tube 
I take the screen into the dark room. The thick parts of 
the object, opaque to Róntgen rays, come out dark; the 
transparent parts come out light, and I can study at leisure 
for at least a quarter of an hour the smallest details of the 
image. If I heat the screen slightly with a source of dark 
heat I can continue my examination longer. This method, 
which allows of a great economy of electric energy and of 
tubes, is to be recommended for demonstration purposes, and 
whenever it is not desired to preserve the radiograph. Phos- 
phorescent sulphide of zinc ia far more sensitive to Róntgen 
rays than sulphide of calcium. If we expose a screen of 
sulphide of calcium and a screen of sulphide of zinc for 5min. 
to the same radiation, the former scarcely glows, whilst the 
latter bas almost attained its maximum luminasity.” 

Electrical Developments in Japan.—The Japanese, says 
Bagineering, have not been slow in adopting the various 
applications of electricity, and they have made considerable 
progress, not only in electric lighting, but also in the use of 
electricity as a motive power. For a considerable time past 
the vernacular Press has stated that a system of electric tram- 
ways was being projected for Tokyo, and it now is being 
supported by well-known and rich men. The horse tramway 
company’s charter, however, having still some years to run, 
the electrio tramway company will, to begin with, confine its 
enterprise to districts where other trams do not exist. Some of 
the newspapers are erpressing regret that some arrangement 
cannot be made with the horse tramway company, во as to 
bring the whole of Tokyo within the range of the electric 
system; for tne use of ponies to draw heavy tramcars, and 
the execrable state of the streeta through which the lines run, 
are veritable eyesores in Tokyo. In view of the developments 
which are taking place in the applications of electricity, the 
Minister of State for Communications has issued regulations 
for the control of the arrangements connected with them. They 
are of considerable length, comprising 111 in al!, but their chief 
points are as follows: — The matters controlled by these regu- 
lations include electric light, electric rail ways, and other electrio 
appliances, but electric railways congtructed in accordance with 
the Private Railway Regulations are excepted. Whenever an 
application to start electrical works, whether for business or 
private use, is sanotioned by the Minister of Communications, 
the work must be started witbin six monthe, computed from 
the date of such sanction, and when work is not begun within 
that period, or is not completed within the prescribed limit, or 
is not applied to the practical uses for which it was intended, 
within six months from the date of the issue of the sanction, it 
may be annulled. Electric currents must be completely insu- 
lated from the ground, and lightning rods must be erected at 
suitable places. 'The temperature of electric wires through 
which currents are transmitted must not rise above 20°C., and 


І M. Mascart and Herr von Hefner-Alteneck. 
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must not affect any of their surroundings. Wires suspended 
in the air must be covered, and posts supporting them must be 
on the roadside. At places where wires cruss the road they 
must be suspended over 20ft. above the ground, and over 1 6ft. 
in all other cases. When electric light wires are to be con- 
ducted side by side with electric motor wires, the space 
between the two must be over 6ft. Electricity supplied to a 
dwelling-house must be of low-pressure. Detailed regulations 
are given with regard to electric railways. They provide 
that, according to circumstances, the Minister of Communi- 
cations may forbid the use of ground-laid return wires. 
Wires used for electric railways, when suspended in the 
air, must, except in cases specially sanctioned, be over 
25/100 sun (fully lio.) in diameter, and extremely durable; 
and the return wires, except those laid in the middle of the 
track or rails, must be insulated from the ground. But when 
in places where non-insulated wires are employed metallic 
substances are buried underground, the return wires, excepting 
in cages where the consent of the owners of these metallic sub- 
&tances has been secured, must be separated from the others 
by not less than 6ft. Electric railway wires, with the exoep- 
tion of electric oar wires, must be conducted along one side of 
the roadway whenever any electric light wires or electric motor 
wires are conducted along the same side. The new regulations 
came into force from June 1st last, and the reconstruction of 
those parts of existing electric plants that do not correspond 
with the conditions laid down in the regulations, must be 
undertaken within a presoribed limit of time.” 


Photometric Units, Symbols, and Nomenclature.—At the 
recent Electrical Congress at Geneva, M. Palaz brought forward 
M. Blondel’s proposals with regard to photometric units, 
symbols, and nomenclature, which have already been published 
in these columns (see The Electrician, Vol. XXXIII., Septem- 
ber 28, 1894, p. 633). According to M. Hospitalier in 
l'Industrie Electrique, a battle royal thereupon ensued between 
The final out- 
come of the deliberations of the Special Committee of the 
Congress, which consisted of Herr von  Hefner-Alteneck 
(Chairman) Herr Kapp, Sig. Riccardo Arno, and MM. 
Hospitalier, Paul Janet, de Kowalski, Palaz, and Rousseau, was 
the following string of resolutions. 1. The international 
photometric magnitudes have as a common baais the luminous 
intensity of a point source. They are summarised in the 
following table :— | 

Photometric Magnitudes. 


Symbola and equations defining 


Наше the magnitudes. 
Intensity of light ...................-. l 
Flux of lige e-la 
Ilumination E- 


In the above equations © represent a solid angle, Sa surface, and 7'a 
time. 
2. The unit of luminous intensity is the bougte décimale as 
defined by previous Congresses. 3. Provisionally the bougie 
décimale may be represented for industrial purposes by the 
horizontal intensity of the Hefner lamp, provided connegtions 


are made. 4. The names adopted for the other units are as 
follows :— 
Photometric Units. 
Magnitude. Unit. Definition. 
Intensity of light. Bougie décimale. 1/20 Violle Pt. standard. 
Flux of light. Immen. Bougie décimale steradian. * 
Illumination. Luæ. Lumen per вд. m. 
Brightness. Bougie décimale, per sq. cm.| Bougie décimale рег sq, cm. 


Quantity of light. Lumen hour. 


* The ster«dian is unit solid angle. It ia the solid angle which cuts 
unit surface on a sphere of unit radius, It is a simple numerical ratio 
independent of the unite of length and surface adopted, provided the two 
are coherent. 
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THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 
BY F. C. RAPHAEL. 
(Continued from page 502.) 


If the position of the fault, as indicated by these tests, is at 
э feeding point—i.e., if, for instance, on testing between Н, 
and Н, the balance position of the slider is at the extreme 
right-hand side, and on testing between H, and H, it is at the 
extreme left-hand side—the fault may be in the feeder (in the 
-above ease, the feeder H,). Then the galvanometer is put 
across the stretched wire or resistance box terminals M, and 
M,, instead of between P, and P, (Fig. 35). On balance being 


—i—— Earth. 
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FIG. 35. 


obtained, the equivalent length of the circuit H,, 4, 5, H, must 
be taken for “ in the expression - That is, if, for instance, 
a 


H, be 400 yards, H, 500 yards, and the length of the section 
of distributing main 100 yards; and if the sizes of cable be 
respectively 19/16, 19/16 and 87/16, 2 must be taken as 950 


yards. If ET is then 0:840, say, the distance of the fault from 


M, would be 0:840 x 950 yards—828 yards. If this second 
‘test thus confirms that the fault is in the feeder, the feeder 
:and its fellow on the opposite main are disconnected from the 
network at the junction-box end, and are there connected 
tightly together. This connection must, of course, not be 
‘allowed to touch the sides of the junction-box or anything 


Sp E Earth. 
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else. Then a loop test is carried out in the usual way from 
the station, and the fault localised accurately, such a simple 
loop with only one joint and throughout of the same sectional 
Area coming near to the ideal. 

If the fault is in a distributing main and not in a feeder, 
one may proceed as follows: 


Method 10.—The position of the fault having been approxi- 
mately determined by method 9, a further test may be made 
in кре street between the two connection-boxes bounding the 
section indicated as faulty. The ends of the feeders and test- 
ing-wires in the station are left free. The connections are 
made as on Fig. 86. The thick line B C represents the cable 
between the two boxes, Ii and Г, are temporary leads between 
the two. l, must be a moderately large size of cable, so that 


* From a forthcoming work to be published by The Electrician Printing 
айа Publishing Company. All rights are reserved. 


its resistance can be neglected in comparison with that of the 
stretched wire or resistance coils ab. Ii must be directly con- 
nected to C, not to some other point in /,, otherwise a contact 
resistance is introduced in the cable arm of the bridge. The 
same applies to the galvanometer lead to B; it must be con- 
nected to B directly, not simply to the terminal of the stretched 
wire or resistance box. | 

If for balance the sliding contact P is at the end of the scale, 
& similar test is made between the next two boxes—between 
B and A or between C and D, according to which end of the 
scale the balance position is. 

If there are spare cables running between the street boxes, 
the inconvenience of running leads in the streets can be 
avoided. The box B (Fig. 97), which is judged to be nearest 
to the fault, is chosen, and the instruments are set up there. 
The spare cables are used as leads to the connecting points 
A and C in the boxes on either side. The galvanometer may 
be connected to A’ and C' instead of to А and C. Then the 
cable loop is A' A C C' instead of simply AC. The connec- 
tions in the diagram are, however, preferable if there are 
enough spare cable or wires, as then there are no contact 
resistances in the cable loop itself. 


8 ©. 
Fic. 37. 


The faulty section having been found, the houses are 
switched off, and an accurate localisation test can be made. 
In the case of а drawing-in system, the section of cable which 
is now isolated can be tested to make sure it is faulty, and 
then withdrawn. 


Method 11.—This is another method of street testing that 
has been suggested from time to time.* It may be used 
instead of method 10. A loop is joined up, including the 
faulty section А B (Fig. 88). A current is sent through this 
loop by means of a battery at the end. A bare piece of cable 
or wire, C D, is then laid on insulators from A to B, parallel 
to the faulty cable. AC and BD are well connected together. 
It is of more importance that there should be no contact 
resistance between A and C and B and D than between AA 


Fic. 38. 


and B B'. A galvanometer is now connected with one terminal 
to earth and the other to a flexible wire. The other end of 
this wire is now moved up and down C D until the position of 
balance is found. Each time the battery key must only be 
depressed after the galvanometer connection has been made, 
as the bridge must be balanced to false zero. The wire 
making the movable connection must be held by the insula- 
tion ; the copper must not be touched by the hand. The fault 
in the cable will be directly beneath the balance point. The 
great drawback to this method is that it is a false zero one; 
there will’ usually be a considerable current through the 
galvanometer before the battery key is depressed. 

It should be noted that any localisation tests taken without 
isolating the faulty cable from the rest of the network are only 


See a letter to The Electrician of March 9, 1894, from Mr. W. Н. Collis, 
of Liverpool. 
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of use if the resistance of the fault is much smaller than the 
insulation resistance of the remainder. If this is not the case 
no.accuracy is obtainable, and often the results of tests are 
misleading. 

Short Circuits. 

If two cables are short-circuited any of the methods described 
in this chapter are applicable, if one of the cables be con- 
sidered as cable and the other as ‘‘earth.’’ То use a loop 
method a third cable is necessary; a loop simply made up of 
the two short-circuited cables will not do. 

When no return wire is available, so that neither a loop nor 
fall of potential method can be used, it is necessary to slightly 
modify methods 7, 8, 7a or 84 as follows, in order to employ 
them to localise short circuits. 


Method 12 (Overlap Method).—The resistance between the 
two cables is measured with a Wheatstone bridge, the far end 
being free in each case. 

Then, if r, and r, are the results of these measurements, 
if l be the distance in yards between the testing- 

points, 
if s, and s, be the resistances of the cables per yard 

respectively, 
the distance of the fault from end 1 is 
ri — Tot L(8 +8) 
2 (8, + 8% 
If the two cables be of the same size, this formula becomes 
4s m 

Method 18 (Dlavier's Method).—Test from one end only. The 
resistance between the two cables is measured, first (ri) when 
the far ends are free, and then (7,) when the far ends are con- 


nected together. 
Then the distance of the fault from the testing end is 


(87) . 


and 


yards. . (35) 


r,— Al(r, 7 (Lk - т) yards, 


where kis з, + 5, J the length of the cable in yards, and s, and 
з, the resistances per yard of the two cables respectively. 

If a stretched wire bridge be used, the connections must be 
made as in Fig. 88 with the difference that each of the points 
A and D must be connected to one of the short-circuited cables, 
instead of to cable and earth respectively. Then, using the 
same notation as before, we have for the overlap method, 


(Method 12a). Distance of fault from end 1 is 
Е - 42) c4 L(s +8) 
1 
ys. (88) 
For Blavier's method, 


(Method 18a). Distance of fault fróm testing end is 
d; — V (d, — dy) (Lk d, 
k 


d, being ^c, 
b 
d, being ©? c, 
57 
and k being s, + 8, as before. 


Method 14.—Blavier’s method and the overlap method can 
be employed when the short-circuit to be localised is at the 
same time an earth-fault. When it is only a short-circuit 
pure and simple, and the insulation of the cables remain 
intact, the following method will give the best results. 

The connections on Fig. 89 are first made, one of the cables 
MN being put to earth at the far end, and the other cable 
being left unconnected. The bridge is balanced and the 
values of di, bi, and a, are noted. Then the battery wire is 
disconnected from C and connected to the end H of the cable 
НК, and the arm BC of the bridge is plugged up. This 
gives the connections on Fig. 40. The bridge is again 
balanced, and the readings d, and b, are noted, a, being О. 


Then the resistance of the cable from M to the short- 
circuit is 
d, d, 

1. (5, T dh: (89) 
‚ Из is the resistance per yard of the cable MN, the distance 
in yards from the station to the short-circuit is 

x didy a, 

s" (rd) a (40) 
The two arms M A B of the bridge may be resistance eoils or a. 
stretched wire. 


M X Y N 
H 
d, T K 
Earth. 
h, 
b, 
a, C 
| в 
8 1. 
E 4, | Earth. 
рр 
Fic. 39. 


Fig. 41 shows the connections for a Post Office pattern 
bridge, the + pole of the battery being connected first to C 
and then to H. 

When a stretched wire bridge is used, a piece of spare cable 
should replace the resistance a;, the earth wire being connected. 


M x у N 
H 
d, Ё к 
Earth 
Ө 
b, 
a, =O [e 

8 
S Earth 

- + 

МЕТ 
Frc. 40, 


directly to B in the second part of the test. The equivalent. 
length Ii of the piece of spare cable is substituted for ^! in the 
equation (40), so that this equation now becomes :— 

аф р (41) 


Distance of short-circuit from station = 


b (b, + da) 


If the lead sheathing or iron armouring of the cable run 
right through without any metallic discontinuity, one of these- 
may with advantage be used as earth. The wire from the 
bridge to earth should be as short as possible; but it must 
not be shortened or lengthened between the two tests, as the 
equations assume that the resistance of the earth connection. 
remains unaltered. 

The beauty of this method is that it is entirely independent. 
of the resistance of the short-circuit itself, which is often very 


THE ELECTRICIAN, SEPTEMBER 4, 1896. 


| THE ELECTRICIAN, SEPTEMBER 4, 1896. — 595 


unsteady, and only depends on the ТРЕТИ of the - earth 
connections remaining constant. It is best to balance to false 
zero in this method. 


The question is often asked :—How bad must a fault be so 
that it can be accurately localised? It is impossible to give a 
hard and fast rule, as it depends on circumstances. The 
resistance of the fault must be so low that the following two 
conditions are fulfilled :— 


1. With the battery power available it must be possible to 
send enough current through the fault to carry out the test. 

2. The resistance of the fault must be small compared with 
the insulation of the rest of the cable and connections. 


With regard to the former of these two conditions, the 
method of calculating the accuracy obtainable with a given 
battery power and galvanometer in localising a fault of known 
resistance will be given later. With a fairly sensitive 
galvanometer and a potential difference of 200 volts, faults 
up to a few thousand ohms resistance can be accurately 
localised by loop tests if condition 2 is not violated. 

The influence of the second condition on the accuracy of 
the test can be seen by applying the following formula :— 


If x is the distance of the fault from the testing point, as 
calculated by any of the methods already given, 

K the previous insulation resistance of the ‘cable loop before 

the fault has occurred, 

F the insulation resistance of the faulty cable at the time 

of the localisation test, and 

l the length of the cable. 

Assuming that the previous leakage was evenly distributed 
along the cable loop, so that the centre of gravity of it—so to 
speak—is at the middle point, 

The correct distance of the fault from the testing point is 


thoy | 49 
—— 09 


or this may be written 


(48) 


The “ centre of gravity of the leakage, above mentioned, 
is ealled the position of the resultant fault. If this is not 
exacily at the middle point of the cable circuit the equation is 

Distance of fault from testing point 


Lr-yF 


KF a) 

9r ym 
— o 9 

1-- 

K 


where y is the distance of the resultant fault from the testing 
point. 

To get an idea of the error caused by this resultant fault 
we can consider a mean case. Suppose the resultant fault 


was at the middle point of the cable-loop G from the testing 


point); and the position of the new fault, as given by the 
localisation test, is а quarter way along the cable 0 from the 


testing point). Then if F be Poth of K the test is 10 per cent. 
wrong; if F be ,j,th of K the test is 1 per cent. wrong that 
is ч вау, е actual error is 4 per cent. of the length of the 
cable. 

The difficulty is to fix the position of this previous resultant 
fault. Sometimes it may be guessed or “‘estimated,” and 
sometimes it is correct to assume it at the middle point. A 
localisation test can only be absolutely relied on when the 
resistance of the rest of the cable and connections is very great 
compared with the resistance of the fault. Ifa loop is made 
up of several pieces of different-sized cable, a distinction must 


be ide between the 1 middle point of the loop and the 
centre of the equivalent length. The former would be assumed 
to be the position of the previous resultant fault in many 
cases, and then its equivalent distance from the end must be 
calculated, and equation (44) or (45) must be employed. 

Another difficulty is that if the insulation of the rest of the 
cable is low, so that it is comparable with the resistance of the 
fault, it is not at all easy to balance the bridge owing to the 
constant change in the position and value of the resultant 
fault. 

The same also holds good when there are two faults in the 
cable, in which case the position worked out from the test will 
lie between the actual positions of the two faults and nearer 
to the worse one. 


If the supply is on the continuous current system, it is 
possible, in all the methods described, to tap current from the 
'bus bars or from the supply network to work the tests. The 
two supply mains will thus take the place of the battery in 
the connection diagrams. It is, however, usually preferred, 
when possible, to use an independent battery or dynamo, so 
as not to earth the supply. But, when the tests have to be 
carried out away from the station, it is often not possible to 
obtain an independent current. Then current must be tapped 
from the network through fuses, and a resistance should be 
included between the supply main and earth, so as not to 
make a dead earth on the network. Varley’s method (method 2) 
should not be employed under these conditions; Murray’s 
method (method 1) may always be substituted for it. 

In the fall of potential methods there may be difficulty in 
keeping the current constant, so that the scheme on Fig. 29 
must be used. With the other methods there will be no 
inaccuracy if the connections are always made in accordance 
with the instructions already given in each case. The deflec- 
tions may be a little unsteady, but this does not matter in the 
case of these null methods. 

If the supply is on the alternating system current for the 
tests might, in the same way, be tapped from the secondary 
circuits, a telephone replacing the galvanometer. But this 
should only be done when absolutely no other means of 
obtaining current are available; such tests are often false, 
owing to capacity effect. 


(To be continued. ) 


THE MAGNETISATION AND HYSTERESIS OF CERTAIN 
KINDS OF IRON AND STEEL, 


BY H. DU BOIS AND E. TAYLOR JONES. 


Under the above title we communicated, on May lat this 
year to the Physical Society of Berlin, the results of measure- 
ments on different materials which we had occasion to make 
during the past year. 

In metallurgy much progress has recently been made in 
this direction, chiefly in consequence of the introduction and 
well-known application of rational methods of magnetic 
measurement, which have in recent years found their way 
from the laboratory into the ironwor It is therefore of 
interest both to the physicist and to the technical electrician 
to look rourd and see how much has so far been accomplished. 

Of the material obtained for examination we choose, on the 
one hand, five soft, on the other three hard,“ kinds, 
which appear to us to be characteristic. These are given 
in Table I. in increasing order of magnitude as regards 
hysteresis. 

For various reasons we considered it of little value to carry 
out chemical analyses of the specimens; in the present state 
of technology it seems to us that the best way of defining a 
material is to give its source, without which a communica- 
tion such as the present one would be of much less use. This . 
definition is certainly very imperfect, for sometimes materials 
—especially such as are not easily fusible—nominally of iden- 
tical quality show striking differences, as is well known and 
was often sheared by us. 
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Table І. 
No. | Material. Source. 
I. | Swedish wrought iron. Sweden. 
II. | Dynamo cast steel Friedr. Krupp, Essen. 
(Dynamo-Stahlfaconguss). 
Dynamo cast steel Bergische Stahl-A.-G., 
(Dynamo-Stahlguss). Remscheidt. 
IV. | Styrian wrought iron Gebr. Bohler and Co., Vienna. 


(Steirisches Walzeisen), 
V. | Dynamo cast steel 
(Dynamo-Stahlguss). 


Oeking and Co., Diisseldorf. 


VI. J. Haarlem magnet steel. N. van Wetteren, Haarlem. 
ҮП. | Special very hard" magnet | Gebr. Böhler and Co., Vienna. 
[Bteel, 
VIII. | Wolfram steel. Bergische Stahl-A.-G., 


Remscheidt. 


The results given here refer, therefore, strictly speaking, 
only to the specimens which were kindly placed at our disposal 
by the various firms; the reader can form his own opinion as 
to the relative qualities of the materials. Of course, it is by 
no means impossible that iron or steel oan be obtained which 
we have not examined, and which gives better results as regards 
any particular quality. 

For Iron No. I. we are indebted to the Physikalischtech- 
nische Reichsanstalt; for Steel No. VI. to the kindness of 
Prof. Bosscha, of Haarlem. The measurements on the latter 


E 


4 
889 —— ee we omen 


` 
/ 
4 


- 
P Lud 


L 
? , 


1 
i 
L 
' 
! 
W 


SSA 


NS 
A 
GY 

| 


WY 


= C 


Centimeter 
12 34 5 6 7 8 10 


o 


plate, and it was not part of our objeot to study this. Very 
complete and interesting results have moreover been givem 
quite recently by Ewing,* which he obtained with his new 
hysteresis-tester; in these the hysteresis corresponded geme- 
rally to the normal range of inductions B= + 4,000 C. G. S., 
and the calculation for other ranges was made by means of a. 
table, which reaches to В = 8,000 C.G.S. 


ШЕШШ 


S 


For our purposes we calculated & more extended table from 


determinations by Baily;+ in Table II. we have put the 
maximum hysteresis (corresponding to the saturation value 
{= 1,700 C.G.S.) equal to unity, and expressed the hysteresis 
for smaller ranges of magnetisation as fractions of this. 


Table II. 
til u | ＋ | u 
400 0°09 1,100 0°44 
500 0°12 1,200 0°56 
600 0:16 1,300 | 0771 
700 0°20 1,400 0°85 
800 025 1,500 | 0:95 
900 0°31 1,600 0°99 
1,000 0°37 | 1,700 | 10 


If the former is measured therefore for a material which. 


is not too hysteretic, the latter can be approximately calcu- 


0008 


Fie, 1. 


imen were carried out by one of us in the laboratory of 
the Polytechnikum of Delft, through the kind permission of 
Prof. Snyders. To the above we wish here to express our 
best thanks. 
Apparatus. 


At rather low fields, up to + 250 C. G. S., the measurements 
were made with the magnetic balance * deseribed by one of 
us; this instrument had been tested and set up at the Phys. 
tech. Reichsanstalt; the method of using the instrument 
is explained with all detail in the description cited. The 
hysteresis f in the above-mentioned range of field-strength 
has almost reached its greatest value corresponding to a com- 
plete cycle between the limits— c <Н< + о. With the 
softest kinds of iron it was never necessary to go so far, pro- 
vided that the range of magnetisation was nearly + 1,500 
C.G.S. With the hardest steel, on the other hand, the 
‘hysteresis could still be increased by а small percentage by 
increasing the range of field.strength to + 500 C.G.S. (see 
below). We thought it unnecessary to determine “ incom- 
plete cycles with narrower range and less hysteresis, since 
these are only interesting in connection with transformer- 


* Du Bois, Ber. El. Kongress, Frankfurt, 1891, p. 77 ; The Electrician, 
Vol. XXVII., p. 634, Oct. 9, 1891. 

Т In what follows we call the energy dissipated in consequence of hyste- 
resis (expressed in kilo-ergs per cycle per cubic cm.) for short, although 
not strictly logically, the Aysteresis, and denote it by u. 


lated. The iron examined by Baily certainly had rather great. 
maximum hysteresis (и = 80). For softer material a given 
approtimation to this will exist at some smaller value of the 
magnetisation. We agree, moreover, with Baily in saying 
that the hysteresis is more rationally considered as a function 
of the magnetisation than of the induction.{ As regards the- 
purely empirical exponential expression given by Steinmetz,§ 
this only represents the hysteresis at the most within a narrow 


e. 
We further tested a number of specimens at strong fields, 
up to 15,000 C.G.S., by the isthmus method of Ewing and 
Low, using a ring electromagnet. || The chief parts of the 
apparatus are represented in Fig. 1 (axial vertical section) ;. 
the left half is to be supposed symmetrical with the right. 
The pole-pieces were conical, and had a vertical angle of 
78deg. 28min., so that the field near the vertex was as “ges | 
uniform as possible. These were accurately centred an 
axially bored through, the width of the openings being about 
5mm. The bar C, (see Fig. 1) was turned from the same- 


— — — —— ———— —ä—õ• 


* Ewing, Proc. Institution Civil Engineers, Vol. CXXVI., May 19, 1896. 
See also H. F. Parshall in the same volume; the latter, unfortunately.. 
uses mixed C.G.S. and inch units, which makes the interpretation of his. 
results very tedious. 

t Baily, The Electrician, XXXVI., p. 118 (Fig. 9), 1895. 

t Since the integral fH d Н taken round a closed curve must vanish. 

§ Steinmetz, The Electrician, Vol. XXVIII., p. 384, ct seq. 

Du Bois, Wied. Ann., LI., p. 537, 1894 (cf. Fig. 11 there). 
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Table III. 
II. | III. | IV. v 
| 
H. B. | | | 
в. : |, |o B. | L ; B B 
d.B. & J.| Ewing. { | | 
Curve of increasing reversals : | | 1 
Bu eu e ME 1,000 | 12,550 840 | 10,600 | 10,900 710 | 8,900 ; 760 | 9,500 730 | 9,200 
TURBINE слез шины 1,140 | 14,300 |) 1,050 | 13,200 | 13,320 910 | 11,400 | 980 | 12,300 930 | 11,700: 
Dee ec . 1,200 | 15,000 | 1,130 | 14,150 | 14.360 | 1,030 12,900 1,080 15,500 1,030 | 12,900 
1717 8 1,230 | 15,400 | 1,170 | 14,650 | 14,950 | 1,120 | 14,000 | 1,140 | 14,300 | 1,090 15,700 
SD nec оа C000 1275 | 16,000 | 1,230 | 15,450 | 15,660 | 1,200 | 15,000 1,220 | 15,00 | 1,160 | 14,600 
111 ое | 1,310 | 16,450 | 1,275 | 16,000 | 16,150 | 1,240 | 15,600 | 1,260 | 15,800 | 1,220 | 15,200 
CCC ( 1525 | 16,650 | 1805 | 16,360 | 16,490 | 1280 | 16,100 1580 | 16,300 | 1,260 | 15,800 
VVV 1,345 | 16,900 | 1,325 | 16,650 | 16,780 | 1,510 | 16.500 | 1,330 | 16,700 | 1,290 | 16,200: 
7:77 8 1,365 | 17,200 | 1,345 | 16,900 17,000 1,340 16,800 1,560 | 17,100 | 1,320 | 16,600- 
Cf О ырдо 1,380 17,00 1,360 | 17,150 | 17,200 || 1,360 | 17,100 !| 1,300 | 17,500 | 1,340 | 16,900: 
ИЕМ aie 1,390 17,550 1,375 | 17,300 | 17,400 | 1,380 | 17,400 | 1,410 | 17,800 | 1,360 | 17100: 
: 100 ООО Ея 1,400 | 17,700 | 1,385 | 17,450 | 17,600 | 1,400 | 17,700 | 1430 | 18,100 | 1,370 | 17,200 
8 us: 
FF 1.800 27,500 | 1,625 | 25,260 1,780 | 27,400 | : 
ТО 000 iriure анаа нйн, | 1,850 | 32,900 | 1,750 | 31,900 | 1,820 | 32,800 
a ECV 1,850 38,200 | 1,770 | 37,200 | 1,850 | 38,200 | » 
cle : | 
Ratige doo LUN DEL UI, | 1,380 | 17,400 || 1,420 | 18,000 1,450 | 18,400 || 1,460 | 18,400 || 1,430 | 18,100 
Residual .............................. q . 550 6,900 | 650 | 8,200 600 | 7,500 | 550 | 6,900 650 | 8,200. 
Coercive force .............................. | 08 1:8 17 | 2:0 21 
Hysteresit nnn | 6'6 | 12:5 15:5 | 14:5 17:0 


piece* as that used in the balance, to а diameter of 5mm., and 

fitted accurately into the opening in the pole-pieces, from 

р it could be quickly withdrawn by means of the brass 
1. 


Two small induction coils were used for the measurement 
of the induction and field-intensity, after the method of Ewing 
and Low. The area of the smaller coil was only slightly 
greater than that of the isthmus, while that of the other coil 
was considerably greater: these were in circuit with an Ayrton- 
Mather ballistic d’Arsonval galvanometer. From the throws 
observed on withdrawing the two coils the mean value of 
the induction within the isthmus and the field-intensity just 
outside it were calculated; the latter is, by the principle of 
tangential continuity, equal to the intensity just inside the 
isthmus, which may be taken as the equal to the mean value. 


Magnetically Soft Material. 


In Table III. are given the results obtained with the five soft 
kinds of metal; we thought it unnecessary to reproduce the 
corresponding curves, as these are, of course, very much alike. 
The bars of Nos. IL, IV., and V., were prepared in the 
laboratory and then carefully annealed, in which process the 
temperature fell in 4x 24 hours from 900deg. to 50deg.— 
quickly at first, then more slowly. The isthmus-bars of 
Nos. L, IL, and IV., were also annealed after they were 
turned down. The first 12 rows of Table III. contain the 
values of the magnetisation | and of the induction B for the 
corresponding values of the abscisse H in the curve of 
increasing reversals. The next three rows give the results of 
the isthmus measurements for the field intensities—5,000, 
10,000, and 15,000 C.G.S. respectively. Finally, the last four 
rows show the chief characteristics of the complete cycles 
through which the material was taken—viz., the range of 
ordinates (J or B), the residual values of these quantities, and 
the coercive force and hysteresis (in kilo-ergs per cycle per 
cubic centimetre). 

The numbers for the ascending curve are directly com- 
parable with the results given by Ewing (I. c., p. 28); and 
this comparison for a number of Continental and British pro- 
ducts offers many points of interest. The Swedish wrought 
iron, No. I., tested by us, is inferior as regards permeability, 
in low fields at any rate, to the 99:9 per cent. Elswick pure 
iron (Ewing No. I.), which, however, is apparently only pre- 


*In one case (Steel, No. VIII.) Dr. Erich Schmidt kindly tested the 
homogeneity of the bar by the method of electrical conductivity (see 
Eveling, Zeitschrift für Instrumentenkunde, XVI., p. 87, 1896. Wicd. Ann., 
LVIII., p. 342, 1896. 

t Thisapparatus was used by one of us (E. Taylor Jones, Phil. Mag., March, 
1896) in experiments on magnetic tractive force ; the second bar С, was 


removed for the present measurements. Further details of the apparatus | 


are given in the Paper cited. 


pared for special purposes, and to the Jenkins' wrought steel' 
(Ewing No. III.); its hysteresis and coercive force are, however, 
extremely small, and it is probably inferior to none in these 
respects. 

In general, it follows from the results of Ewing and Parshall 
that very high permeability does not necessarily accompany 
very low hysteresis, but that these qualities rather, to a cer- 
tain extent, exclude one another. It is the knowledge of this. 
fact that has caused the processes of manufacture of dynamo- 
metal on the one hand, and transformer-plate on the other, to 
become so different. There are cases, however, though not 
very many, where the greatest possible union of these two. 
properties is desirable—e.y., the yokes used in some measuring 
methods, and shields used to protect galvanometers from dis- 
turbance, &c. 

The Krupp cast steel No. II. has also been examined by 
Ewing (Ewing No. VI.), and we give his numbers along with 
ours; ав will be seen, the agreement is very close, and this 
speaks well for the uniformity of the material and the trust- 
worthiness of the methods of measurement.  À determination 
made at the Physikalischtechnische Reichsanstalt also gives 
approximately the same values.* Of the specimens of cast 
material examined, No. II. has the greatest permeability at- 
low fields and the least hysteresis. The coercive force, how- 
ever, is rather less in No. III.f Nos. IV. and V. have no 
very special properties. 

As long ago as 1889 Negbaur described experiments on 
“cast iron (Flusseisen), which, in the present specimens, at 
any rate, can be magnetised as strongly as the best soft iron. 
Since it can be easily fused, it seems to be particularly suitable 
for the construction of dynamo machines and transformers.” f 
Since then, judging by the present results, metallurgy has made 
considerable progress; so that, for instance, the classical dis- 
tinction between the properties of soft wrought iron, medium 


east iron, and hard steel is nowadays completely effaced. 


In addition to the well-known superiority of all cast material 


in the construction of machines, and its much more general 


applicability, another advantage may be mentioned here 
which it has from a theoretical point of view. The mathe- 
matical theory of magnetic induction expressly assumes а 
homogeneous and isdtropic ferromagnetic substance; this, 
however, has been very difficult to realise in practice, and the 
effect of the non-fulfilment of this condition could not be over- 
looked. By using cast material as uniform as possible, and 


* Cf. Е. Krupp, Magn. Untersuch. über Dynamostahlfaconguss, Essen, 
1896. It is to be remarked that the specimen examined by us was rather 
bubbly at its axis. 

+ Ebeling and E. Schmidt find a coercive force of only 12 C.G.S. in a 
very carefully annealed specimen of cast steel. Zeitschrift für Instru- 
mentenkunde, XVI., p. 86, 1896 ; Wied. Ann., LVIII., р, 840. 

t Negbaur, Elektrotechnische Zeitschrift, X., p. 551, 1889. 
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Íree from bubbles, i& now seems possible to completely attain Silvanus Thompson expresses the opinion (/.c.) that the 

this end; such & substance can be decidedly recommended, | kinds of steel examined by him would be inferior to the 

therefore, for all measurements of theoretical interest, and | so-called “ Haarlem steel," although no measurements had 

offers, moreover, a wider field of application, and greater | been made to test this.“ Fig. 2 proves the correctness of 

facility in shaping to any desired model. | this opinion. It may be added that according to N. van 

. , Wetteren the steel now provided by him is no longer as good 

Magnetically Hard Material. as the classical Haarlem material. Whether the latter was 

The most recent and complete synopsis of the literature, as good as our present No. VIII., very hard," would be 
and the most valuable collection of tabulated results in this | difficult to decide. 


ч 
1400 
G 
Hie 20 880 O 60 A 40 —- *H 
I000 
12767 
1200 
. - 400 
J Fic. 2.—No. VI. Hard. 


case, is given by Silvanus Thompson.“ In his table (l. c., Fig. 8 shows clearly the characteristic effects of hardening : 
p. 882) the greatest coercive force is 51 C. G. S.; as regards | increase of coercive force, diminution of maximum and 
the hysteresis, the greatest value given so far scarcely exceeds | residual magnetism. Тһе straight line through the point of 
200. We give below the measurements for only three kinds of | intersection R” of the two: curves, which corresponds to the 


r; oc 


Fic. 5.—No. VII. 


Very Hard. 


steel, the constants of which exceed those quoted above. These | demagnetising factor N = 0:087, or the dimensional ratio 84 
results are exhibited graphically in Figs. 2, 8, 4, and the chief | represents the limiting case in which the soft and hard 
constants are contained in Table IV. In the figures both the | material have the same amount of residual magnetism. For 
curves of increasing reversals and the hysteresis loops are | longer bars the soft steel is better; for shorter bars, the hard, 
shown ; for the higher field intensities (above 150 C.G.S.) the | except, of course, as regards constancy of the magnetisation. 
scale of abscisss is suitably modified. Finally, the curves are shown in Fig. 4 for No. VIII. in 
> Silvanus Thompson, The Electro-Magnet,” Second Edition, Chap. three different states. The bar hardened in the factory has 


XVI., London, 1892. * Cf. Van der Willigen, Archiv. Teyler., Bd. 4, Haarlem, 1878 
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Table IV. 
| VL" vII уш. 
| Hard. | Soft. Mat Soft. | Hard. Very hard. 


Range of eld + 240/+ 240|+ 240 + 240|+ 240|+ 240, 500 


Range of mag- - | | 
netisation ...| 1, 270 +1,420 | 1, 150 +1,320 | +1,320 | +1,250 +1,80 


Residual mag- | 
800 


netism ...... 790 600 850 850 800 | 800 
Coercive force | 56 34 75 35 53 72 77 
210 145 225 140 205! 265 | 275 


Hysteresis өө 


Hard; hardened in the factory. + Very hard; hardened in the 
laboratory. £ Hard; hardened in the laboratory. Very hard; hardened 
in the factory. 
as far as we are aware, the greatest hysteresis (и = 265) 
ever observed. By increasing the range of field from +240 
to + 500 C.G.S., this quantity could still be increased a 
little (u=275). As the thickly drawn. curve (Fig. 4 on the 
left) shows, this is due to increase not of residual magnetism, 
but of coercive force from 72 to 77 C. G. S. 


Aw а— | 
N OHL 


In this connection a communication by Abts should be 
mentioned ; his results, when reduced to C.G.S. units, give for 
the coercive force of magnetite (magnetic oxide of iron Fe, O,) 
about 50 C.G.S., for that of pyrrhotite (Fe, S.) about 200 
C. G. S., witha field-range of about 800C.G.S.; the magnetisation 
in these cases is much less than that of steel. This peculiarity 
is shown in a stil higher degree by the ferromagnetic 
amalgams; according to results about to be published, of 
measurements made in the laboratory of one of us, the 
coercive force of these substances may reach 400 C.G.S. 


Conclusions. 

Finally we would offer à few remarks which might explain 
8 scientific and rational process for the construction of per- 
manent magnets. This problem has, curionsly enough, 
hitherto always been treated in a secret and empirical manner. 
When one has chosen the material to be used, and is clear 
about the method of hardening, tempering, and artificial 
“ ageing," the next thing is to decide about the form of the 
magnet. To facilitate this we may draw an auxiliary axis to 
the left at the ordinate | = 1,000, and lay off along this the scale 
of abscisse magnified a thousandfold (Fig. 4). If straight lines 
be now drawn from the origin to various points of this 
guxiliary axis, the point of intersection of one of these with 
the descending branch КР” gives the greatest possible value 


ЗА. Abt, Wied. Ann. LVII., p. 139, 1696. | 


of the residual magnetism for the corresponding value N of 
the demagnetising factor, as follows immediately from a well- 
known construction. 

Above the scale for N is another for the corresponding 
dimensional ratio m, for bars, according to the determina- 
tions of Riborg Mann.“ It will be seen immediately from the 
figure that, for instance, with infinitely small demagnetising 
force the greatest possible residual magnetism is 800 C. G. S. 
for that specimen; with m = 80 this is reduced to 700 C.G.S., 
and with m = 15 is only 480 C. G. S.; in making strong magnets, 
therefore, it is better to have the length not less than 80 times 
the diameter. If the magnet is not a straight bar, but has a 
horseshoe form, for example, or any form of magnetic circuit, 
the corresponding demagnetising factor is to be used, and this 
can be calculated in a sufficiently well-known manner.t 

If it is not so important to have high magnetisation as to 
have it constant—:.e., absolutely permanent (two conditions 
which in a certain degree exclude one another), the coercive 
force must, of course, be made as great, and the demagnetising 
force as small, as possible; the former by properly choosing 
the material and by magnetising in a strong field—at least 
500 C.G.S., according to the above measurements; the latter, 
expressed briefly, by arranging that the state of the magnetic 
circuit is represented not by a rather unstable point on the 


Fia, 4, —No. VIII. 


Very Hard. 


descending branch R P" of the magnetisation curve, but by 
a point lying inside the loop, such as P (N —0:046, | = 300, 
demagnetising force = 18 C.G.S., Fig. 4). Such a point repre- 
sents & far more stable state. It may be mentioned that for 
a magnetic circuit in which there is no current the point 
always lies on the corresponding line of demagnetising 
force " O P. 

The magnetisation P Q' is now less than the value Q" Q', 
whieh is also possible with the same demagnetising force; 
this may also be expressed by saying that the demagnetising 
force P P' is less than the value P" P', which it may also have 


Д 


Р is, in the pre- 


Р' 


with the same magnetisation ; the ratio : 


sent example, 15 = 5. Houston and Kennelly call it the “ factor 


of safety " of demagnetisation, and show that this varies in 


C. Riborg Mann, Ueber Entmagnetisirungsfaktoren Kreiscylindrischer 
Stabe, Dissert. Berlin. 1895. 

+ Houston and Kennelly published in The Electrician, XXXY., p. 160, 
1895, “ А Contribution to the Theory of Demagnetisation," in the chief 
part of which we could find nothing more than the theory of a divided 
ring, which one of us published in 1890 (Du Bois, Verh. Physik. Gesellsch., 
IX., p. 84, 1890; sce also “ The Magnetic Circuit," London, 1896); the 
introduction of an American magnetic nomenclature does not make any 
essential difference. The fact that this nomenclature bas not been adopted 
appears to us to indicate that it is considered unnecessary and confusing ; 
we make this remark here because there is still in Europe also some 
discussion about magnetic nomenclature, 
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good magnets between 8 and 6. The above-mentioned stable 
state can be attained in the following ways. 

Firstly, electrically, by applying a weak demagnetising 
current ;* if, for instance, the specimen is demagnetised as 
far as R" (Fig. 4) and the current then gradually removed, we 
arrive at a point on the curve R" R’ which is within the 
descending branch R R”, and therefore represents more stable 
conditions. 

. Secondly, geometrically, by magnetising with a greater 
value of N than is intended, and then diminishing this, e.g., 
by narrowing down the interferric space, or using suitable 
keepers or pole-pieces ; if, for instance, the initial value of N 
ів 0°14, then starting from the point R” we can reach a point 
on the line through the origin corresponding to the final 
value of N. 

Finally, mechanically, by artificially ageing the specimen, 
in which process the intentional bad handling of the magnet 
can be carried to any desired degree; in this case the speci- 
men is taken along a straight line further into the region of 
Stability towards the origin of co-ordinates. 

We have good reasons for believing that the various more 
or less secret processes used in making permanent magnets 
depend on one or on a combination of these methods. 


THE SHEFFIELD TRAMWAYS. 


The local papers have lately devoted considerable space to 
the tramway question at Sheffield. The exact position of 
affairs remains nevertheless somewhat of a puzzle to those 
not fortunate enough to reside in the city of cutlery. The 
following summary may, therefore, serve a useful purpose in 
showing exactly how matters stand, and what are the chances 
of the adoption of electric traction. 

The tramways in Sheffield having recently come into the 
possession of the Corporation, owing to the expiration of the 
lease under which they had been worked by & company, the 
questions of the extension and remodelling of the system, and 
of an improved method of traction, are occupying the attention 
of the Corporation Tramway Committee. 

The existing tramways run through nine miles of streets, and 


are cut up into three sections, the starting point of each sec- 


tion being several hundred yards apart. This disjointed system 
is probably due somewhat to the apathy of the Jate Company, 
whose headquarters and management were in London, but 
chiefly to the narrowness of the streets in the centre of the 
city, and to the heavy gradients. During the past few years 
extensive street improvements have been in progress, and these 
will shortly culminate in the widening of High-street into a 
thoroughfare 80ft. in width. On the completion of this work 
it will be possible to connect all the tram lines at a common 
centre, and to carry out such a scheme of extension as will 
more fully meet the public requirements. To what extent such 
extensions will take place must depend entirely on the system 
of traction to be adopted. The Tramways Committee has laid 
out on the map a very comprehensive network of tram lines 
running into most of the residential districts within the city 
boundary. 

Sheffield lies in a basin, and the gradients of many of the 
streets are long and heavy. On the existing lines there are 
gradients of 1 in 20, and on the projected lines there are 
still steeper slopes, so that it is probable that some of the 
proposed extensions may have to be abandoned unless elec- 
trical traction or cable traction be adopted. On some of the 
projected routes horse traction is quite out of the ques- 
tion. The Committee has been inundated with recommenda- 
tions and proposals with regard to the future method of 
propulsion, but the electric system is most in favour with the 
Committee and with the community. The popularity of the 
electric system may possibly be due to the fact that it is the 
least understood by the public. There is, of course, no doubt 
as to the suitability of electric power for taking the cars 
quickly up the gradients, and possibly full reliance may be 


According to Hookham, Phil, May. (V.), XXVII., p. 187, 1889; 
Journal Institution Electrical Engineers, XVIII., р. 688, 1889, 
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placed on the system of brakes for letting the cars go safely 
down. 

Electric traction, per se, is, of course, an accomplished fact ; 
but the Committee—which has undertaken & great responsi- 
bility in this connection—has to carefully inquire whether 
electric traction, with its conductors either overhead or 
underground, can be used on the local gradients in a com- 
mercial sense, that is to say, whether it will pay with the fares 
at low rates, and even if so, whether such a system is more re- 
liable and cheaper than the cable system or any other improved 
method of traction. With this end in view a Sub-Committee 
of the Tramways Committee has been appointed to make the 
usual trip to the Continent. It is a misfortune that this 
Sub-Committee should be composed chiefly of gentlemen of the 
legal fraternity. In an investigation of this nature, and of 
such magnitude in its consequences, some acquaintance with 
practical mechanics ought to have been a qualification for 
membership of the Committee of Inquiry; and if this was 
impossible, then the Committee should bave been strengthened 
by the addition of an electrical adviser. The Committee, which 
is to be accompanied by the City Surveyor, will make its 
report in due course. 


— — 


THE PROGRESS OF THE SHOREDITCH SCHEME. 


Seeing, a short while since, that the Vestry of St. Leonard, 
Shoreditch, had got so far with their novel electric-lighting 
undertaking as to decide upon the gentleman (Mr. R. F. Fer- 
guson) who wil have to look after the enterprise when once 
it is launched, we thought it advisable to make a few inquiries 
as to the exact position of affairs. Coronet-street, Shoreditch, is 
not exactly a well-known thoroughfare; but there at the present 
moment will be found the embryo of what promises to be one 
of the most interesting electrical ventures we know of. Mr. 
H. E. Kershaw, the Chairman of the Electric Lighting 
Committee and the energetic advocate of municipal electricity 
in Shoreditch, expects to sce the station in operation by next 
Christmas. At the present moment, however, a visitor will 
find only the 150ft. chimney, a few bare walls, and a six-unit 
battery of half-erected Babcock-Wilcox boilers. Half the 
ducts for the cables, on the other hand, are laid, and the 
sub-stations are well-advanced. The iron-work for the roof is 
now coming in, and the buildings will be pushed on rapidly. 

A brief summary of what the Shoreditch Vestry propose to 
do may be of interest. Having to dispose annually of some 
20,000 tons of ashbin refuse at an annual cost of nearly 
£2,000, it occurred to the Vestry that it would be well, by 
combining a refuse destruction with an electric lighting scheme, 
to avoid this expenditure and to turn the refuse to useful 
account. Mr. Manville concurred in the idea, and drew up 
all plans. Shoreditchians are largely employed in cabinet- 
making; hence shavings, &c., are a drug in the market, and 
the calorific value of the Shoreditch trade refuse is abnormally 
high. Mr. Manville made exhaustive tests with unsorted refuse, 
and when burnt directly in a boiler found that one pound of 
it evaporated as much as 8lb. of water from and at 212°Е., 
and advised the Vestry that all the steam required for the 
estimated output of the first instalment of plant could be raised 
without using any other fuel. 

To-day, therefore, six Babcock-Wilcox boilers are in course 
of erection, and each is to be heated by a pair of cells arranged 
80 that the hot gases can be shut off or turned into any boiler 
of the battery. The cells have each a grate area of 27 sq. ft., 
and together with the boiler furnaces are fitted with two 
systems of forced draught, one being an air blast, the other an 
induced blast produced by steam jets. Ten cells will suffice 
to dispose of the annual output of refuse. At the end of the 
flues is placed a dust-depositing chamber. | 

Dut the raising of all the steam required by an electric- 
lighting station from the combustion of the local refuse is not 
the only novel feature of the Shoreditch scheme. Mr. Druitt 
Halpin's thermal storage idea is to be tried, at first more or 
less tentatively, with a single cylinder 85ft. x 8ft., in which 
the working pressure will range from a maximum of 200lb. to 
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Fic. 1.— Sketch of Proposed Combined Arc and 
Incandescent Lamp Column. 


the square inch down to 120lb. The Shoreditch Vestry have indemnified them- 
selves against the worst consequences of a failure of the dust-destruction thermal- 
storage scheme by exacting heavy guarantees from the contractors, Messrs. 
Manlove, Alliott, and Co. 

The generating plant will consist of three three-crank Willans engines, coupled 
to E. E. C. 165-kilowatt dynamos, giving 1,100 volts at 350 revolutions, and three 
three crank Willans engines, coupled to Е.Е.С. 70-kilowatt dynamos, giving 165 
volts at 470 revolutions. 

Distribution will take place on the two-wire sub-station system, at 150 volts. 

The street arc lamps, 57 in number, will be run off the 1,100-volt generators in 
three groups of 19 lamps in series. The arc lamps will be of the Brockie-Pell 
121-ampere type. They will be mounted on pillars 201%. high, of the elegant 
type shown in Fig. 1, and will be switched off from the station at midnight, the 
two 82 c.p. glow-lamps mounted on the side arms being simultaneously switched 
in, and run off the distributing mains. In the event of an arc lamp failing from 
any cause, the glow-lamps will be automatically lighted up. In addition to the 
arc lighting, all streets in whieh there are distributors will be lighted by 82 c.p. 
glow.lamps; each existing gas lamp being fitted, as shown in Fig. 2, with the 
effective arrangement of matte-zinc reflectors, devised by Mr. Arthur Wright for 
the minor streets of Brighton. 


Fic. 2.—Sketch of Wright Reflector as used in Street Lamps for Glow-Lainp Lighting. 


The mains are to be partly lead-covered paper-insulated cables by the Prescott 
Company, and partly lead.covered india-rubber insulated cables by Messrs. 
W. T. Glover and Co., all drawn into Doulton stoneware conduits (see The Elec- 
trician, Vol. XXXVI., p. 658, March 18, 1896). There will be 10 miles of 
conduit. | 

Accumulators of the Pritchett-Gold type will be used to light the station, and 
there will be four transformer substations, where E.C.C. motor-generators, driven 
by the 1,100-volt dynamos, will feed into the two-wire network. 

The tariff will be arranged on the system devised by Mr. Wright, 6d. а unit 
being charged for the first two hours of the maximum demand, and 4d. being 
levied afterwards. Current for motors will be charged for at the rate of 3d. & unit, 
if used night and day, and at the rate of 2d. a unit if used only up to dusk. The 
supply of current to motors is expected to form a very large part of the business 
of the Shoreditch station. Shoreditch, we may add, is about one square mile 
in area, and nearly triangular in shape, the apex of the triangle pointing towards the 
City. The Coronet-street station is very nearly at the centre of the district. 

The progress of a scheme involving such an unique concatenation of more or 
less novel features will be watched with the greatest attention by electrical 
engineers all over the world. 

The Shoreditch Vestry also intend starting a wiring business. This, too, is 
more or less novel; but though we freely admit the idea is very tempting, we 
cannot commend it, for reasons already given in The Electrician of November 8th 
last year, p. 81. 


The Electrical Equipment of the Bouvines.”—The 6,600-ton coastguard ironclad 
“ Bouvines” of the French Navy is, electrically speaking, very thoroughly equipped. 
With the excep'ion of the revolving mechanism of the two big turrets containing 
the two 30-centimetre guns, all the auxiliary machinery of the “Bouvines” is 
driven by electricity ; helm-indicators, ventilators, shot-hoists, &c., &c. The 
generating plant consists of four 400-ampere, 80-volt two-pole direct-coupled 
Sautter-Harlé dynamos, all situated in the main engine-room of the ship. 
The lighting is carried out by 460 10-c.p. lamps, 34 30-c.p. lamps and 17 50-c.p. 
lamps. There are five 70-ampere projectors, all electrically operated from a distance. 
The motors number 20, of which eight are allocated to ventilating fans, and the 
rest, with one exception, to shot hoisting. A 10-ampere servo-motor works the 
valve gear of the steam-steering engine. As the helm revolves, contacts are 
successively made which ring а bell and light up a group of glow lamps in such 
a manner as to indicate the position of the rudder. This curious method of 
indication has been, we may remark, subjected to considerable adverse criticism 
from competent naval men. | 
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‘STEEL-PLATE PORTRAITS 


Of Willoughby Smith (out of print); И. H. Preece, C. B., F.R.S. (President 
of the Institution of Electrical Engineers); Michael Faraday (1s. extra) ; 
Sir John Pender, G. C. M. G., M. P.; Sir William Thomson, F.R.S. (Lord 
Kelvin); C. Н. B. Patey, C. B.; Dr. Oliver J. Lodge, F. R. S.; Prof. 
William Crookes, F. R. S.; Prof. von Helmholtz; Prof. W. E. Ayrton; 
Lord Kayleigh, F. R. S.; Cyrus W. Field: Werner ron Siemens; Sir James 
Anderson ; Joseph Wilson Swan; Mr. Alexander Siemens; Dr. Heinrich 
Hertz; Mr. R. E. B. Crompton; William Sturgeon; and Dr. John 
Hopkinson, F. R. &., have been issued as Supplements to THe ELECTRICIAN." 

Copies of these admirably-executed Steel Engravings can be supplied price 
Is. each, post free on roller, Is. 2d. Or framed in neat Black Pillar or 
BrownOrnamental Frames, price 4s. 6d., carriage paid ( U.K.) 


TITULAR HONOURS. | 


A foremost place in the Englishman’s creed is occupied by 
the belief that he possesses in a peculiar measure the happy 
faculty of adapting old institutions to modern conditions, of 
pouring new wine into old bottles without disaster to the 
vessels or detriment to the vintage. Of the many instances that 
may be cited in support of this tradition, perhaps none is more to 
the point than the changes that have from time to time been 
made in the qualifications necessary for admission to the ranks 
of the peerage. For many centuries a capacity for giving and 
taking hard knocks, especially the former, was an indispensable 
requisite ; then the stream of honours flowed more particularly 
towards those able to organise and watch over the welfare of 
the lands won by the hard fighters, towards the statesmen and 
lawyers, in short; and to-day probably the easiest course to 
take is to brew good beer, weave fine cloth, or contribute 
heavily to party funds. The “last scene of all that ends this 
strange eventful history may seem somewhat unheroic, but 
it is distinctly businesslike; and do we not live in an age which 
prides itself upon being the age of business ? 

But the work of the world is coming more and more to 
be conducted on scientific lines; that is to say, it is upon 
those who devote their lives to sifting fact from fiction, to 
the minute investigation of known facts, to the discovery of 
new facts, and to the tremendous task of marshalling in 
orderly array the motley hosts of the kingdom of know- 
ledge—it is upon these, we say, that the burden and heat 
of the day now mainly falls. Nevertheless, the showers of 
titles, stars and crosses whic! descend with clocklike regu- 
larity every New Year's Day and every Royal Birthday, fall 
as doth the rain from the heaven alike upon the deserving and 
undeserving soldier, sailor and successful merchant. The 
force of tradition was never better exemplified. Doubt- 
less the “ safety, honour, and welfare " of the State 
still depend in a very large measure upon straight shooting, 
tortuous diplomacy and commercial push; but although every 
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is no visible alteration in the direction of the semesterial 
shower. In the heroic days of modern science this neglect 
passed unnoticed both by the scientific world and by the 
public. An investigator was then invariably known as a 
‘natural philosopher," a term which to this day connotes, 
in the minds of many, & wise-looking stately old gentleman 
surrounded by rows of mysterious-looking bottles, with a 
globe and compasses on his right hand and a furnace and 
balance visible in the dim distance. Stars, titles, crosses 
were obviously not wanted by such Косев Bacons. 

We have altered all that now. We no longer burn our 
savants, but endow chairs for them; and they in turn no 
longer hide their light under a bushel and affect mystery, 
but are as other men, appreciating to the full the outward 
and visible signs of popular admiration, as well as the more 
intangible appreciation of their co-workers. This is a very 
natural development. A foreign professor once complained 
to us, with considerable gesticulatory vehemence, that a 
powerful colleague, persistently and of malice prepense, refused 
to recommend him for а red ribbon. In the best OLLENDoRFF 
French we endeavoured to make plain our opinion that it 
was, perhaps, a greater honour not to belong to a member- 
ship the name of which is legion. Twas in vain. It was 
explained to us, again with much gesticulatory vehemence, that 
to remain, after a certain age, without the magic red ribbon 
was to suffer seriously in public esteem ; one's friends and 
relations all with one accord would exclaim, **C'est une carrière 
manquéec." In England we have not got quite so far as this; but 
it is noticeable that no scientific celebration is in these days 
thought complete without the presence of Royalty. View the 
matter as we may, certain it is that nothing would bring home 
more unmistakably to the minds of the multitude the fact 
that science has “arrived ” than a diminution of the absurd 
disproportion which at present exists between the titular 
honours annually granted to the Army and Navy, to Com- 
merce and Politics, and those bestowed upon men who have 
laboured long in the field of Science, and reaped abundantly 
therein. | 


THE PART PLAYED BY THE DIELECTRIC IN THE 
DISCHARGE BY RUNTGEN RAYS.* 
BY JEAN PERRIN. 


In investigating the discharge of an electrifed body by 
Röntgen rays a phenomenon is brought out which determines 
in & precise manner the part played by the surrounding 
dielectric. 

I. It is easy to ascertain that X-rays can discharge an elec- 
trified body in a few seconds without even so much as grazing 
the body in question, and this simply by traversing the gaseous 
medium which surrounds it. We must therefore only allow 
the rays to penetrate into the regions which we wish to inves- 
tigate. This precaution taken, one very quickly sees that 
the tubes of force encountered by X-rays behave as conductors, 
provided the tubes of force are in a gas. Secondly, the elec- 
trified body placed in an atmosphere in repose discharges itself 
if some of the tubes of force which it emits are met by the 
rays. In the same way an insulated conductor without initial 
charge, but placed in an electric field, is charged when the 
rays cut the tubes of force, 

I will only describe one of the experiments which justifies 
these conclusions. | 

A rectangular strip P’, cut out of one of the plates of a 
condenser P ©), is joined to the needle of an electrometer. At 
the commencement of the experiments it is also joined to the 
rest of the plate P, which thus plays the part of a guard ring. 
The condenser is charged and the communication between P' 
and P is cut, and the rays are passed so as to touch neither of 


* From the Comptes Rendus, Vol. CXXIIL, No. 6, p. 361. 


the plates of the condenser, which are 0:05 metre apart. The 
action is powerful when the rays, which are perpendicular to 
the plane of Fig. 1, pass at the point A, and it remains the 
same when they pass at the point В; but the action becomes 
practically zero when the rays pass at the point C. Now the 
distance В C is about equal to the width of the beam of rays, 
that is to say, about 0°01 metre. Anything, therefore, which 
may be due to convection and to the diffusion of the gas 
cannot be sensibly changed when this beam, instead of passing 
at B, passes at C; but in the latter case the tubes of force 
emitted by P’ are no longer encountered by the rays. 

II. In order to explain the part played by the tubes of 
force, it is only necessary to suppose that the rays dissociate 
certain molecules of the dielectric where they penetrate it, 
thus liberating positive and negative ions. If there is an 
electric field the positive ions are drawn in the direction of 
the field, and the negative ions in the opposite direction. If 
in addition the medium is gaseous, the two systems of ions 
may pass through each other, always, however, along the 
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tubes of force. They travel in this way until they meet the 
charges which terminate the tubes, or, for instance, until they 
are mechanically arrested by a rigid obstacle. Electricity can 
thus traverse gases in a way totally different to ordinary 
electrolysis. "e 
It does not seem necessary that the field should pre-exist. 
It is quite sufficient to bring it into play before the dissociated 
molecules have time to recombine. We can thus explain how 
J. J. Thomson and Röntgen have been able to discharge 
electrified bodies by passing over those bodies air which had 
previously been traversed by the rays. Speaking generally, the 
rays furnish the energy necessary to separate the ions, and the 
electric field the energy necessary for their transmission. 
_ ПІ. The electricity which traverses the gas under the 
influence of the field would, on this hypothesis, be almost 
equal to the quantity of neutral electricity dissociated by the 
rays, and, in fact, experiment proves that there exists a 
maximum rate of discharge (débit) independent of the field, 


Electrostatic Field 
Fic. 2. 


To assure myself of this, the condenser, P Q, already 
described, was employed. The distance of the plates was 
varied from 1cm. to 10cm., and their difference of potential 
from 2 volts to 220 volts, the field, therefore, varying in the 
ratio of 1 to 1,100. П we plot the values of the field as 
abscisse, and the corresponding rate of discharge as ordinates, 
the curve shown in Fig. 2 will be obtained, and this curve 
clearly shows that a maximum rate of discharge is quickly 
attained. 

This result may be obtained also by a zero method elimina- 
ting the influenc2 of the variations of the Crookes’ tube. 
Using one and the same electrometer we can employ two 
identical condensers P Q, P, Q,, traversed by the same ray, but 
with the plates P, and P,', connected to the needle oppositely 
charged, so that the needle remains at zero if the total rate of 
discharge is zero. І have ascertained that the rate of discharge 
varied less than 1/200 when the field varied from 350 to 1,100. 
According to the hypothesis enunciated, it is this maximum 
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débit which is а measure of the quantity of neutral electricity 
dissociated by the rays. 

IV. I investigated how this maximum varied according to 
distance from the source and volume influenced by the rays. 
When I sent through the condenser P Q conical beams having 
solid angles 1, 2, 8, and 4, I obtained rates of discharge pro- 
portional to 1, 2, 8, and 4. Similarly, employing the same 
cone, but with distances proportional to 1, 2, and 8, I 
obtained rates of discharge proportional to 1, 2, and 8. The 
. quantity of neutral electricity dissociated by the rays inside a 
spherical layer, having for centre the source of emission, is 
therefore independent of the radius of this layer and pro- 
portional to its thickness. This law, analogous to the 
law of the inverse square of the distance gives meaning 
to the following definition :—The quantity of X-rays radiated 
inside a cone, the apex of which is the source of the 
rays, is proportional to the quantity of electricity disso- 
ciated in this cone per unit of length in a given gas and 
at а given pressure and temperature. The definition of the 
brightness (éclat) in a given direction immediately follows. 

V. This definition is only admissible if the rays are absorbed 
but very slightly as they proceed. In order to see to what 
extent absorption might be neglected I connected two iden- 
tical condensers, 25cm. apart, to the same electrometer, the 
condensers being traversed by the same beam. The discharge 
in the second condenser was found to be weaker to the extent 
of about „tth. This weakening is probably due to the absorp- 
tion by the medium. 


In the Comptes Itendus for August 24th, Prof. Righi has a 
note On the Electric Convection along the Lines of Force 
caused by Róntgen Rays," in which he describes some pretty 
experiments tending to show that the action of X-rays results 
in convection movements along the lines of force of an electric 
field. 


THE NEWPORT ELECTRIC LIGHTING WORKS. 


In 1889 the Newport (Mon.) Corporation, having received 
notices from three separate companies of their intention to 
apply for Provisional Orders, an Electrical Committee was 
formed to deal with the subject. This committee, after a 
visiting tour to various stations, recommended the Council 
to apply for an Order themselves, which was obtained in 1891. 
They then visited the St. Pancras station, and had a confer- 
ence with Prof. Robinson, who recommended their adoption 
of a low-pressure scheme, with distribution on the two-wire 
system, which was to be ultimately changed to a three-wire 
system, when the demand reached 5,000 lights. In the mcan- 
time, however, the Council had been converted in their views 
in favour of a high-pressure scheme. This entailed more 
visiting by the Committee, with the ultimate result that а 
high-pressure system was agreed upon, and Mr. Robert 
Hammond appointed consulting engineer. 

In 1893 Mr. Hammond reported, and tenders were invited, 
those of Messrs. Fowler and Co., of Leeds, being accepted for 
the generating and distributing plant, including are lamps 
and posts, but with the exception of the four large steam 
engines and the cables. The contract for the engines was 
placed with a local firm, the Uskside Engineering Company, 
of Newport; and that for the cables with Messrs. Siemens 
Bros. and Co., of London. Messrs. Gradwell and Co., of 
Barrow-in-Furness, were contractors for the buildings, &o., 
which were to the designs of Messrs. Conyers, Kirkby and 
Son, of Newport. 


Station Site and Buildings.—The station is well situated 
on & plot of ground known as Friars' Fields, it being near 
the area of supply, and adjoining a siding of the Great 
Western Railway. A canal from which condensing water is 
obtainable is also in close proximity. There is ample room 
for future extension of the buildings, which at present include 
a boiler house 98ft. х 48ft., an engine room 93ft. x 50ft., and 
a separate room for a plant, the special duty of which is to 
supply the day load of the station. 
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The chimney is square, the net inside dimensions of the 
shaft being 5ft. 9in.; it has a fire-brick lining to a height of 
50ft., the total height of the stack being 100ft. Ventilating 
grids inserted near the ground, and also near the upper limit 
of the fire-brick lining, connect the space between the lining 
and the main brickwork with the outside atmosphere. 


Steam Generating Plant.—The boiler house at present con- 
tains four Lancashire boilers, each 28ft. long by 7ft. Gin. 
diameter, and capable of evaporating 4, 500lb. of water per hour 
from a feed temperature of 60°F. The grate area is 86 sq. ft., and 
flues are 8ft. diameter. Mild steel, 23in. thick, is used in the 
shell, each ring of which is in a whole plate; the longitudinal 
seams are butt-jointed with double-cover straps. The usual 
working pressure is 125lb.; but the boilers are capable of 
working at 150lb. per square inch. Procter's mechanical 
stokers, driven by a small horizontal steam engine, are used 
for firing the boiler furnaces; but they are not arranged to 
move the fire bars, as Meldrum’s system of forced draught is 
also fitted. Hopkinson’s fittings and mountings are used 
throughout. 

The feed pumps are three in number, and are of Pearn’s 
* Duplex” type, each capable of delivering 1,500 gallons of 
water per hour. They take their water from a reservoir, 
which can be fed from either the canal or from the town 
mains, and deliver into the boilers through either of two 
systems of feed pipes, the water, in the one case, passing 
through feed heaters, or, in the other case, direct into the 
boilers. The main feed-water pipes are of 3}in. cast iron, 
the branches to boilers being 24in. diameter. There are three 
“ Berryman ’’ feed-water heaters, capable of raising the 
temperature of the feed water to 200°Е. when the engines are 
working non-condensing. 

In the adjacent day-load plant room above referred to is 
installed a semi-portable combined under-type engine and 
boiler, the working steam pressure of which is 140lb. per 
square inch. This plant is also fitted with a small feed-water 
heater, a donkey pump, and the necessary steam and exhaust 
piping. 

Steam and Exhaust Piping.—The system of piping for 
conveying steam to the engines is not on the ring principle. 
On the large main stop-valve on each boiler standpipe a casting 
for three branch pipes is fitted. These pipes carry three 
corresponding valves. From two of these branches spring 
bin. wrought steel connecting pipes to boilers on either side; 
and these, being of an arched form, the necessity for any 
further provision for expansion is obviated. The remaining 
branch feeds into a 5in. wrought steel pipe leading to one of the 
four main'engines. A 3in. wrought-steel steam pipe fitted to the 
otherwise unoccupied branch of an outside boiler in the range, 
supplies No. 6 engine. A steam pipe connects the day-load 
boiler with the main range of boilers. The wrought-steel 
pipes have welded flanges, and were made by Messrs. Stewart, 
of Glasgow. A 3in. wrought-iron steam main is fitted for 
supplying stoker engine, feed pumps, &c. 

The exhaust is carried from each of the four large engines 
by an 8in. cast-iron pipe, which communicates by means of 
llin. and 14in. pipes with а main 16in. exhaust pipe running 
to the heaters and independent condenser. By means of 
bye passes and suitably placed valves the exhaust steam may 
be directed to the atmosphere instead of into the condenser, 
through a 16in. uptake on the outside of the chimney stack. 
No.6 engine exhausts either into the atmosphere direct through 
a Gin. cast-iron pipe, or into its own condenser which is self- 
contained with this engine. 

In the boiler room near the heaters is an independent 
Worthington self-acting jet condenser, capable of maintaining 
& vacuum of 27in., and of dealing with the exhaust steam for 
750 н.р. It has the usual two steam and two double-acting 
air pump cylinders characteristic of the Worthington Duplex“ 
arrangements. 


Engines.—There are at present installed four main engines 
and a slightly smaller engine by Messrs. Fowler and Co., 
which, though installed as a temporary plant, is now likely to 
be taken over by the town. The day-load engine, No. 5, has 
already been referred to as being a semiportable undertype 


THE ELECTRICIAN, SEPTEMBER 4, 1896. 


605 


combination with the boiler. This engine is capable of 
developing 50 т.н.р., and runs at a speed of 185 revolutions per 
minute. The four larger engines are of the horizontal com- 
pound-coupled type, and were made by the Uskside Engineer- 
ing Company (Limited) of Newport. They are capable of a 
continuous load of 150 1. H. Pp., with 1251b. steam pressure, and, 
on emergency and with a slight increase of steam pressure, 
180 1. n. p. These engines are arranged for working with the 
before mentioned independent condenser, and they run ata 
speed of 110 revolutions per minute. Their fly-wheels, which 
are grooved for 8—14in. ropes, are 12ft. diameter, and 
weigh over eight tons. The high-pressure cylinders are 13in., 
and the low-pressure cylinders 24in. diameter, with a stroke 
of 24in. Hartnell's vertical high-speed governors control the 
expansion valves of both cyhnders. 

The results of a 12 hours’ official test of one of these engines 
and a boiler are as follow :— 

Mean indicated horse-power, 189. 

5 of water per indicated horse-power hour, 
18˙4ʃb. 

Consumption of water per kilowatt hour, 84°15lb. 

Consumption of coal per indicated horse-power hour, 2:81Ь. 

Water evaporated per pound of coal by boiler was 9:591. 
from and at 212?F. The fuel used, we understand, was the 
Newport Abercarn ** Black Vein steam coal. 
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A, A, A, A= Alternators; B, B, B, B Engines ; C- Day-load Plant Room. 
Fic. 1. Ground Plan of Newport Electricity Works. 


No. 6 engine which occupies the site shown dotted in the 
plan, Fig. 1—is a 120 1. H. . compound condensing engine, the 
condenser air pump being worked by the tail rod. The fly- 
wheel is 10ft. diameter, and is grooved for 5—1}in. ropes, the 
speed is 120 revolutions per minute, and cylinders are 10in. 
and 18in. diameter respectively, with a stroke of 20in. 

Spanning the engine-room transversely is a 10-ton travel- 
ling crane, by Messrs. T. Smith, of Rodley, Leeds. 


Alternators.—Coupled direct to each of the four larger 
engines and to No. 6, by cotton ropes, is a 75-kilowatt 2,000- 
volt Hall alternator, made by the Leeds and London Electrical 
Engineering Company, of Leeds. Each machine is capable of 
working for an hour under a load of 90 kilowatts. The fre- 
quency is 87, at the normal speed of 525 revolutions per 
minute. The grooved pulleys are supported by outside bear- 
ings, and all the bearings are fitted with water-jackets for use 
in emergency. The centre distance between engine and alter- 
nator shafts is—in the case of the four larger engines—25ft., 
and in the case of No. 6 engine 22ft., approximately. 

Driven from each alternator by means of four cotton ropes 
is а shunt-wound exciter for supplying the exciting current, 
which at full load is for each machine about 18 amperes at 
100 volts. The combined weight of an alternator and exciter, 


with rails and bedplate, is about 12 tons, which is supported 


by a concrete foundation built up from a depth of 6ft. 

No. 5 alternator, for the day-load service, is a 25-kilowatt 
Hall machine, with exciter on the same bedplate, and is driven 
by belt from the before-mentioned undertype engine in the 


 day-plant room. 


Switchboard.—The main switchboard—situated at one end 
of the engine-room—is of the Lowrie Hall type. It is built 
up of a number of sections of slate, supported upon a strong 
oak frame; those sections upon which the switches and 
instruments are mounted measuring about 15in. by 14in., 
while those carrying the fuses are deeper, being about 15in. 
by 20in. The main switches are of the usual Lowrie Hall 
pattern, consisting of four metal sockets, forming the terminals 
or contact pieces. These are fitted through the slate base, 
and are arranged so as to receive four corresponding metal 
plugs fixed to an ebonite hand block. The plugs, being con- 
nected in two pairs by copper strips, upon being pushed home 
they connect the two upper with the two lower sockets, thus 
forming a double-pole, double-break switch. The metal 
sockets are well protected and insulated by porcelain sleeves, 
having somewhat bell-mouthed openings, which guide home 
the plugs, making possible a quick and certain closing of the 
switch. 

Referring to the diagram of the switchboard (Fig. 2), it 
will be seen that the ’bus bars are divided into two sections— 
an arrangement which permits of the alternators and circuits 
being divided into two distinct and independent sets. The 
two sections of the 'bus bar can be joined together by the 
coupling switch on the fourth slate section from the left and 
the second from the bottom. With the excepüon of this 
section, the four vertical rows of sections on the extreme left 
of the board are devoted to carrying the fuses, ammeters and 
main switches necessary for the distribution of the current 
from the ’bus bars to the five high-pressure publie supply 
circuits and the two high-pressure circuits for the street arc 
service, which at present supply the town. 

On the extreme right of the board are the three vertical 
rows of sections carrying the alternator fuses, the hand regu- 
lators or rheostats (for controlling the exciting currents, each 
rheostat being connected in the field circuit of the alternator 
it controls), the main switches between the alternators and 
the bars, and the alternator ammeters. 

Around each main switch is built an enclosing box, across 
the open mouth of which can be set a locked vertical bar, 
which is found useful in preventing the accidental closing of 
a switch not in immediate use. The synchronising board— 
the connections to which are not shown—occupies the fourth 
and fifth sections from the bottom in the fifth row from the 
right. The 50-volt secondary terminals of each alternator 
converter (the converters baving both 50 and 100-volt 
secondary terminals) are connected to its corresponding 
socket on this board, one pair of terminals to each socket. 
Then, by means of a couple of plugs and flexible cables, this 
board enables the 50-volt terminals of the converter of an 
incoming alternator to be connected with those of one already 
working on the bars, and with the synchronising voltmeter 
and lamps. On either side of this board are the sections 
carrying sockets, which enable any circuit to be run from 
any alternator independent of the ’bus bars—an arrangement 
termed ‘‘a hospital shunt." 

To avoid unnecessary complication of the diagram, the 
permanent connections to these boards of only No. 1 alter- 
nator and No. 1 circuit are shown. By means of the ever- 
accommodating plugs and flexibles the two upper sockets of 
both boards (7.e., of both machine and circuit ‘ hospital" 
boards) may be put in connection with any pair of sockets 
below them, thus placing the selected circuit in connection 
with the selected alternator. Also, to avoid complication, the 
conneotions are shown omitted between the 100-volt secondary 
terminals of the alternator converters and the multiple contact 
switch seen on the section to the left of the machine volt- 
meter, and which enables it to indicate the pressure of any 
alternator (with the exception of No. 5, or day load machine). 

Below this voltmeter, on a bottom section of the board, is 
shown the ammeter, which serves to indicate, by means of 


THE ELECTRICIAN, SEPTEMBER 4, 1896. 


. — EE) 
Е 


600 


Sa ————— ——— RE REN C MEUM NN GU CC 2 M 
Sa I TS ET k...... I SITE TE TINY I IO TE ... —. k.... CM ET DEE SEM I I I OIE 


the switches shown in diagram, the exciting current of an 


alternator. 


It may be noticed that the day-load plant, while it has a sym- 
metrical portion of the main switchboard allotted to it, can also 
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The main fuses are mounted upon ebonite blocks, 
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Exciter 
The 100-volt terminals of converters, A, B, D and E, to be connected to the Voltmeter Switch on main board, and thoss of converter, C, to the Voltmeter on day-load 


to be connected to the Synchronising Board. 


board. The 50 terminals of converters, A, B, C, D and E, 


Fic. 2.— Newport Rlectric Lighting Switchboard. 


be controlled from a board of its own, situated in the day-load 
engine room, and connected electrically with the main board. 


places, throw the fuses | 


which, upon being thrust home in their 


into their respective circuits. 
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A Mengarini recording voltmeter is used, and half-hourly 
readings of the station current output are taken for log pur- 
poses. In connection with the. fault detectors indicated near 
the top of the switchboard diagram, it may be mentioned in 
passing that it is intended to shortly start working with outer 
conductors of the high-pressure mains earthed. Placed in a 
conspicuous position, in full view of the engine drivers, are two 
indicators under the control of the switchboard attendant; 
one of these informs the driver whether he is required to 
increase or decrease the speed of the engine to which the other 
indicator refers. 

Behind the switchboard is the usual passage about 8ft. wide, 
wherein may be inspected the switchboard connections, alter- 
nator measuring converters, &c., and beneath which is the 
trench containing the cables running to and from the board. 
The test room is adjacent to the recess in which the switch- 
board is placed, and contains the usual cells and instruments 
necessary for the testing work of a station. 


The Distributing System.—The distribution of current for 
public supply is, in the main streets, effected by a system of 
low-pressure conductors at 100 volts, fed by transformers in 
cast-iron street boxes on 2,000-volt high-pressure mains. 
Outlying districts, where consumers are fewer and farther 
‚ between, are, of course, supplied by the pioneer method, with 
the transformers in the consumers’ premises. 

The high-pressure cables for public supply are concentric, 
with conductors 19/18 and 84/20 respectively, insulated with 
vulcanised indiarubber. These are drawn into Sin. cast-iron 
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Fic. 5.— Diagram of Distributing Mains in Street. 


pipes laid under the pavements. At street corners, and at 
intervals of from 80 to 100 yards in straight runs, are inserted 
cast-iron surface boxes, with the usual adjustable lid used in 
the Lowrie Hall system. The transformer boxes are also of 
cast iron, and virtually consist of a central oblong watertight 
transformer box proper, on to the sides of which are cast 
wings or smaller compartments, one on each side. Into one 
of these side boxes pass the high-pressure feeders, while the 
other side box protecis the low-pressure distributing mains on 
their passage from the central transformer chamber. All the 
cables in their exit from the transformer box pass through 
stuffing glands, packed with indiarubber. 

Each transformer chamber is capable of housing a 21- 

kilowatt transformer, and contains both high and low-pressure 
fuses and switches, and & Cardew earthing device. The 
switches are of a double-pole double-break type. 
. The system of low-pressure distributing mains is illusirated 
in Fig. 8, which is a diagrammatic sketch of а portion of a 
main street. From each transformer chamber issue four low- 
pressure cables, Two run up and two down the street. One 
of each pair follows one side of the street, the other imme- 
diately crossing and following the other side for a distance of 
100 yards. The transformer boxes being placed alternately 
on different sides of the street, at every 100 yards of street- 
run the two cables above referred to rejoin on the low-pressure 
bars of the next transformer box to the one from which they 
started. Thus there is nowhere on the distributing mains а 
point above 50 yards distant approximately from a transformer, 
and in the event of a transformer failing, 16 can be cut out 
without materially affecting the supply. The low-pressure 
cables are armoured concentric, laid direct in the earth, the 
conductors of each being at present of the same size as those 
of the high-pressure cables. 


Street Lighting.—The street lighting is carried out by 
alternating-current arcs, each fed by а 1 н.р. Lowrie Hall 


transformer installed in the lamp-post base. Two high-pressure 
concentric cables at present leave the station switchboard for 
this service, each having copper conductors respectively 7. and 
13. The small transformers for the arcs are placed across 
these circuits in parallel. 

There are at present 42 16-ampere Lewis“ arc lamps, 
each taking about 600 watts. The lamp supports are of cast- 
iron, and are of the overhanging bracket type. The total 
height is about 25ft., the distance between the arc and the 
ground level being about 20ft. The arc transformers are fed 
alternately from two different circuits, and the lamps are 
placed alternately on different sides of the street, at intervals 
of about 75 yards apart. 

Conclusion.— Although the official opening of the Newport 
Electricity Works did not take place until October 14, 1895, 
the supply of electricity had been available for private lighting 
purposes for six months previously, having been generated by 
the day-load plant. In'August of that year, however, it was 
found that this plant was incapable of meeting the demand 
which had grown upon іё; and Messrs, Fowler were instructed 
to put down a temporary plant, which has already been 
referred to as No. 6 set. As а point of interest, it may be 
mentioned that though the order for this plant was not given 
till August 1st, the plant had been erected and was running on 
its load on the evening of the 17th. 

The present demand upon the station may be estimated from 

the current output, which reached a total of about. 70 amperes 
on a recent Saturday; of this about 50 amperes represented 
the proportion of the public supply, at the station pressure of 
about 2,040 volts. 
. The charge (subject to a 5 per cent. discount for early 
cash) per B.O.T. unit is 6d. to consumers of not more than 
1,000 units per quarter. A minimum charge is made of 
18s. 4d. per quarter. To consumers of above 1,000 up to 
2,000 units per quarter, the charge is 54d. per unit. Above 
2,000 units per quarter, 5d. per unit. Тһе meters in use are 
Thomson, Shallenberger and Hookham. 

The total capital expenditure on the system up to the 
present has been about £87,000. 

We must not conclude this short description of the Newport 
Electricity Works without expressing our acknowledgment of 
the courtesy we received at the hands of both Mr. R. H. 
Haynes, the Borough Surveyor, and Mr. C. D. Copland, the 
Borough Electrical Engineer. Our thanks are also especially 
due to the latter for kindly supplying us with information for 
the preparation of this article on the occasion of our visit to 
the Newport Station. 


THE RAWORTH UNIVERSAL STEAM ENGINE. 


On Wednesday last, at the invitation of the Brush Electrical 
Engineering Company, we, in company with several other 
engineers, travelled down to Loughborough, the purpose of the 
visit being to inspect the new “ Universal" steam engine which 
that Company is now manufacturing, and to subject а 45 K. p. 
engine of this type to a short trial of its capabilities. Ina 
previous issue (see The Electrician, Vol. XXXVI., pp. 643 
and 666) we described and commented upon this engine, 
which, as our readers are aware, is the invention of Mr. J. 
Raworth, of the Brush Company. On that occasion we 
wished the newly-born engine a long and prosperous life, 
and awaited with interest “the results of the trials which 
life inevitably had in store for it —a phrase which may have 
seemed ambiguous to any but an engineer. However, we have 
now had an opportunity of subjecting the engine to one of 
these trials—doubtless others will soon follow. In a future 
issue will be given more detailed particulars of the tests, and 
of other trials to which the Universal“ engine has been 
subjected ; at present we thall only briefly describe what took 
place during our visit to the works, which are being extended 
for ita manufacture. 

Before commencing the testinz operations, an opportunity was 
afforded of examining the construction of the engine and the 
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machine shops and tools employed now in its manufacture. 
We have for some time been acquainted with the design of the 
* Universal” engine, and our closer inspection of its construc- 
tion strengthened the former high opinion we had as to the 
practical ingenuity in its design and the care which has been 
expended upon its many novel details. Space does not now 
permit of our entering fully upon all the novel elementsof design; 
but it may be interesting to refer to one or two of the more im- 
portant of these. The engine, we may remind our readers, in its 
most common form is a vertical tandem compound type, with 
inverted cylinders and enclosed crank case; it is designed to run 
at high speeds, varying from 500 revolutions in the 28 1. H. P. 
size to 212 revolutions in the 500 J. H. P. size, and with piston 
speeds varying from about 420ft. per minute up to about 
600ft. per minute. Each of the tandem pistons is single- 
acting; but as the high-pressure piston acts only on the up 
stroke, while the low-pressure piston acts on the down stroke, 
the engine in its entirety is practically double-acting. To 
obviate knocking on the crank-pin brasses and at the cross-head, 
a special form of connecting rod has been devised, which 
possesses the additional merit of exceptionally small weight. 
The rod is in two parts—an external frame composed of two 
steel ties of fixed length, being secured to the lower crank 
pin brass seat and the upper cross-head brass holder; while 
а steel strut situated between the two ties, and adjustable in 
length, carries the top crank pin brass and the bottom cross- 
head brass. Thus the upward thrust during the ascending 
stroke is taken by the ties, while the downward thrust on the 
descending stroke is taken by the strut, and the adjustability 
of this latter prevents the development of a knock by slackness 
at the brasses. In the 45 н.р. engine placed on trial on 
Wednesday, when running at 450 revolutions, both full and 
light loads were taken without the least knock, and the engine 
ran throughout perfectly silently and without vibration. Another 
interesting element of design is in the piston rings. Like snakes 
in Iceland, these are absent from the high-pressure piston, 
while the low-pressure piston is provided with only one single 
ventilated ring. Steam is freely admitted at the back of this 
ring, which provides a tight fit on the working stroke, and 
during the idle stroke the relaxation of the outward pressure of 
the ring diminishes the piston friction. At starting there is a 
clear passage past the piston, through the ring groove, which 
enables any water in the cylinder to be drained into the 
exhaust. We should add that the absence of a piston ring 
from the high-pressure piston is deemed safe practice, owing to 
there being no apertures or ports in the high-pressure liner. 
Equal expansion of the liner will take place, and, the engine 
being vertical, equal wear will also occur, so that the liner pre- 
serves its circular form. 
Arrangements were made to take the steam consumption of 
a 45 r.H.F. engine at full and about half load, when working 
non-condensing. For this purpose the engine was direct-con- 
nected to a dynamo the circuit of which included an adjustable 
water resistance ; and the exhaust steam from the engine was 
condensed in a surface coudenser, but without vacuum. The 
discharge from the condenser was collected in weighing tanks 
and weighed at regular intervals. The engine had a stroke of 
бір., and the diameters of the cylinders were 91; in. and 141in. 
respectively. Each cylinder was fitted with a Crosby indicator, 
provided with an 80lb. spring, and the speed was measured оп 
a tachometer. During the entire period of testing, the engine 
-was supplied with steam having a pressure of 140lb. at the 
engine stop valve; and the speed of the engine was maintained 
constantly at 450 revolutions throughout. Measurements were 
made first with the engine on a nearly steady load of 43 n.r., 
somewhat under the rated load; and afterwards on a load of 
about 34 m.p. The indicator cards were taken at intervals of 
about a minute, and the condensed steam was weighed at the 
same frequency for the principal part of the trials. The follow- 
ing is a summary of the results which were obtained: 


LHP Total steam condensed ' Steam condensed per 
"AER per hour. | I. H. P. per hour. 
| "au 
43-0 | 852 | 19:8 
42:5 840 19:8 
448 888 | 19°8 
455 615 | 201 


THE BLACKPOOL PLANT. 


The following are some extracts from the Report upon the 
condition of the electrical plant at Blackpool, prepared by Mr. 
R. C. Quin, Borough Electrical Engineer, at the instance of 
the Electrio Lightiag and Tramways Committee :— 


GENTLEMEN : Acting under your instructlons, I have carefully examined 
the state of the machinery and mains, and considered the present condi- 
tions of the supply both electrically and commercially. I would first 
remind you that I am not a partisan of either continuous or alternating 
systema of supply, believing that each case must be judged entirely on ita 
own merits, and the system adopted which is most applicable to the parti- 
cular town. Taking all the circumstances into consideration, it seems to 
me that the Committee were well advised in adopting the bigh- pressure 
alternating supply. But I am not satisfied that the plant and machinery 
were the best that could have been used, nor that the class of mains, their 
method of laying, and the system of mains generally, were the best calcu- 
lated to give a reliable and economical supply. In saying this I need 
hardly point out that I am not concerned as to the personality of the 
party or parties responsible for the blunders which have been made, but 
am dealing simply with the existing facta. 

Buildings. The Committee are already aware of the state of the engine- 
room walls carrying the travelling crane, and of the necessity of a consider- 
able expenditure to repair these aud supply new girders for the traveller 
rails. The drainage also is in a very bad condition. . , . 

Botlers.—The five boilers are of the Lancashire type, and apparently in 
good condition. I have, as you know, removed the mechanical stokers with 
advantage, their use under the exceptional local conditions of electric 
lighting not being beneficial. 

Steam Pipe.—The main steam pipe is 300ft. long, and in the form of a 
ring. Under present conditions it is impossible to shut off (with safety) 
avy portion of this, or to shut off boilers Nos, 2апа 3, so that we are com- 
pelled to put up with enormous steam losses. This 500+. of 10in. steam 
pipe amounts to nothing less than a “ condenser" on the wrong side of the 
engines, which will be clearly seen when we consider that every square foot 
of covered steam pipe means a loss of 300lbs. of coal per year, or in the 
aggregate for the whole of the steam pipe of about 120 tons per year. 
This condition of affairs will, however, be remedied by the alterations now 
being made, but which, unfortunately, cannot be completed until the end 
of the season. | 

Plant.—With regard to the engines апа dynamos, none cf these can be 
termed “highly efficient," the best set giving under 75 per cent. at full 
load ; while the day set (No. 3) on half-load (its usual output) gives only 
35 per cent. efficiency. Then, as to “ governing "—only two of the engines 
(Nos. 7 and 8) can govern passably, the governors on the remaining engines 
being absolutely useless. When we consider the very large floor space 
occupied by this class of plant and the consequent large outlay needed for 
buildings, &c., together with their inefficient working, I ain afraid the 
Committee will regret their choice. I would not, however, recommend 
the replacing of this plant, seeing the very large amount of idle cavital it 
would entail, but would suggest the provision of a new day set (a Parsons’ 
turbine), giving us something more than 35 per cent. efficiency, and the 
adoption of electrical governors for the remaining plant (excepting Nos. 
7 and 8). The new 300-kilowatt Ferranti set now being installed has a 
guaranteed efficiency of 84 per cent. 

Mains. — As I have previously said, the system of mains is not the best 
that could have been devised. There are five separate high-tension alter- 
nating circuits, the connections to the houses being either by transformers 
placed in boxes under the pavement, or by transformers placed in the 
basements of houses. Very little distributing cable is employed. The 
disadvantages which this entails are many 

Then as to the condition of the cables— upon the good working of each 
individual one of which so much depends—I find that the general rule in 
force here seems to have been to ram and jamb as many cables into one 
iron pipe as could be got by sheer force. At least, that is the impression 
one gets from the resulte. In one Jin. pipe there are five high-pressure 
circuits (four of 2,000-volt alternating, and one of 3,000-volt continuous) 
— that is to say, teu single-rubber insulated cables —how they were drawn 
in is a mystery to me. This gives an average of something over 6 cables 
per pipe. I have examined their condition, where they are visible at the 
draw boxes, and find the rubber in a great many places has perished. As 
sure as fate, if one cable breaks down the whole lot will follow suit. "This 
is only one instance, but it is a fair sample of the state of affairs over the 
whole town. The high-tension rubber cables have perished on all sides, 
and must be replaced by more lasting ones, and different methods adopted 
of laying them. 

The arc-lighting cables are similarly situated— that is to say, for prac- 
tically their whole length they are drawn in the same pipes as high-pressure 
alternating cables. The condition of these arc cables ia very bad—-in fact, 
I do not think there is 100 yards out of the 11} miles laid which is worth 
more than its price as scrap copper. The repeated strect-lighting failures 
are evidence of this deterioration. Of course, the breakdown of one cable 
in nine cases out of ten means the burning asunder of the other cables con- 
tained in the same pipe. Clearly, therefore, such a state of things cannot 
be allowed to exist. I attribute these failures to the action of the salt 
water; the pipes containing these cables being practically cisterns filled 
with muddy sea water. The inter-chemical action between sea water and 
iron pipes, and sea water and rubber, and sulphates and chlorides, &c., of 
iron (formed by the action of the sea water) upon the rubber, readily 
account for its rapid deterioration. In my opinion neither rubber-covered 
cables nor iron pipes should have been ueed under such circumstances, 
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and I recommend their entire replacement by lead-covered cables laid 
in asphalte about a foot beneath the surface of the pavement.* This is, 
in my opinion, the only method by which a sound and lasting main is to be 
obtained under the existing conditions. 

It is possible that the present alternating mains could be worked for, 
say, another six months, or, at the outside, twelve months; but this 
would place us in the very unsatisfactory position of continually expecting 
breakdowns and consequent stoppages cf supply until the repairs were 
made. And, not only would this result in a considerable loss of revenue, 
but public confidence in the reliability of our supply would be further 
shaken, and the replacement of electric light by gas would be brought 
about in numerous instances. 


Estimated Cost.—-The estimated cost of treating the arc circuits in this 
manner is about £3,460, and the high-tension alternating circuits £8,400. 
Against this, however, we shall have a credit of about £1,000, which 
will be realised by the sale of the old copper. 

Mains (continucd).— Possibly the accidents at Bournemouth and London, 
whereby horses were killed and persons received severe shocks, may still 
be fresh in the minds of the Committee. It may be news to the Com- 
mittee that the pipes laid in Blackpool are not (with very few exceptions) 
* connected across all street boxes,” nor “ efficiently connected to earth,” 
and that the immunity from accidents, similar to those which happened at 
Bournemouth and the City, is not due to good design but sheer luck. As, 
however, I propo:e, when relaying the high-tension cables, to do away 
with this class of box entirely, there will be no need of spending money to 
rectify them now. 

Transformer Chambers.—-With regard to the position of the transformers 
and the current losses entailed hy their indiscriminate use, I propose to 
build, under refuges or pavements, in different parts of the town, trans- 
former chambers, each containing a number of transformers ; the positions 
of these to be hereafter arranged with the Borough Surveyor. Each 
transformer chamber would be connected by a high-tension feeder direct 
from the works and by interconnecting cables to its neighbouring chambers. 
The supply to the houses would be by a network of low-tension cables 
completely connecting the transformer chambers. By this arrangement 
we get an absolutely reliable supply, since it is independent of the good 
working of any one high-tension cable, or of any transformer chamber. . . 


Plans and Estimates.—Plans showing the proposed re-arrangements of 
the mains and positions of transformer chambers have been made, and are 
open to your inspection. I estimate the additional cest of modifying the 
high-tension mains to be £1,200, of low-tension mains £3,000, and of 
transformer chambers £1,300, a total of £5,500. 


Financial Position.—Mr. Quin here goes at some length into the financial 
aspect of the question. It would appear from his figures that up to July 
2órd last the total capital expenditure was approximately £55,599, that 
the total borrowing powers sanctionedzamount to £60,000, and that there 
bas been a net loss since the opening of the station of about £1,023. 

The Report then refers to the very trying and peculiar conditions which 
obtain at Blackpool, and recommends the adoption of the Wright tariff 
system. | 


200-Volt Distribution.— It was not until recently that the Board of 
Trade, recognising the many advantages both from the consumers’ and 
suppliers’ point of view, and at the practically unanimous request of the 
electrical profession, consented to allow an alternating supply of electricity 
to be delivered to consumers ata pressure of 250 volts. The present 
condition in which we find ourselves, unfortunate though it is from many 
points of view, has at least one side a little less gloomy than the rest. I 
refer to the absence of any large eum of capital sunk in distribution at 100 
volts, and the consequently comparatively small outlay now needed to 
adopt a higher pressure of supply, and thus reap the above-mentioned 
advantages. After carefully weighing the pres and cons, I recommend 
that the pressure of supply be raised from 100 volts to 200 volts, and dis- 
tributed on the two-wire system. This change of pressure will necessitate 
the replacing of the 100-volt lamps by lamps made for 200 volts, and I 
estimate that this will cost about £650. I would point out that the 
estimates for low-tension net-work, transformer chambers, demand. indi- 
cators, &c., are based upon the assumption that the 200-volt distribution 
will be adopted. Should, however, it still be decided to distribute at 100 
volta, and which I should very much regret, the above-mentioned estimates 
must he increased by 30 per cent. to 40 percent. . . . 


Supply to Tramways.—That there should be two entirely separate and 
diatinct electricity generating stations within a town, owned and worked 
by the same body, onefor power supply and the other for lighting, seems to 
be rather an anomaly. Moreover, it is by no means economical, entailing 
as it does the employment of two separate staffs for the one purpose. 
Further, as regards the lighting works, for the greater portion of the day 
the plant is practically idle, whereas it could be profitably utilised for 
working the trams. I have, as instructed by you, taken measurements of 
the electrical output from the present tramway generating plant, and the 
meter readings which have been taken of the current supplied on Saturday, 


* Since writing the above I have been informed by Mr. William Chew, 
the assistant gas manager and formerly your electrical engineer, that in 
the year 1879 or 1880 a similar breakdown was experienced. This was in 
the days of the first are lighting of the Promenade from the tall masts. 
Originally the cables, which consisted partly of lapped rubber and partly 
of vuleanised rubber, were drawn in iron pipes. Within about twelve 
months of their being laid they had to be withdrawn from the pipes and 
suspended from posts, and when the new cables having gutta-percha 
insulation were laid in wooden troughs, filled with asphalte, the trouble 
was overcome. It seems strange to me that, having had such an experience 
in 1880, the Electric Lighting Committee, or their advisers, should have 
committed the same error in 1893, 


the Ist inst., and Monday (Bank Holiday), the 3rd inst, show that 704 
units were consumed on the Saturday and 835 on the Bank Holiday ; the 
car miles for these days being respectively 704 and 668, that ia, &n average 
of 1 unit per car mile for the first and 13 unite per car mile for the second 
day. Allowing for the light running in winter, I think it would be fair to 
assume that on an average two-thirds of a unit are required for each car 
mile run. If, then, we take two-thirds of the car miles (192,262) for last 
year, this gives a consumption of electricity equal to 128,174 units at a 
cost of £1,528 approximately, which works out at about 294. per unit. 
Taking the average of the three years' working we have a cost per unit of 
2°96d., ог say, 84. per unit. What I therefore suggest for the Committee's 
consideration and sanction is the transference of the two Crompton dynainos 
from the tram shed and their erection here, coupled direct to a high- 
speed engine of approved type. The estimated cost of this, inclusive of 
foundations, fixing, &c., is £500. Further in view of the extensions of the 
tramways now about to be carried out, I should deem it advisable to instal 
an additional 100-unit Parsons’ turbine combined with а continuous- 
current generator, so arranged that it could supply either at 250 volts or 
500 volts. The estimated cost of the latter is £1,100, and it would increase 
the electrical output of the tramways plant to more than double its present 
capacity. In addition to this there would be required a main connecting 
the electricity works to the tram shed and a further extension of the 
switchboard. These would cost about £200 and £250 respectively. No 
extensions of the present electric lighting buildings would, however, be 
necessary. Altogether, therefore, the further capital expenditure incurred 
by the suggested transference of the generating plant from the tram shed 
to the electricity works would.be about £2,050. The borrowing powers 
sanctioned for tramway purposes covers an amount larger than this, 80 
that no application. to the Local Government Board in this respect 
need be made. I have very carefully gone into the question of the 
cost of supplying current under such conditions from these works, 
and | have no hesitation whatever in saying that we can guarantee the 
maintenance of the necessary supply of current to the tramways depart- 
ment at 24d. per unit, and at the same time leave us a satisfactory profit. 
Calculativg the probable units to be sold to the tramways department at 
£120,000 per annum, this would effect a saving in their revenue account to 
the extent of £270 upon the year's working, and leave us a profit of about 
£500. In other words, the saving to the Corporation annually would be 
at least £700 if taken on the basis of the present cost of generation. In 
this connection it will be remembered that the estimated output last year 
was 128,174 units, so that with the extensions before named it is quite 
probable that the demand will be considerably over 130,000 units per 
annum, in which event the saving will increase pro rata. 

Conclusions,— . . . In conclusion, I cannot too strongly impress 
upon the Committee my sense of the hopelessness of the future prosperity 
of these works unless some immediate steps are taken to remedy tle 
defects I have already indicated. It is not a question of saddling, or 
attempting to saddle, the responsibility of past errors upon the shoulders 
of any individual or individuals. It is emphatically rather а ques- 
tion of repairing the errors before they become irreparable. Towards 
the accomplishment of this object I have given much careful and 
anxious thought ; and the proposals, suggestions, and recommen- 
dations I have embodied iu the foregoing Report will I firmly 
believe, if carried out in their entirety, bring the electrical portion 
of the works up to a high level of excellence, and place the finan- 
cial future of the undertaking beyond the possibility of failure. 
The main points of my Report to which I beg to draw my Committee's 
most especial attention аге :—(1) The replacement of faulty mains; (2) 
the increase of the pressure of supply ; (5) the adoption of demand 
indicators ; and (4) the transference of the tramways supply to the 
Electricity Works from the present tram shed. By these means there 
will be brought about, in my opinion, the absolute reliability of the 
supply, the economical working of the plant, the minimising of the 
financial risk, and, generally, a great saving to the Corporation by the 
fuller utilisation of the resources of the Electricity Works. I feel J 
should have failed in my duty had I not most fully put the case before the 
Committee, and, without blinking any facts, gone to the root of the 
trouble, and shown exactly what it is and how it can be remedied. It is 
now for the Committee to ғау whether this Report is worthy of their 
acceptance, and whether the Electricity Works are ultimately to become a 
success or a failure. 


s | 


Men and Women of the Century.—Messrs. George Bell and 
Sons, conjointly with the Swan Electric Engraving Company, 
are bringing out a handsome work with the above title. It 
consists of a collection of portraits and sketches, by Mr. Rudolf 
Lehmann, edited with introduction and short biographical 
notices by Mr. H. C. Marillier. Mr. Lehmann's collection 
comprises a long series of portraits of notabilities who have 
sat to him between the years 1817 and 1895. The volume 
wil contain 12 fine photogravures from paintings, and about 
70 facsimile reproductions of the drawings in half-tone, some 
of them printed in colours, all executed by the Swan Electric 
Engraving Company. The letterpress will be printed in the 
well-known manner of the Chiswick Press. A glance at the 
list shows that amongst those included in tbe collection are 
Alexander von Humboldt, Sir David Brewster, Sir Richard 
Owen, Prof. Huxley, Prof. Virchow, Louis Pasteur, Sir William 
Siemens, Prof. Du Bois Raymond, and Prof. Burdon Sanderson. 
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TESTS OF A COMBINED ELECTRIC LIGHT AND 
ELECTRIC RAILWAY CENTRAL STATION.* 


BY DUGALD C. JACKSON AND ARTHUR W. RICHTER. 


The central station of the Four Lakes Light and Power Com- 

ny supplies the power for the electric lighting of Madison 
Wis.) and also supplies power for the Madison City Railway. 
The station is situated on the bank of Lake Monona, in a fairly 
central location (Fig. 1). 

The boiler-room contains two return tubular boilers, rated at 
110 н.р. each, and one Stirling boiler of 200 н.р. capacity. The 
engine-room is equipped with three Russell compound engines, 
two Davidson jet condensers, and two Davidson feed-pumps. 

Engine No. 1, 380 н.р. capacity, is belted to the main shaft, from 
which are run four Thomson-Houston arc-light machines, each of 
which has a capacity of 50 1,200 c.p. lamps, and one Westinghouse 
alternator of 750 lights capacity. Two other alternators, a Slattery 
and a Thomson-Houston, are also installed, but are to be removed. 

Engine No. 2, 190 н.р. capacity, is used for running the railway 
generators. These are two 90-kilowatt general electric machines 
of 500 volts, 180 amperes, speed 650, and are belted tandem fashion 
from the flywheel of the engine. A third tandem belt from the 
sawe flywheel runs over a clutch pulley on the main shaft, and 
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Fic. 1.—Plan of Madison Power House. 


A, arc-light dynamos ; B, Westinghouse alternator ; С, monocyclic alternator ; D, 
railway generators ; E, electric-light switchboard ; F, electric-railway awitchboard ; 


GG, condensers and pumps; Н, feed pumps; I, oil-room; K, return tubular 
boilers ; L, Stirling boiler ; M, hot wells ; 1, 2, 3, Russell engines. 


the shaft can therefore be driven from this engine when desired. 
The two generators are connected to the same 'bus-bars, and 
supply power for the operation of the Madison-street Railway, and 
for & number of stationary motors which are connected to a special 
power circuit run out from the 'bus bars. Both of the above 
engines are connected to one of the Davidson condensers. 

Engine No. 3, 400 н.р. capacity, is directly connected to a 300- 
kilowatt ‘‘ monocyclic” alternator, and condenses into another 
Davidson condenser and air-pump. The alternating current output 
of the station is used exclusively for incandescent lighting. 


Engine Dimensions. 

Nos. 1 and 3: 
Stroke, 24in. 
Diameter of high-pressure cylinder, 15in. 
Diameter of low-pressure cylinder, Ain. 
Diameter of high-pressure piston-rod, crank end, Jin. 
Diameter of high-pressure piston-rod, head end, 2iin. 
Speed, engine No. 1, 134 revolutions per minute. 
Speed, engine No. 5, 152 revolutions per minute. 

No. 2 railway engine: 
Stroke, 20in. 
Diameter of high-pressure cylinder, 13in. 
Diameter of low-pressure cylinder, 20in. 
Diameter of high-pressure piston-rod, crank end, 29in. 
Diameter of high-pressure piston-rod, head end, 2}in. 
Speed, 133 revolutions per minute. 


* Paper read at the Detroit meeting (June, 1895) of the American 
Society of Mechanical Engineers, 


The station is operated by one engineer and one fireman from 
midnight until noon, and by one fireman, one head engineer, and 
one assistant from noon until midnight, and one oiler from 6 p.m. 
until 12 p.m., making a total of six station employés for the 24 
hours’ run. Each 24 hours during the week current is furnished 
to the electric railway and power circuits for 17:5 hours, and to the 
alternating-current circuits for 23:5 hours, except on Sunday, 
when the alternators are shut down for an additional 12 hours. 
Current for arc lighting is supplied principally between the hours 
n dusk and midnight, though certain arc-light circuits are operated 
all night. 

This station is one of that type, so well known to electrical 
engineers, which has grown to considerable proportions from a 
small and poorly-conceived beginning, and which therefore may 
be said to suffer through its own growth. During the past two 
or three years it has been quite thoroughly overhauled, and its 
physical condition has been greatly improved, but only at the 
expense of a considerable addition to the capital account. The 
results of the test which are given may be taken to represent 
results fully equal to those obtained by the average electric station 
in our cities of the smaller size. (Madison has 15,000 inhabitants. ) 
This statement will doubtless be viewed with surprise by the 
numerous members of this Society who are experts in steam 
engineering, and who carry continually before their eyes the 
remarkable economy obtained in pumping plants; but that the 
statement is fully borne out by the facts will be affirmed by every 
electrical engineer of experience. 

The object of the test recorded in this Paper was to determine 
the efficiencies of the boilers, engines, and generators under actual 
operating conditions, nothing having been done either before or 
during the test to change the conditions from those occurring in the 
regular daily run. All the data required was obtained and recorded 
entirely independently of the regular employés, who were required 
to attend to the operation of the station, exactly as is done day 
after day and week after week. A trial test of four hours' duration 
was made beforehand, in order to familiarise the observers with 
their work and to ascertain whether all the arrangements were well 
conceived. All reasonable precautions were used to make the data 
obtained reliable, and all instruments were supplied from the 
laboratories of the University of Wisconsin, and were compared 
with the laboratory standards. All electrical instruments used 
were calibrated by means of a Kelvin standard balance. The 
steam-pressure gauges and indicator springs were standardised by 
comparison, while hot, with a mercury column. The scales, ther- 
mometers, &c., were tested for accuracy by comparison with proper 
standards. 

The test began at 6 a.m. Monday, when the engines started up 
for the day, lasting until 5:30 a.m. Tuesday, when the engines 
stopped for their half-hour breathing spell, and may be considered 
successful, as nothing more serious than the occasional breaking of 
an indicator cord occurred to interfere with the results. Four of 
the observers, one having general supervision of the test, another 
overseeing the weighing of the coal, another the weighing of the 
water, and a fourth having charge of the calorimeter tests, were on 
duty through the entire run. These four men, Messrs. Burgess, 
Frankenfield, Mead and Crane, were members of the senior class 
in electrical engineering in the University of Wisconsin, and 
handled their work excellently. They were assisted by a certain 
number of experienced student observers, about 20 in all, who were 
required to read the various ampere-meters and voltmeters, take 
indicator cards, &c. The test was generally supervised by two of 
the assistant professors of the University. During the whole of the 
test the station presented no confusion, but was operated with the 
usual systematic regularity. З 

ests. 


The coal was weighed as it was brought into the boiler-room. 
The water-level and steam gauges were kept as nearly constant as 
racticable, and at the close of the test the water in the Stirling 
boiler was at the original level, while in one of the return tubular 
boilers it was l'in. above the string, and in the other a little over 
an inch below it, so they were considered as practically at the same 
level. 'The Stirling boiler was in use during the entire run, 
and at 4:45 p.m. and at 5:45 p.m. the two tubular boilers were 
successively cut in and were shut off again and the fires banked at 
12:35 a.m. The coal used in getting these boilers up to pressure 
(nearly 5001.) was not counted as part of the coal consumption in 
the computed results. 

Calorimeter tests of the steam were made every hour at the 
boilers, and as frequently as possible at the engines, while in ser- 
vice. Throttling calorimeters were used, except at the raibway 
engine, during the daytime, where there was so much water 
present that the throttling calorimeter could not be used, and a 
separating calorimeter was resorted to. The poor quality of the 
steam at the engines was due to the arrangement and condition 
of the steam mains. Engine No. 2 received the drain of the 
greater portion of the system. The steam-pipe was connected 
tə the under side of the main and was uncovered at the time of 
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the test. The pipe leading to engine No. 3 was also uncovered, 
and as the pipe is of considerable length the condensation is 
considerable, while the valve provided to cut the steam from that 
pipe during the period when the engine is idle was not made use 
of. The pipe leading to engine No. 1 was covered, but no pro- 
vision was made to cut the steam from that pipe when the engine 
was not running. 

The water was measured by means of two tanks placed on scales. 
Both feed pumps were put into use, one as an auxiliary, to pump 
the water from the hot well into the tanks, and the other to feed 
the boilers. The latter pump communicated with the tanks by 
two branches of piping connected by a three-way cock, and a hose 
was attached to the other pump, so that one of the tanks was filled 
while the other was being emptied. The exhaust pipe of the 
regular feed pump was connected to the vacuum of the condenser, 
and the steam consumption was figured from cards taken at 
irequent intervals, the number of strokes being recorded on a 
continuous recorder. The steam consumption of the auxiliary 
pump was ascertained by running the exhaust into a small surface 
condenser furnished from the university laboratory, by which means 
the condensed water was collected and allowance made therefor. 

The railway engine No. 2 was started at 6 a.m. and continued 
running until 11:10 p.m. During the day, from 6 a.m. until 6:30 
p m., this engine, besides driving the two railway generators, drove 
the main shaft, to which & Westinghouse alternator was belted, 
supplying the day demand on the incandescent circuit. "This engine 
was indicated every five minutes, indicators made by Dreyer, 
Rosenkranz, and Droop, of Hanover, Germany, being used on the 
low-pressure cylinder, and Tabor indicators on the high-pressure 
cylinder. These indicators were supplied with electro-magnetic 
devices for taking the four cards simultaneously on closing a switch, 
the current being supplied from storage cells. Friction cards were 
taken upon starting up with the generator fields excited and 
again with the field circuit broken. The speed was obtained by 
means of a continuous revolution counter. Two ampere meters, 
through which the current supplying the railway feeders passed, 
one ampere-meter on the power circuit, and a voltmeter giving the 
dynamo pressures, were read every half-minute. The condenser 
pumps were indicated at half-hour intervals and the speeds were 

en. 

At 6:10 p.m. the arc-:ight engine No. 1 was started and con- 
tinued running until 5:30 a.m. At the same time the direct con- 
nected engine No. 3 was set running, and the supply for the 
incandescent circuit was changed from the Westinghouse machine 
to the ‘‘ monocyclic ” alternator. The railway engine No. 2 now 
no longer drove the main shaft; but the belt ran over a loose 
pulley on the shaft. The arc-light engine No. 1 was indicated 
every ldmin., and the direct.connected No. 3 every 10min., and 
the speed obtained from continuous revolution counters. Friction 
cards were taken both before and after the run. The current of 
the arc machines was measured by a Weston ampere meter, and 
the voltage was obtained by a Weston voltmeter in series with a 
high resistance, the apparatus being placed as far from the machines 
as possible to avoid any disturbance which might be caused by stray 
magnetism. Ampere-meter and voltmeter readings for the West- 
inghouse alternator were taken every 15min., and the mono- 
cyclic " output was taken by 5min. readings. The power factor of 
the load on each of the machines was ascertained by means of a 
station wattmeter, loaned by the General Electric Company. 

There can be no question in regard to the reliability of the 
resulta averaged from readings taken as often as was done in this 
test, except in the case of the railway machinery. It is still an 
open question as to the best method of determining the average 
power developed by an electric railway engine ; but the results of 
considerable experience with electric railways on the part of one of 
the authors makes us feel certain that results are obtainable by the 
arrangements which were used in this test, which are as accurate 
as those obtainable by any method yet set forth. 


REesuLTS or Test, 


Boiler Efficiency. 
Quality of steam: 
Stirling, 6 a.m. to 6 p.m., 99:2 per cent. 
Stirling, 6 p.m. to 5:30 a.m., 997 per cent. 
Return tubular boiler No. 1, 4:45 p.m. to 12:30 a.m., 97-5 per cent. 
Return tubular boiler No. 2, 5:45 p.m. to 12:50 a.m., 99:5 per cent. 
Total average, 98:8 per cent. 
Average pressures : 
Steam, 83:5. 
Barometer, 29in. 
Draught (inches of water), 3. 
Average temperatures : 
External air, 462^F. 
Boiler-ro»in, 58:9: F. 
Eses ping gases, 422 F. 
Temperature of hot well, 82:24°F. 
Temperature of feed-water, 123°5°F, 
Factor of evaporation, 1:119. 
Water pumped into boilers, 102,3491b, 


Boiler Effcieney.— Continued. 
Equivalent evaporation from and at 212deg., 114, 508Ib. 
Total amount of coal burned, 17,103lb. 
Total ash, 1,8711b. 
Total combustible, 15,2321b. 
Per cent. ash, 10:9 per cent. 
Water evaporated per pound of coal, 5:981b. 
Water evaporated per pound of combustible, 6:721b. 
Equivalent evaporation from and at 212deg., per pound of coal, 6:69lb. 
Equivalent evaporation from and at 212deg., per pound of combus- 
tible, 7 52lb. 
Steam used in throttling calorimeters, 385˙7lb. 
Steam used in separating calorimeter, 35 071b. 
Total, 4208lb. 
Steam used by feed-pumps, as figured from indicator carda, from 
6 a. m. to 6 p.m., 538:5lb, From 6 p.m. to 5:30 a.m., 472. lb. 
Total, 1,010 81b. 
Steam used by auxiliary pump, 449lb. 
Steam to be charged to engines, 100,4691b. 
Engine Efficiency. 
No.2 railway engine. 6 a m. to 6 p.m.: 
Average I. H. P., 117:5, | 
Н.Р. hours, 1,410. 
Average watts output, 69,200, equals 92:8 E.H P. 
Watt houra, 830,387, 
Average E.H.P. divided by average I.H.P. equals 78:9 per cent. 
Coal consumed in 12 hours, 7 ББӦЬ. 
Per cent. ash, 9°9 per cent., equals 7501. 
Combustible, 6,8001b. 
Water pumped into boilera, 43,1721b. 
Steam consumed by pumps and calorimeters, 8911Ь, 
Water charged to engine, 42, 281lb. 
Water per I. H.P. per hour, 30lb. 
Coal per I. H.P. per hour, 5:551, 
Combustible per I.H.P. per hour, 4:821b. 
Quality of steam, 95°7 per cent. 
Moisture in steam, 4:5 per cent. 
Dry steam used by engine, 40,4601b. 
Dry steam per I. H. P. per hour, 28 71b. 
Watt hours per pound of coal, 1099. 
Watt hour, per pound of combustible, 1221. 
Station Efficiency. 
6 a.m. to 5:30 a.m., 25:5 hours. 
Average I. H. P., for 23:5 hours, 160:5. 
Maximum E. H. P., 550:4. 
Average E. H. P., 117°9. 
Average watts for 25:5 hours, 87,946, which is 2,066,729 watt hours. 
Average E. H. P. divided by average I. H. P., 75:4 per cent. 
Load factor for 24 hours, 32°4 per cent. 
Coal consumed, 17,1031b, 
Combustible, 15,2521b. 
Water pumped into boilers, 102, 349lb. 
Steam evaporated and charged to engines after subtracting that used 
by calorimeters and feed - pumps, 100,4701b. 
Water pumped into boilers per engine I. H. P. hour, 27 1lb. 
Coal per engine І H. P. hour, 4 5lb. 
Combustible per engine I. H. P. hour, Alb. 
Watt-hours per pound of coal, 121. 
Watt hours per pound of water, 2038. 
Average quality of steam, railway engine, 96:2 per cent. 
Average quality of steam, arc-light engine, 97:1 per cent. 
Average quality of steam, monocyclic engine, 97°8 per cent. 
Average, 96:8 per cent. 
Dry steam used by engines, 97, 214lb. 
Dry steam per engine I. H. P. hour, 25:8lb. 
Average I. H. P. of condenser pump No. 1, 2:62. 
Average I. H. P. of condenser pump No. 2, 1:96. 
Horse - Power hours of condenser pump, No. 1, 61:6. 
Horse-power hours, pump No. 2, 9'8. 
Friction load of engine No. 1, 22°4 with shaft. 
Friction load of engine, No. 2, 12:2 without shaft. 
Friction load of engine No. 3, 22:5. 
Total friction load, 57:1 I. H. P. 11:8 per cent. of maximum I. H. P. 


Conclusions. 


During the past three years several Papers have been read before 
this Society dealing with the operation of electric railway stations, 
but no authoritative records appear which cover the operationof 
the average small station, which combines in one the requisite 
plant for electric lighting and electric railway service. The 
individual action of engines, dynamos, and auxiliary apparatus, 
under the conditions here met with, is so well known that it is 
thought best by the authors not to burden this Paper by indicator 
cards of well-known forms, or by long tabular records. We wish, 
rather, to call attention to certain points which bear with somewhat 
startling force upon the expense of operating these combined 
stations. It has usually been considered that combination stations 
may be operated at much less total expense than is required for the 
operation of two small stations when the lighting and railway plants 
are separate. This question may be considered under four heads. 
First, station labour ; second, fuel economy ; third, superintendence ; 
fourth, fixed charges. 
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1. In regard to station labour, the plant under consideration 
(which we will call the Four Lakes Plant) probably could not be 
improved, and if the lighting and railway divisions were separated, 
not less than seven men wculd be required where five men are now 
employed, and the labour account would be proportionally larger 
for two stations than for one. 

2. The fuel economy of the Four Lakes Plant is fully equal to 
that of the average medium-sized plant, but it is probably no better 
than would be given by similar engines and other machinery in 
separate plants. The coal used during the test was a mixture of 
Indiana block, costing $3:35 per ton, and Illinois coal, costing 
$2 72 per ton. The evaporation shown by the boilers was, on the 
whole, excellent, considering the kind of coal uscd and the fact 
that the boilers were in regw'ar service condition. The fuel economy 
of the Four Lakes Plant could be improved by several minor 
changes ; this is especially true in regard to tho arrangements of 
the dynamos, which now require the countershaft to be unneces- 
sarily run all day, and in regard to the piping, which might be 
readily changed to deliver better steam. (Some of these changes 
have already been made since the test.) But these changes would 
notgive the combined plant any advantage over the separate plants. 
Better fuel economy would also be obtained by closer attention to 
the details of operation than is given in this plant, but the watt 
hours developed per pound of coal and per pound of water compare 
favourably with the reports of the National Electric Light Asso- 
ciation for similar stations. 

3. The question of superintendence requires consideration from 
two sides ; first, where the railway and light companies are inde- 
pendent, and the latter sells power to the former ; and, second, 
where one company controls both indusfries. In the first case, no 
Saving is made in office force or superintendence by combining the 
stations ; but, in the second case, a saving is doubtless effected by 
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4. The preceding divisions give little clue to the best solution for 
the electric plants of the smaller cities, and we must find the solu- 
tion in this division. The fixed charges which may be rightfully 
considered as belonging to the station account depend upon the 
cost of real estate, buildings, and the machinery in place. The 
first two items are undoubtedly increased to some degree in the 
separate plants, but not so largely as might be imagined, since the 
running machinery for the two classes of service must be entirely 
independent. It is practically impossible for any engine to drive 
the extremely variable load of an electric railway and regulate with 
sufficient accuracy to give satisfaction when driving dynamos for 
electric lighting ; and, since the underwriters have taken the matter 
in their hands, it is not permissible in most places to operate 
stationary motors from railway circuits, on account of the fire 
risk involved in introducing grounded circuits into buildings. On 
account of this separation of the two classes of machinery the real 
estate and buildings required for combined railway and lighting 
p must be larger than would be necessary for either a simple 
ighting plant or a simple railway plant of a capacity equal to the 
combined plant. 

The comparison of the load factors of separate and combined 
piante throws no particular light on this question. Thus, in the 

our Lakes station the 24 hours' engine load factor for the railway 
machinery, plus the day alternator, is 38:2 per cent. For the arc- 
light machinery alone it is 25:6 per cent. ; for the direct-connected 
alternating machine it is 14:06 рег cent. The total load factor of 
the station is 32:4 per cent. The term “engine load factor” is 


used here in its usual signification, of the ratio between tho actual 
indicated horse-power hours' output of the station and the output 
which would be produced were the station run continuously at its 
maximum indicated load. Now, upon separating the lighting and 
railway outputs, we still have the railway load factor about 38:2 per 
cent. and the lighting load factor becomes about 23 per cent. 
Practically the same amount of boiler power is required in the 
combined stations as ia the separate statione, and exactly the same 
plant in engines and dynamos are required in the two cases. The 
boilers, engines, and dynamos are each run at about equal average 
loads in the two cases, and the efficiencies are not materially 
different (see Fig. 2). 

We therefore make the following gains by combining the electric 
lighting and railway plants of small cities into one station. First, 
a fair amount in the labour account ; second, a small amount in the 
real estate and building account. The gains are not nearly so great 
as are sometimes asserted, nor are they comparable in magnitude 
to those which result from the combination of two small electric 
light stations in one, or two small electric railway stations in one, 
since, in the latter cases, one economical p'ant of machinery may 
be used to do the work of two smaller and less economical plants. 
When a railway and a lighting station are combined, we are forced 
by the conditions to use separate machinery (excepting boilers) for 
the two classes of service. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, August 21, 1896. 


A New Insulation.—A new insulating material is being 
introduced to the electrical trade. It consists of powdered 
silex in its pure state, which is packed in wrought-iron pipes 
in which is centralised the electrical conductor. The lengths 
of pipe are joined by very tight sleeve couplings, and the out- 
lets are hermetically sealed with a mica cap and shellac, 
through which the conductors project. The silex has some 
properties which render it of special value for electrical work. 
It is a remarkable non-conductor of heat, and an excellent 
electrical insulator ; and it is stated by the projectors of this 
new enterprise that they have, on a test, succeeded in fusing a 
Wire insulated by this method; but since the insulation sur- 
rounding the wire was incombustible, there was really no place 
for the fused metal to run, and after the current was with- 
drawn the metal re-solidified, and the metallic and electrical 
continuity of the wire was restored to its original condition. 
Silex in this form is said to be remarkably non-hydroscopic ; 
therefore there is no danger of the insulation being impaired 
by moisture. 


Trolley Accidents.—The daily newspapers fairly teem with 
records of trolley accidents in this section of the country. 
Whether they are due to the effects of the extreme heat that 
we have just had, ог not, there is one thing certain, that in 
almost all the cases the accidents were preventable. Nota 
day passes without mishaps of this nature more or less serious 
and disastrous being recorded in our local papers, especially 
those in Brooklyn. On August 10th a very serious accident 
occurred .on the Columbia and Donegal Electric Railway at 
Columbia, (Pa.). A car crowded with people from a park con- 
cert ran away down a heavy grade near Columbia, with the 
result that the car jumped the track at a curve and was 
thrown across the road, a distance of 100 yards, crashing 
into a railroad train, and then tumbled into a ditch 2066. 
deep. Six persons were killed and 62 injured. The exact 
cause of this accident will probably never be known, as 
the motorman was one of those killed. It is stated, how- 
ever, that the motorman allowed the car to attain a great 
velocity down hill before he attempted to bring it under 
control. The brake refused to work, and it is supposed that 
the brake rigging broke in the attempt to bring the car within 
reasonable speed limits. Another accident, and one of a kind 
that has long been looked for, occurred at Homestead Station, 
in New Jersey, near this city, on August 8th. A trolley car, 
while crossing the track of the New York, Susquehanna and 
Western Railroad, became unmanageable by reason of the 
trolley jumping the wire. Just at that time it happened that 
a train was approaching, and before it could be stopped it ran 
into the trolley car. Fortunately, however, no fatal results 
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ensued. Two passengers received serious injuries, and the 
engineer of the train was quite badly hurt and thrown from 
his cab. The forward part of the locomotive received consi- 
derable damage. The above ате two examples of the character 
of the accidents that are daily reported, and timid people are 
naturally becoming aroused over the uncertainty and dangers 
of riding in trolley cars. 


Marine Electrical Effects at Halifax.—At the recent car- 
nival just closed at Halifax, Nova Scotia, some very handsome 
and effective electrical illuminations were made on the war- 
ships and on other steamboats in the harbour. The flagship 
^ Crescent" was decorated from the water line to the trucks 
with incandescent lamps, outlining the shape of the hull, as 
well as the masts, yards and funnels. Other English and 
French warships made wonderful displays of electrical illumi- 
nation, and their searchlights were used with very good effect. 
Àn illuminated procession formed a part of the programme of 
the carnival, and was very pleasing and brilliant. | 


CORRESPONDENCE. 


— 9 ——— 
NEW MEN AND OLD PLANT. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I have read with much interest your leading article on 
the above subject in your issue of August 28th, and especially 
the latter portion thereof, which undoubtedly refers to myself. 
But I would ask your indulgence to correct certain misstate- 
ments you have made. 

Your reference to the replacing of many miles of cable by 
cable of another make is true as far as it goes; but your 
remark that we believe that the faulty cable is limited to 
one circuit ” is distinctly untrue. 

Then, with regard to the adoption of a different type of arc 
lamp, surely I am at liberty and justified in recommending 
the adoption of that which I consider best for a specific 
purpose! It is as well that the profession should know the 
true state of this case, and form their own opinion as to the 
light of your anonymous leader writer to make such asser- 
tions. Тһе lamps at present in use here are of the Brockie- 
Pell type, against which I have nothing to say. But, as 
things now stand, electrie-street lighting ceases at midnight, 
and, therefore, in order to induce ‘һе powers that be" to 
consent to all.night lighting, I suggested the lapping of the 
eircuits, one of which was to be formed of arc lamps capable 
of burning at ten or six amperes. One circuit to be switched 
off at midnight, the other being reduced at that time from ten 
to six amperes. Tenders were asked for lamps to meet these 
requirements, and, on the results of the tests, the tender of 
Messrs. Crompton for“ Crompton-Pochin”’ lamps was accepted. 

Further, no lamps are to be ‘ discarded,” as your writer 
opines, the new ones being additional; nor have any Cromp- 
ton lamps ever been used here before on the circuits (although 
I believe some were tried in the test room); and, as to the 
relative merits of both makes of lamps in practice, I think I 
am in а position to judge, having had a considerable number 
of both under my immediate care at Brighton, where the 
atmospheric conditions are practically identical. 

You speak of new engineers indicting their predecessor's 
entire handixork. Would it greatly surprise you to know 
that my ‘report agrees with the recommendations of my 
predecessor, except on one point only, and that a compara- 
tively small one?  Irefer to distribution from street-box trans- 
formers as suggested by Mr. Hesketh, and from chambers as 
proposed by myself. 


There are further recommendations contained in the report, 
but they in no way clash with any made by my predecessor. 

The question as to the propriety, or otherwise, of anony- 
mous leaders when on general topics I do not wish to 
discuss; but it seems to me that such a thinly-veiled personal 
attack as is contained in your leader under notice should have 
been supported by the writer’s signature. Personally, I am 
not in doubt as to his identity, the anonymity having been 
annulled by certain references in the article to matters 
outside the report and gas journal comments; the signature, 
however, would have supplied a negative quantity of con- 
siderable magnitude. 

On the main point of the article—the advisability, or other- 
wise, of the course which I have chosen to adopt—I would 
again dispute the judgment of the aforesaid writer. Does 
not the question of improvement resolve itself into the follow- 


ing formula :— 
Saving in Unknown value of 
working ош! Ы { general improvement _ X 
Interest and sinking fund f 
upon capital cost of improvement 
where necessity of improvement does not come in? And who is 
to judge of the relative value of the various factors? Surely 
the * Man on the Spot.” And, in the interests of electric 
lighting generally, is it better to“ make the best of a bad job,” 
and attempt to * work wonders with discouraging material," 
or, having thoroughly considered the various factors of the 
problem, to at once put the house in order and“ make the 
best of a gond job ? In fact, does not the tacit approval by an 
engineer of conditions which he knows to be bad discount his 
honesty ? And, if so, is straightforwardness to be condemned 
as un-English ?— Yours, &oc., Rost. C. Quin, 
Borough Electrical Engineer. 

Blackpool, August 31, 1896. 

[Copious extracts from Mr. Quin’s report will be found on 
p. 608 of the present issue. Mr. Quin informs us that at 
Tuesday’s meeting of the Blackpool Town Council the Report 
was unanimously adopted.—Ep. Iz. | 


COMBINED ALTERNATING AND CONTINUOUS- 
CURRENT DYNAMO. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I have read with much interest the description of the 
combined alternating and continuous-current dynamos at Wool- 
wich in yourlastissue. The plant is practically the same as that 
which I designed some twelve months ago, for the Bolton Cor- 
poration Electricity Works, where it is now doing daily work. 
As the Woolwich set appears to have been in use for some 
years it is interesting to know that it gives such satisfaction. 
The advantages of such a combined plant are, to my mind, so 
obvious that it is a wonder it has not been more largely used. 
When I got out the Bolton arrangement I was under the 
impression that it was original. That it turns out not to have 
been s0 is to the credit of Messrs. Pritchett and Low, the only 
regret being that they had not published particulars long ago. 

Yours, &c., JohN Н. RIDER. 


A NON-SYNCHRONOUS TWOö PHASE ALTERNATE- 
CURRENT MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Table I. of my article on the above subject, published 
in your last issue, is not correct. I shall be obliged if you 
will publish the following table, which should take its place :— 

This correction does not alter the conclusions drawn from 
these figures in the paper.—Yours, &c., ERNEST WirsoN. 

King's College, London, August 29, 1896. 


Table I. 
No. 1 circuit. | No. 2 circuit. No. 1 and No. 2 circuits. 
Observed | Observed — Charge. aiana eee | | Charac: | L+I B 1 
= maximum. maximum. Observed | teristic maximum. maximum, | Observed | teristic eid : — 2 — 
Ar m r II maximum. | curve gives aT тт І, maximum. curve gives 2 А ' 
0 L 105 В, Vi 2302 10° В, Ir, 105 10 
105 10 10° 
Motor running light. ‚ 2610 0448 | 5,790 0412 | 3,000 | 0437 | 5,640 0466 0442 | 0-439 
Motor loaded . .. . . . . .. .| 2,790 0:430 5,550 0444 | 3,100 0416 | 5,240 0:484 0:423 0:464 


614 
2 £ 5 51 Charge in pence per 
382 82% F ae Е ie Hee are 
TOWN. E Pg iiti Е subject to large discounts.) 
8 35 228 Light. 11 
Aix-la-Chape'le..| Jan. 93. © | — 84 | 21 
Altona. . Mar. 922 С | — | 89—69 | 3:9 
Barmen . | Dec. 83 M| — 83 | 30 
Bremen „| Oct. 93 | — 8˙3 | 83 
Breslau ............ June '01 | M | — 83 | 4:0 
Cassel. . | July 91 M [S^ 96 48 
Ohristiania ...... Dec. 92 M — 80 33 
Chemnitz May 94 © м 84 21 
Cologne Oct. 91 | M | VA 84 3:0—26 
Copenbagen .....| Mar. 92 W — 80 27 
Darmstadt.. | Aug. 88 M| — 88 88 
Dessau .............. Oct. 860 €  —— 98 49 
Dusseldorf Sept. 91 M | — 96 24-60 
Dresden Dec. 95 M dud 72 30 
"s July 93 М — - = 
Elberfeld ......... Nov. 87 | M | — 81 32 
Eran Oren en: Oct. 91, © a 96 24 
Gera.... Jan. 92 © | — 96 24 
Greifenhagen June 92 © | —— |Рег16-с.р. hr. Per 16-c.p. hr. 
Gummersbach Dec. '91| O | —— 11281 T 
Hamburg Dec. 83 © | — 96 49—30 
Hanover Mar. 31 M | — 84 2:8 
Heilbronn Jan. 92 ] 80—48 36-21 
Kaiserslautern... | Sept. '94 | M | ^ 84 24 
Konigsberg ..... Dec. 90 M | — = | = 
Leipzig. Sept. 95 © e» 84 | 94 
Mulhouse Mar. 88 — 83 84 
Munich Dec. 98 М — 96 — 
Neahaldensleben| Oct. 92 M | — 76 76 
Nuremburg ...... Building | M A 84 24 
Stettin Oct. 89 © — [Per 16-c.p. hr. 48 
Stockholm ........ Sept. 92 M — 905 4˙0 
Strassburg May 95 © | SN 96 24 
Trarbach ........ Jan. 90 © — 98 98 
Vienna ............ Nov. 90 . 10˙8 60 
Zwickau Dee. "i © ра 8-4 24 


lon——  |'nÓÀ— A ————————————'Á í(————————————————————————————————Á—— 


* Abstracted, revised, and recast from a Table recently published in the Elcktrotechnisahe Zeitschrift. 
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CONTINENTAL ELECTRIC 


Compiled by the Association of Representatives 


Doilers. Engines. 


| 
| 
| 
Е 


| | 
Double, 2 flues in lower | Vertical triple expansion | Multipolar, shunt-wound... 


850 
and 2 in upper part and compound 
Double, 2 flues in lower | Vertical triple expansion | Multipolar, shunt-wound... ' 1,010 
and 2 in upper part condensing 
Two-flue with Galloway Compound Multipolar, shunt-wound...| 216 
tubes 
Multitubular ............ Vertical triple expansion | Interior pole, shunt-wound 500 
Water-tube, Heine type | Horizontal compound...... Interior pole, shunt-wound 487 5 
Tubu las Jonval turbines and port- O Merang Maru ME. | 994 
able engines con. current transformers 
Water-tube ............... Compound .................. Multipolar, shunt-wound... 688-5 
Water-tube ............... Vertical triple expansion | Three-phase alternators ... 540 
condensing | 
Water-tube ............... Compound condensing ... | Multipolar, shunt-wound...; 80) 
Water-tube ............... Vertical compound con- | Interior pole... . 946 
densing 
Water-tube ............ .. Vertical compound ........ Interior pole, shunt. wound 350 
— Gas engines q Multipolar, A. E. G. type .. 120 
Water-tube ............... Compound .................. — = 
Double and Steinmiiller | Tandem compound con- Helios alternators ........... 2,208 
densing 
Double and Steinmüller | Compound condensing ... , Siemens and Halske direct. | 555 
connected, int. pole type 
Two - flu Vertical compound ......... | Two-poleshunt-wound, and 660 
| six-pole interior type ... 
Cornish, withcorrugated Compound tandem... Brown alternators........... 2,088 
flues and cross tubes 
Water-tube ............... Compound condensing ... | Multipolar, A.E.G. type ...| 380 
Two-flue .................. Horizontal high-pressure.. | Bi-polar, shunt-wound...... 162 
Locomotive ..... ...... .. | Portable .................... Interior pole, shunt- wound 40 
Cornish tubular ......... Vertical triple expansion, | Multipolarr . 2,400 
| condensing 
Water-tube ............... ' Vertical triple expansion, | Multipolar, shunt- wound, | 1,021 


and compound 


A 450 н.р. plant iu Vertical combination 


course of erection turbines 
Breda tubular ............ Vertical compound con- 
| densing 
Water-tube ............... . Vertical triple expansion 
| condensing 
Cornish .................... Vertical triple expansion 
condensing 
Water-tube, de Naeyer | Vertical compound con- 
type densing 
Two fle Jonval turbines, compound 
engines, gas engines 
Two-fue .................. Compound condensing |... 


| 
Cornish with eccentric Vertical compound соп- 


flues densing 
Water-tube ............... Vertical compound con- 
densing 
Water-tube ............... Vertical triple expansion 
condensing 
Water-tube ............... Vertical compound 
Water-tube, Willmann Horizontal single cylinder 
type 
Water-tube .. ............ Compound condensing ... 
Galloway ................. Compound ...,.............. 


mm — 


Dynamos, 


‘Total capacity of 
dynamosin kilowatts 


and interior pole 
Three-phase alternators ... | 400 
Alternators and multipolar, 693 
shunt-wound 
Interior pole 381 
Pri : Th hase alterna- 
ton. Secondary: Three. | 660 
phase, cont. cur. transfmrs. 
Interior pole, shunt. wound 297 
Multipolar, shunt-wouud... ie 
Shunt-wound.................. 76 
Single-phase alternators, 900 
direct connected 
Interior pole 520 
Interior pole... 840 
Three-phase alternators, | 1,133 
multipolar dynamos 
Shunt-wound dyuamos 50 
Alternatora .................. 4,640 
Dynamos, drum armatures, 288 


motor-generators 


apparently 
incluaive of reserve. 


Our readers must underatapd that 
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SUPPLY STATION DATA. 


of German Electric Supply Undertakings.* 


Accumulators. 
А Е Capacit y 
| їп 
Туре. kilowatt - 
И | hours | 
Tudor.. 386 
Tudor.. 643 
Tudor.. 453 
Tudor.. 616 
Tudor.. 835 
Tudor., 338 
Tudor.. 475 
Tudor.. | 1,431 
Tudor.. 228 
Tudor.. 200 
Tudor.. | 1,168 
Tudor.. 234 
Tudor., 475 
Tudor.. 186 
Tudor.. | 1,745 
Tudor., 580 
Tudor oe 369 
Tudor., | 1,238 
Tudor.. 99 
Tudor., —- 
Tudor.. 101 
Tudor.. 333 
Tudor.. | 1,463 
Tudor,. 65 
Tudor. 168 


Glow. lamps 


8-c.p. 


19,270 
15,014 
14,046 
42,48) 
19,850 

9,624 
13,942 
13,034 
41,108 


20.342 
29,114 


3,128 


103,768 


4,386 


Lamps connected, 


Arc- 


lamps. 


301 


Ortrau pit-coal 


Fuel. 


Pit-coal 


Pit-coal 


Pit-coal 


Westphalian pit-coal ... 
Pit-coal 


Pit-coal 


% % % „„ 
LEN 


Pit-coal 


Pit-coal . mixed with | 


coke 
Coke and coke-dust 


Rhenish and Westpha- 
lian pit-coal 


— 


Westphalian pit- coal ... 


— 


Bohemian brown coal... 


Pit-coal 


Pit-coal 


% % % % % ¶ꝙ 909 


Meuselwitz brown coal 


Silesian pit - coal 


Pit-coal 


Rhenish and Westpha- 
lian pit-coal 


Pit-coal 


Scottish and English 
inferior pit-coal 


Belgian and Rhenish 
pit-coal 

Bavarian pit-coal and 
coke 

Brunswick coal ......... 


ee tbere’ 


Local pit-coal ............ 


sold (ubs). 


Consumption of 
coal 
per kilowatt-hour 


9˙0 
8:4 
101 


50:2 cub. ft. 
of gas 


64 | 


Units generated 


during the 
last business year 
(kilowatt-hours). 


607,341 
976,109 
153,675 
608,300 
630,505 
£05,559 
563,729 
398,410 
805,649 
270,197 

(9,700 
565,839 
329,000 

23,034 

77,950 


3,553,121 


690,950 


285,928 
395,315 
654,256 

76,544 


52,305 


| 6,233,400 


422,830 


Costs per kilowatt-hour sold, 
inclusive of Station consumption 


— — 


Interest. 


(pence). 
Salaries 
and Coal 
Wages. | 
d. | d. 
1:02 0:39 
0:60 0:26 
175 0:54 
1:17 0:58 
0:91 0:50 
1:63 0°13 
0:88 0770 
0:80 0:51 
0:96 054 
1:20 0776 
2:10 1:88 
(gas) 
1:00 0 40 
1:26 0:67 
0:62 1:28 
1:48 1:12 
0:48 0:57 
079 0:45 
0:68 1:32 
1:32 0775 
092 124 
xm. Ub шш 
0 85 | 0°76 
0:84 0 58 
— | к= 
1:24 1:05 
0:35 0778 


Oil. Total. 

d. d. 
0:07 — 
0:01 0:88 
0:02 b 76 
0:5 4°40 
0:04 279 
0:05 4°89 
0:08 309 
0:14 2:86 
0:02 3:55 
0:10 402 
— | 408 
0:03 3:96 
0:13 3 32 
(18 — 
0:18 = 
0:07 112 
0:04 9-59 
0:21 3:00 
0:07 4 63 
0:26 4:00 
0:09 — 
006 ; 380 
002 393 
009 241 


this Table does not include only German Stations, or all the Stations in Germany, but merely those belonging to the above Association, 


615 


Aix-la-Ohapelle. 
Altona. 


Barmen. 


Bremen. 
Breslau. 
Cat sel. 
Christiania. 
Chemnitz. 
Co:ogne. 
Coperbagen. 
Darmstadt. 
Dessau. 
Dusseldorf. 
Dresden. 

» 
Elberfeld. 
Frankfort on- 
баво 
Greifenhagen. 
Gummer: bach. 
Hamburg. 
Hanover. 
Heilbronn. 
Kaiserslautern. 
Königsberg. 
Leipzig. 
Mulhouse. 
Munich. 
Neuhaldensleben 
Nuremburg. 
Stettin. 
Stockholm. 
Strassburg. 
Trarbach. 
Vienna. 
Zwickau. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New 5 
Price Lists, and similar matter should be sent early in the week.] 


TENDERS INvitED.—The Edinburgh Town Council invites 
tenders for supplying and erecting at the electricity supply 
station, Torphichen-street, (1) coil hoist, gantry and capstan, 
(2) coal hoppers, measuring gear, and shoots, and (3) hauling 
gear in coal store. Tonders to the Town Clerk, City Chambers, 
Edinburgh, by 22nd inst. 


The Blackpool Corporation requires tenders for the 
supply, laying and maintenance of high-tension and low-tension 
lead-covered cables and the supply of all necessary jointing 
materials. Tenders to the Chairman of the Electric Lighting and 
Tramways Committee, Blackpool, by 8th inst. 


The Cork City Council invites proposals from persons 
willing to carry out the terms of Cork Provisional Order (1896). 
Offers to Town Clerk, Municipal Buildings, Cork, by 11th inst. 


TENDERS ACCEPTED. —The Radcliffe District Council received 27 
tenders for the supply and erection of a gas engine and for wiring 
and fitting up the Technical School for the electric light. We give 
below a complete list of the tenders sent in :— 


S. Н. Heywood, Ducie-street, Manchester (accepted)...... £492 10 
W. J. Furse and Co., Nottinghan dq 72) 0 
George Hill and Co., Manchester . 675 0 
Brush Company, Birmingham branch.. ..................... 675 0 
Hewes, Geary and Co., Swadlincote . q . 670 16 
Manchester Edison-Swan Company .. ͥ . 618 18 
Drake and Gorham, Manchester branch ..................... 614 0 
Liverpool Gas and Electric Fittings Company ............ 600 0 
J. H. Holmes and Co., Newcastle-on-Tyne .................. 600 0 
Sharp and Kent, Westminster . 586 0 
Baxendale and Co., Manchester 580 0 
Н. Lightfoot, Manchester . 577 0 
Maunsell Mercier and Co., Manches err e. 550 0 
Manchester Electric Company e . 550 0 
J. H. Pickup and Co., Bur eene 545 0 
J. Lomax Kendal and Co., Manchester 531 10 
Corlett Electrical Engineering Company, Wigan ......... 525 0 
John A. Edmondson, Leeds .................................. 523 0 
William Banks and Co. (Limited), Bolton... 492 0 
L Alwyn, Fonds 490 0 
Fletcher, Hirst and Co., Burnley epe 
| ; 5 Узза Сайан ыа 531 15 
Inrig and Chester, London eee 469 15 
A. J. Harris and Co., Brad for . 459 10 
Stanley, Davies and Pollard, Hyde { 880 5 
Graham, Chapman and Co., Morley q . 409 10 


—————— Тһе Islington Vestry received four tenders, varying 
from £7,540 to £8,015, for the enlargement of the electricity station, 
Eden-grove, N. It has been decided to accept the lowest, that of 
Mr. G. Sharpe, of Stratford, £7,540. 


The Gas Committee of the Dundee Town Council 
recommends the acceptance of the tender of the Silvertown Com- 
pany for the supply of the electric light cable for the Overgate, 
Wellgate, and Whitehall-street extensions. 


TEN DERS RECEIVED.— The following have tendered for the erection 
of a factory for Messrs. Muirhead and Co., at Elmer's End, Kent: — 
Sy mes апа Duncan. £4,588 | Т. W. Jones £3,920 

L. H. and R. Roberts... 4,397 | T. Graham and Co. ...... 3,390 
Simmons Bros. 4,585 


Works For SALE.—Particulars are given in our advertisement 
columns of engineering works and foundry (with engines, boilers, 
machinery, &c.), which are for disposal. The premises are suitable 
for carrying on a general engineering business, are situated at 
Mains Loan, Dundee, and are within four minutes of a railway 
Station. Applications to Messrs. Shield and Kyd, Dundee. 

APPOINTMENTS УАСАМТ. — Тһе Blackburn Town Council invites 
applications for the appointment of assistant engineer at the 
electricity works. Salary £120 per annum. Applications to the 
Town Clerk, Blackburn, by 18:h inst, 

—— — A Science Demonstrator is required by the Liverpool 
School Board. Salary £100 per annum, rising to £120. Applica- 

ions to Clerk to the Board by 8th inst. 
. APPOINTMENTS. — At Wednesday's meeting of the Council the 
Tramways Committee of the Leeds Corporation recommended 
the appointment of Mr. John Burbidge as clerk of works in 
respect of the projected electric tramway from Roundhay Park to 
Kirkstall, at a salary of £3. 3s. per week. Mr. Burbidge was 
manager for the British Thomson-Houston Company of the late 
electric tramway on Roundhay-road. There were 35 applications 
for the position, but this number, was reduced to 5, viz., Messrs. 


Burbidgo, F. B. Lea (London), Ernest K. Scott (Wolverhampton), 
C. F. F. Smith (Blackpool), and H. G. Sprague (Dublin). The 
salaries asked for varied from £2. 5s. to £5. 15s. per week. In select- 
ing Mr. Burbidge the Committee was influenced to a considerable 
extent by his experience on the old Roundhay electric tramway. 
The appointment was confirmed by the Council on Wednesday. 
The Highways Cummittee is desirous of pushing on with the new 
tramway as rapidly as possible, and the appointment of a clerk of 
works to superintend the electric equipment will now enable them 
to proceed with some expedition. | 


APPOINTMENTS.—Mr. W. Williams, B.Sc., late Senior Demon- 
strator in the Physical Department of the Royal College of Science, 
has been appointed Lecturer in Physics a* the Technical School, 
Swansea. Messrs. Allan Gibb and T. Gilbert Jones, B.Sc., Wh. Sc.. 
have been appointed Lecturers in Metallurgy, and Applied 
Mechanics and Steam respectively. 


REMOVAL — Тһе offices of the Brockie-Pell Arc Lamp (Limited) 
have been removed to 97, Queen Victoria-street, E.C., where all 
communications should in future be addressed. 


Divinenp.—A first dividend of 2s. in the £ is payable at Monu- 
ment House, Monument.square, E.C., in the failure of Sydney 
Cheeld, electrical engineer, Chesham, Bucks. 

LiQUIDATIONS.—It has been decided to wind up Dietz, Davis and 
Co. (Limited), electrolier, lustre, &c., manufacturers, 44, Upper 
East Smithfield, E.; and Mr. A. G. Clark, 39, Beecholme-road, 
Upper Clapton, N.E., has been appointed liquidator. 

Creditors of the Birmingham Central Tramways Com- 
pany (Limited) must send particulars of their claims to the liquidator 


(Mr. Howard S. Smith), 14, Waterloo-street, Birmingham, by the 


30th inst. 


Влмквогтсү. — The first meeting of creditors in the failure of 
Paterson and Cooper, electrical engineers, Prince’s-mansions, 
Victoria-street, S.W., European Works, Pownall-road, Dalston, 
N.E., London, and also at Glasgow, took place at the Bankruptcy 
Court, Carey-street, W.C., on Tuesday. The receiving order was 


made on the 20th ult., and a special manager was appointed, with 
a view to the completion of certain contracts. 


The statutory 
accounts were not filed ; but the Official Receiver said that, from 
the figures furnished to him by the debtors, and which must be 


accepted with reserve, it appeared that the unsecured indebted- 


ness was estimated at about £11,000, and the assets at £18,000, 
exclusive of interests in certain patents. The debtors had a half-share 
in the Hermite patents for the electrical treatment of sewage, and 
they had endeavoured to float a company to acquire the same with 


a capital of £300,000. No proposal was made by the debtors, and 


a resolution for bankruptcy was passed. Mr. Edward Moore, 
accountant, was appointed trustee of the estate, together with a 
committee of inspection. The debtors signed their consent to an 
adjudication. The amount of the bond to be given by the trustee 
was fixed at £6,000. 


New Works.—Mr. Fernand Espir, of 3, East India-avenue, 
London, informs us that his principale, Messrs. Lazare Weiller 
and Co., have started extensive works at Havre for the manu- 
facture of copper, bronze, steel, and iron wires, &c., and are open 
to take contracts for delivery after October 1st next. The 
new works are situated close to the quay, and are thus on the spot 
for export orders, The works are equipped with power equal to 
3,000 n P., entirely distributed by electricity, no less than 120 
dynamos being at work in the various shops. It is claimed for the 
special machinery which has been put down that many drawbacks 
and imperfections of manufacture are now avoidable. The capacity 
of the Havre works is put down at 400 tons per day. 


ENGINEERING AND MATHEMATICAL INSTRUMENTS, &C.—Messrs. 
John Davis and Son, of Derby, forward a copy of their Section “А” 
1896 Catalogue, which is just issued, containing particulars and 
prices of the firm's manufactures in mining, surveying and engi- 
neering instruments. The catalogue is very fully illustrated, and 
as the illustrations are chiefly from photographs, a more accurate 
idea can be gathered of their appearance than when the artist is 
allowed a free hand to embellish his subject. It is noticeable that 
a full use has been made of aluminium in the construction of the 
surveying instruments, as the experiments made by the firm have 
confirmed their view—that this metal combines strength, lightness, 
and non-liability to corrosion. The catalogue is clearly arranged, 
and, although not dealing with the electrical branch of the firm's 
business, contains a quantity of matter of interest to our readers. 
There is a lack of clearness in some of the illustrations, which is, 
however, due to the fact that they are from photographs. To 
mining engineers the catalogue will be found especially useful, 
The principal instruments have attached to them in the catalogue ' 
& code word for the convenience of foreign buyers. 


THE **ENarNEERING MAGAZINE. — The contents of the September 
issue of this excellent magazine are of the usual varied and interest- - 
ing character. The number contains articles on **Free Silver 
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Poison the Cause of Industrial Paralysis,” by J. Selwin Tait ; 
* Gas versus Electricity direct from Coal," by D. M. Dunning ; 
** The Underground Topography of a City," by William Barclay 
Parsons; The Less-known Gold Fields of Colorado, by Thomas 
Tonge ; ** The Economy of the Modern Engine Room," by Charles 
E. Emery: Railway Pooling and the Reduction of Freight Rates," 
by H. T. Newcomb; ‘‘Shifting Lines of Industrial Interest in 
Electricity," by G. H. Stockbridge ; ** The Harmony of Architec- 
ture and Landscape Work," by Downing Vaux; ‘‘ Modern Machine 
Shops' Economics," by Horace L. Arnold ; and ** The Manufacture 
and Use of Brick for Paving," by H. K. Landis The issue also 
contains the usual exhaustive review of the World's Press. This 
number, as well as all the back numbera, may be obtained at the 
offices of the European Edition, 1, 2 and 3, Salisbury-court, Fleet- 
street, London, E.C. 


** CassIER’s MaaAZINE,"— The September issue of this magazine 
contains articles on : ** On the Insurance of Electrical Plants," by 
R. H. Pierce ; ‘‘ Electric High-Pressure Concentric Cables and their 
Accessories," by J. Hetherington ; ‘‘Local Developments of an 
Electric Central Station," by W. S. Barstow ; **Steam Turbines, 
their Advantages and Disadvantages," by Prof. J. Н. Barr; Con- 
densers for Steam Engines, Filtering Feed Water for Steam 
Boilers,” ‘А Mechanical Coke Drawer," and The Milling 
Machine for General Shop Use in America." The number also 
contains 4 biographical sketch, accompanied by portraits, of Sir 
Henry Bessemer. 

Dynamos Up-to-Datr. — Messrs. Laurence, Scott and Co. 
(Limited) have recently erected new works ona commodious site 
adjoining the Great Eastern Railway at Norwich. These works 
and the new tools with which they are equipped have been specially 
designed for the manufacture of the high-class dynamos and motors 
which are this firm's speciality. One of their latest machines for 
belt-driving is illustrated herewith. The bearings consist of solid 


gun-metal bushes, which are self-aligning and self-oiling. These 
bearings have proved so satisfactory that Messrs. Laurence, Scott 
and Co. have, we learn, discontinued the manufacture of other 
types of bearings. Overheating, it is stated, has been practically 
unknown even during the overload test of the new machines. 

PERSONAL.—Mr. H. Faraday Proctor was on Friday last presented 
by the Chairman of the Electric Lighting Committee of the Bristol 
Corporation with a silver tea and coffee service which had been 
Subscribed by the members of the Committee as a mark of their 
appreciation of Mr. Proctor's services since ho was appointed elec- 
trical engineer to the Corporation. The occasion for the presenta- 
tion was the approaching marriage of Mr. Proctor with the daughter 
of the late senior partner of the well-known firm of Pickett and 
Sons, engine builders, of Bristol. Mr. Proctor has also received 
& presentation from the pupils and assistants at the electricity 
station. The marriage took place yesterday. 

With reference to the letter dated the 24th ult., 
sent out by Messrs. John Freeman, Dyson and Co., accountants, 
of Leeds, Mr. Frederick J. Borland, engineer.and electrician, of 
Benson- street, Leeds, informs us that he has decided to cut out the 
unprofitable part of his business, and to continue.as heretofore. 


ABERDEEN. — The work in connection with the extensions at the elec- 
tricity station is progressing rapidly. The premises are being enlarged 
to more than twice their former size. A plot of ground adjoining 
the existing buildings, and measuring 58ft. by 36ft. has been taken 
in, and on this space a new engine and dynamo room, boiler house, 
offices and stores are being erected. In the new building there 
will be accommodation for machinery of a capacity of 3,000 H. P.; 
the offices, stores and testing room will be situate on the firat floor. 
The new chimney shaft will bə 150ft. high, 13ft. in diameter at the 
base, and 7ft. біп, at the top. Messrs. Crompton and Co. recently 


received an order for a new 300 н.р. unit of plant at £2,660, and 
Messrs. M’Kinnon and Co. were commissioned to supply two 600 
Н.Р. boilers, with feed-water heater, pumps, &c., costing £3,000. 
There is.a brisk demand for electric current, and at present an 
equivalent of about 25,000 8 c.p. lamps is fed from the city mains. 


Batu.-—As soon as the Corporation take over the electric lighting 
works, energetic steps will be made by the Electric Light Committee 
to create a greater demand for electric current. The Committee 
has already formulated a scheme of e:tensions, and has decided to 
recommend that mains be laid through Walcot to Grosvenor, up 
Camden-place to Sion Hill, through Claverton-street and Widcombe- 
parade to Widcombe-crescent, up the Wells-road to Bloomfield- 
avenue and round Oldfield Park, and along the Upper Bristol-road 
to the end of the city boundary. In anticipation of the early 
introduction of the electric light the Combe Down Parish Council 
hss decided only to enter into a six months contract for repairing 
street lamps. The general question of lighting is being considered 
by a committee. 


BELrAsT.— The Electric Light Committee has decided to recom- 
mend the Council to grant special terms for the supply of electric 
current to Messrs. W. and G. Baird, printers, who have decided to 
employ electric motors for working the printing machinery at their 
establishment. The Committee recommend the Council toauthorise 
a special scale for all similar cases of large consumption of current 
іп the daytime, and to reduce the charge to 24d. per unit for all 
current over 4,000 units. The Committee propose to put down 
an additional direct-driven engine and dynamo at the electricity 
station. 


Botton.—The Gas and Electricity Committee has decided to 
make experiments in street lighting by means of incandescent 
electric lamps. The electrical engineer (Mr. A. Ellis) has been 
instructed to provide for a supply of electric current to the exten- 
sive establishment known as the Park Saw Mills. 


DuNpEE.—Mr. W. H. Tittensor, electrica! engineer to tho 
Dundee Corporation, was on Tuesday threatened with death by an 
engine driver who was dismissed from the service of the Corporation 
through drunkeness. The man's name is Robert Wilson, and in 
addition to threatening Mr. Tittensor the accused assaulted а 
switch attendant named Samuel Jones. It appeared that Mr. 
Tittensor had previously notified the accused that he would be 
dismissed unless he mended his ways, and this warning having 
proved of no avail, on the next occasion he was dismissed. Не 
took exception to this, and demanded his wages, and while these 
negotiations were going on the threat against Mr. Tittensor was 
perpetrated. At the Police Court Mr. Tittensor pleaded for a light 
sentence, and the accused was severely admonished and fined 20s., 
with the alternative of 14 days' imprisonment. 

ELECTRICITY IN MiNING. — The general manager of Henderson's 
Nigel Company (a South African mining undertaking) has pre- 
pared a scheme for the development of the property under his 
control The scheme provides for the employment of electric 
hoists for winding purpeses ; the rock-breaker will also be driven 
electrically, and it is proposed to employ electricity wherever 
possible. The treatment of the tailings will be that commonly 
adopted on the Rand, except that the precipitation will be done by 
electricity. 


Exports ОЕ ELECTRICAL APPARATUS AND MATERIAL.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from August 26th to 
September Ist, with the ports of destination :— 

Argentina—Buenos Ayres, £1,283 (including £1,089 telegraph wire). 
Australasia—Adelaide, £73 (telegraph material); Fremantle, £16; 
Melbourne, £943 (including £843 telegraph material); Rockhampton, £56; 
Sydney, £494; Townsville, £5; Wellington, £41. Lclgium—Antwerp, 
£70. British Guiana—Demerara, £27. Ceylon—Colombo, £52. China 
—Shanghai, £6,825 (telegraph cable) Holland—Amsterdam, 4275; 
Flushing, £31; Rotterdam, £44. Hong Kong—£30. India Bombay, 
£242 ; Calcutta, £1,416 (including £735 telephones); Madras, £77 (tele- 
graph material). Japan—Yokohama, £78. South Africa—Cape Town, 
£308 (including £93 telegraph apparatus); Durban, £45 ; East London, 
£41; Port Elizabeth, £581.  Spain—Pasages £11; Santander, £20. 
Straits Scttlements--Singapore, £164. United Stutes—New York, £111 
(telegraph material’, Total, £13,359. 

Foreign manufactured Electrical Apparatus and Muterial.— 
Foreign made goods have been re-exported as follows :— 

Belgium—Ghent, £70 (lamps). 

Ersom.—The Council has decided to engage Mr. W. C. C. 
Hawtayne, at a fee of 25 guineas, to prepare a report on the 
advisability of applying for a Provisional Order. 

Gas AND Etectric 1лонтіха Companies’ Statistics.—We have 
received from Messrs. Hazell, Watson and Viney a copy of the 
1896 edition of this Directory, which is considerably enlarged, and 
has been revised up to July. Тһе information which is given in 
the book is more complete than in any previous issue, and a general 


index of officials, engineers, and managers has been added in the 
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gas and water sections. This is the twentieth edition of this useful 
publication, and, so far as we have been able to judge, it is very 
comp'ete in the gas and water divisions. In its statistical matter 
it is considerably ahead of the returns made to the Board of Trade. 
In the lists of associations we find included under the heading 
** Associations of Electrical Engineers," the Civil Еоріпеегз, and 
the Leeds Association of Engineers. Also Mr. Henry Edmunds is 
given as the President of the Northern Society, which is erroneous. 
There are à number of institutions which should be included in 
the list that are not here to be found, notably the Sociéte Inter- 
nationale des Electriciens, the Association Suisse des Electriens, 
and many others ; but this is doubtless accounted for by the fact 
that the book is mainly intended to cover gas and water matters, 
which it certainly does effectively. Only a very small space (pages 
291 to 302) is devoted to electric lighting undertakings. The book 
is well got up, and is published at 108, 


IN DIA-RuBBER. A Report from Mr. С. B. Rhind, of the Forei 
Office, on the Industries and Economie Products of Para and the 
States of Amazonas, deals with the great importance of the rubber 
industry. Notwithstanding the remarkable abundance of all native 
productions the ease with which rubber is obtained and disposed 
of secures for it an almost exclusive interest and attention. The 
exports from 1836 to 1852 averaged 76,870 kilos., compared with 
39,180 kilos. per annum from 1853 to 1862.  India-rubber now 
represents two-thirds of the total value of the exported produc- 
tions of the State. During 1894-95 the exports represented 
8,209, 385 kilos., equal in value to £1,560,300. wing to the want 
of methodical arrangement it is difficult to ascertain what part of 
these shipments is absolutely of Para origin, and how much comes 
from the Amazonas; and therefore Mr. Rhind makes a more 
reliable computation of the combined exports by amalgamating 
the returns of the entire rubber district, which show for 1895 
exports amounting to 20,769,581 kilos., of which 9,618,171 kilos 
was shipped to Europe and 11,251,410 kilos. to the United States. 


GOVERNMENT OFFICE Licutinc,—Advantege is being taken of 
the absence of Mr. Balfour to extend the system of electric lighting 
at the official residence of the First Lord of the Treasury in 
Downing.street. 


HALIrAX.— Sometime ago the Town Council decided to construct 
a system of tramways at а cost of £100,000, and plans of the first 
section of this scheme were submitted at the last meeting of the 
Council. The Council intends to promote & Bill in the next 
Session of Parliament for power to construct the lines specified 
in the plans, and to adopt a system of mechanical traction. The 
plans were approved. 


Hosritat LIGHTINd.— The Town Council of Crewe has decided 
to introduce the electric light at the Isolation Hospital. The 
Health Committee, which had the matter under consideration, 
reported in favour of the scheme, and stated that the 28 beds in 
the hospital were apportioned in the various wards on the basis of 
2,000 cubic ft. to each patient, assuming that gas was used ; but 
with electric lighting this accommodation could be increased to 45 
beds, thus obviating the necessity of future extensions for many 
years. 


LrirH.—AÀt Tuesday's meeting of the Town Council Bailie 
Manclark submitted a motion in favour of applying for a Pro- 
visional Order. Не said that it would have been better for them 
had they gone in for" the electric light a year or two before, 
as some of their probable customers had recently put down 
independent plants, and in addition they would have been spared 
the humiliation of Edinburgh offering as a reason for amalgama- 
tion that they would have the electric light. He estimated the 
initial cost of an installation at about £20,000, and they could 
so construct the station that additions could be easily made 
as сссавіоп arose. The annual expenditure entailed by such 
an installation would amount to £2,780, and the probable revenue 
to £6,850. The Council should also endeavour to make arrange- 
ments for improving the tramway service, and for introducing 
electric traction on the line. The motion was, after some dis- 
cussion, agreed to. 


LINCOLN.—A special meeting of the Town Council was held on 
Monday for the purpose of passing a formal resolution in favour of 
applying for a Provisional Order. The resolution was, after a brief 
discussion, agreed to. 


LivERPOOL.— The City Council has now sanctioned the new tariff 
scale for electric current for lighting and power purposes set out 
in our issue of the 31st ult. The modified scale comes into force 
on October 1st. 


LLANELLY.—The electric lighting scheme recently submitted to 
the Town Council by Messrs. J. C. Howell (Limited) gave rise to 
a lengthy debate at the last meeting of the Council. The Estates 
Committee reported in favour of the scheme ; but it was eventually 
decided to refer the matter back for further consideration. 


.NonrmnwicH.—The District Council has eealed the agreement 
with the Northwich Electric Supply Company for the establish- 


ment of electricity supply works in the town. The Company has 
applied for a Provisional Order for supplying electric current in 
the rural and urban districts, and under the agreement the Council 
has the option of purchasing the undertaking at the end of 14 years 
on repayment of expenditure incurred in buildings ani plant, and 
the payment of a sum sufficient to pay a dividend of 74 per cent. 
for any year when a less dividend has been declared. 


NoTTINGHAM.—Àn important report by the Parliamentary Com- 
mittee on the question of improving and extending the present 
tramway system will be considered at a special meeting of the 
Town Council on Monday. The report recommends the intro- 
duction of a Bill in the next Session of Parliament authorising 
the Council to take over the tramways and to make considerable 
extensions thereto. The Committee favours the adoption of 
mechanical traction, but as investigations are being made as to 
the most suitable system to be employed no recommendation on 
this point is made. 


OnsrrUARY.— The death is announced of Mr. Peregrine Birch, 
C. E., engineer in charge of the engineering works of the British 
Aluminium Company, at Foyers, Inverness. Mr. Birch was in 
his 5186 year. 


PonrsMOUTH.— Оа the recommendation of the Electric Light 
Committee, the Town Council has decided to let out on hire electric 
motors and electric cooking apparatus at 15 per cent. on the cost 
price. 


Rancoon.—Towards the end of 1895 the Municipal Commis- 
sioners invited proposals for the electric lighting of Rangoon, and 
in response 26 tenders, varying from 13 to 8 lakhs of rupees, 
were received. Mr. Stirrat, the municipal engineer, to whom 
these tenders were remitted for analysis, now reports in favour of 
the lowest tender, which was submitted by a Calcutta firm. The 
initial cost of the selected scheme is put at Rs,1,89,750, and the 
annual cost of maintenance, including repayment of interest and 
loan, at Rs.93,250. Mr. Stirrat, however, recommends the Council 
to start by putting down an installation capable of supplying 
electric current for public and private lighting in the principal 
thoroughfares in the central part of the town. Should the demand 
for current for private lighting justify it, extensions will then be 
made to the outlying districts. Oirculars are being sent to the 
ratepayers in order to ascertain the amount of support likely to 
be accorded to the scheme ; and should there be evidence of a 
reasonable demand for current, the Commissioners intend to pro- 
ceed at once with the erection of a generating station. 


SovurH SnurELps.—-The electricity supply works were formally 
opened on Tuesday evening. The station is situated at Black's Old 
Foundry, West Holborn, and has a g»od river frontage. The con- 
tracts for the supply of the plant were let as follows :—Boilers 
(marine type) Black, Hawthorn and Co., Gateshead ; steam 
engines (triple expansion, converted cylinder, marine type), J. and 
H. McLaren, Leeds; pumping plant, boiler feed-pumps, tanks, 
&c., Henry Watson and Sons, Newcastle-on-Tyne ; electrical plant 
(alternators, switchboards, rectifiers, transformers, arc lamps and 
posta), S. Z. de Ferranti (Limited), London ; buildings, Brown and 
Co., South Shields. The total cost of the machinery and plant 
amounts to about £20,000. It has been decided to adopt the 
Brighton method of charging for current. The whole of the work 
has been carried out under the superintendence of the Borough 
Electrical Engineer (Mr. J. A. Jeckell). 


SUNDERLAND —At the last meeting of the Town Council the 
discussion was resumed on Mr. Alderman Bruce's motion that the 
Special Tramways Committee be instructed to consider the advisa- 
bility of purchasing the tramlines of the local tramway company, 
with a view to the introduction of an improved syatem of mechanical 
traction. After a lengthy debate the motion was agreed to. 


TELEPHONE TRUNK WIRES.— A long list of trunk wires which 
will be taken over by the Post Office on the 19th inst., at 4 p.m. 
is issued. "The list contains the names of 52 centres where junction 
circuits will be provided between the Post Office and the National 
Company's exchanges. 


Torquay.—The Local Government Board has sanctioned the 
application of the Town Council for power to borrow £22,000 
for electric lighting purposes. 


ToNBRIDGE WELLS.—The electricity supply undertaking of the 
Town Council is already in a satisfactory financial condition. Last 
week it was reported that, although thestation had been onlya year in 
operation, the receipts were sufficient to meet not only the ordinary 
expenditure, but also to pay interest and sinking fund. It was 
further stated that there was a great demand for current by all 
classes of ratepayers. 


E вааран MERE 
WEST AFRICAN TELEGRAPH COMPANY (LIMITED).—The half-yearly 
interest on this Company’s £300,000 Five per Cent. Mortgage Debentures, 
due Ist inst., will be paid by the National Bank of Scotland, 37, Nicholas- 
lane, London, E.C, Coupons should be left three clear days for examination. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


— ee 


MAGNOLIA ANTI-FRICTION METAL COMPANY OF GREAT BRITAIN 
(LIMITED).—This Company has been registered with a capital of £1,000, in 
£1 shares, to carry on the business of manufacturers of and dealers in 
magnolia anti-friction metal and alloys, metals, &c. 


SUNDERLAND FORGE AND ENGINEERING COMPANY (LIMITED). —This 
Company has been registered, with a capital of £25,000, in £50 shares, to 
acquire the business carried on by the Sunderland Forge Company at 
Sunderland, and to carry on the business of electrical and mechanical 
engineers, forgemen, &c. 


CHILI TELEPHONE COMPANY (LIMITED).—The annual return of this 
Company to August 21st has been filed. The nominal capitalis £250,000 
in £5 shares, and 44,000 of these have been taken up. The full amount 
bas been called and paid. 


EDISON AND 8WAN UNITED ELECTRIC LIGHT COMPANY (LIMITED).— 
The annual return of this Company to August 14th has been filed. The 
nominal capital is £1,C00,0C0, in 150,000 “А” shares of £5 each, and 
60,000 ““ B" shares of similar value ; 106,400 of the former and 23,564 of 
the latter have been taken up, and 17,139 “A” and all the “В” have 
been issued as fully paid, while the remaining 89,261 “ A” shares have 
been issued with £3 considered as paid. А call of 10s. per share has also 
been made on the latter, and £44,630. 10s. has been paid. 


ELECTRICAL POWER STORAGE COMPANY (LIMITED).— The annual 
return of this Company to July 30th haa been filed. The nominal capital 
is £100,500 in 102 Founders’ and 20,000 Ordinary shares of £5 each, a 
66 of the former and 18,257 of the latter have been taken up. 15,1 
Ordinary have been issued as fully paid. The full amount has been called 
on the Founders’ and £3 per sbare on 3,137 Ordinary. A sum of £400 
has been received in connection with the forfeiture of 4 Founders' and 400 
Ordinary shares. | 

GLOBE TELEGRAPH AND TRUST (LIMITED).—The annual return of 
his Company to August llth has been filed. The capital is £5,000,C00, 
divided into 250,000 Ordinary and a like number of Preference shares of 
£10 each ; 180,227 Ordinary and 180,042 Preference have been taken up, 
and the full amount has been called and paid. 


LONDON AND PROVINCIAL TRACTION COMPANY (LIMITED).—The 
statutory return of this Company to April 8th has just been filed. The 
nominal capital is £100,100, in 10,000 sbares of £10 each and 100 shares 
of £1 each ; 366 of the former and four of the latter have been taken up, 
and the full amount has been called on the £10, and 1s. per share on the 
others. 

UNITED RIVER PLATE TELEPHONE COMPANY (LIMITED). --The annual 
return of this Company to July 28th has been filed. The capital is 
£500,C00, in £5 shares, and 58,000 have been taken up, of which 16,000 
have been iesued as fully paid. The full amount has beeu called and paid 
on the remaining 42,000 shares. 


CITY NOTES. 


MEMORANDA.—Bank rate, 2 per cent. (Feb. 22, 1894). Price of silver 
30kdsper oz. (Sept. 3rd). Consols (22 per cent.) 112—112] for money, 
112,°,—112,°, for account; 24 per cent. 1071—1073 (Sept. Srd). Stock 
Exchange Settling Days: Consols, Oct. Ist ; Stocks and Shares Con- 
tinuation Day, Sept. 14th ; Ticket Day, Sept. 15th ; Pay Day, Sept. 16th ; 
Mining Share Carry-over Day, Sept. 12th. 

BABCOCK AND WILCOX (LIMITED).— The Directors of this Company 
have decided to recommend the payment of dividends of 6 per cent. on 
the Preference and 20 per cent. on the Ordinary shares for the six months 
ended June 30th. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
Company for the week ended August 50, 1896, were £855, against £786 in 
the corresponding week of last year, an increase of £49. The total receipts 
for the half-year amount to £8,333, against 57,669 for the corresponding 
period of 1895, an increase of £664. 

COMMERCIAL CABLE COMPANY.—The Directors of this Company have 
declared the usual quarterly dividend of 1$ per cent., payable on October Ist. 
The transfer books will be closed from the 19th inst. to October 2nd 
inclusive. 

DIRECT SPANISH TELEGRAPH COMPANY (LIMITED'.— The Company's 
estimated traffic receipts for the month of August, 1826, are £2,038. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 30th ult. amounted to £1,300. The 
amount for the corresponding week last year was £1,272. Increase, £28. 

STETTIN ELECTRIC SUPPLY COMPANY.—The Directors of this Com- 
pany have declared a dividend of 7 per cent., against 6 per cent. for 
1894-95. 

SUSSMANN ELECTRIC MINERS’ LAMP COMPANY (LIMITED).—The 
statutory meeting of the sbareholdera of this Company was held at the 
Cannon-street Hotel, E.C., on Monday ; the Earl of Westmorland presid- 
ing. The Chairman said the Directors were in negotiation for the sale of 
the Belgian, French and South African patents. There was an extensive 
field for the lamp, they were shipping samples to India, and many in- 
quiries had been received from collieries both in England and Wales. He 
claimed that the lamp was absolutely the best lamp yet invented for 
underground work ; it was so clean, gave such a bright light and was ғо 


handy, while its safety was unquestionable. A vote of thanks to the 
Chairman terminated the proceedings. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended August 28th, after deduct- 
ing 17 per cent. of the gro:s receipts payable to the London Platino- 
Brazilian Telegraph Company (Limited), were £2,791. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). —The 
estimated traffic receipts of this Company for the half-month ended 
Aug. õlst were £1,660, against £1,617 in the corresponding period of 1895. 


WOODHOUSE AND RAWSON UNITED (LIMITED) (IN LIQUIDATION).— 
In our issue of May 22nd last, pages 128-129, particulars are given of a 
proposal which was then alleged to have been placed before a meeting of 
some of the principal shareholders of Woodhouse and Rawson United 
(Limited)" held in the previous April. Lieut.-Col. N. Willoughby Wallace was 
stated to have put before the meeting particulars of a contract that had 
been entered into by Mr. F. L. Rawson with Mr. Leslie (the Receiver 
appointed by the Court) to purchase certain assets and goodwill of the old 
Company, including the “ financial patents," which (the report stated) had 
been handed cver to à concern called the Industrial Inventions Develop- 
ment Company (Limited). That meeting carried a resolution “ that a com- 
pany should be formed, with £50,C00 capital, to take over the Manchester 
works and the supply business of Woodhouse and Rawson United, and that 
the shareholders and creditors of Woodhouse and Rawson United should have 
the right of applying pro rata for the first issue of £10,000 of such cipital,with 
aminimumof £10." It was only to be supposed that a gentleman of Mr.F. L. 
Rawson’s energy and business capacity would find in such a scheme a large 
field for the exercise of his particular talents, and we now have to 
acknowledge the receipt of a printed report of the proceedings of what is 
described as “tLe First Annual General Meeting of the Industrial 
Inventions Development Company, Limited, held at the offices of the 
Company, 33, Cornhill, London, Е.С,” on the 21st ult., under the chair- 
manship of Mr. Е. L. Rawson. We do not remember to have received ап 
invitation for our reprcsentative to be present at this meeting (this was 
possibly an oversight), and therefore it must be understood that any 
extracts culled from the report forwarded to us are given with all due 
reserve, A profit and less account and balance sheet accompany the 
printed particulars received, which go to show that £3,340 has been 
subscribed towards tbe £50,0C0 capital, that there is a liability of £9,500 
in connection with a special contract not yet completed, and that 
a net profit of £1,228 Os. Ad. has been realised up to the ZOth June. 
Those interested in the figures which go to make up this profit and loss 
account and balance sheet must refer to the document itself. The Chair- 
man at the meeting pointed out that the result of the first year of the 
Company’s operations was thoroughly satisfactory, and doubtless those 
present were much impressed with the statement which followed, showing 
how this satisfactory state of affairs had been brought about. Looking to 
the future, the prospects of the Company were described as being “ con- 
siderably better.” The advantages of a patent taken out by the Chairman 
and his brother for the hardening of incandescent gas mantles was 
described, and tl.e possibilities of large sums being realised by the sale of 
this patent duly dilated upon. “ А valuable concession for the sole trading 
rights over a well-known part of Northern Africa” was next referred to, 
and this was followed by an account of a process for making briquettes or 
“lumps of coal,” and, “if the inventor’s statements prove to be correct, 
there is no doubt a fortune in the process both for him and ourselves " 
(the Industrial Inventions Development Company, Limited). Another 
process which the Company has taken in hand is “а method of treating 
aluminium at an extra cost of only about one penny per pound, 
which not only greatly incrcases the strength, making it strong 
enough for all practical purposes, but enables it without any anneal- 
ing to be readily drawn into rigid tubes or rolled into plates 
thoroughly satisfactory in every respect." It will be seen that all the 
material for a new Elmore group is present in this valuable discovery. In 
fact, а syndicate is being formed at the present moment to bring out a 
public company at the latter end of September." This closes the list of 
new matters which the Company has in process of development, unless we 
may mention the fact that the inventions of Mr. Pirrie, the managing 
director of the Company, who “has himself made one or two important 
inventions," aod ''subject to 10 per cent. of any profits made, the 
benefit of these inventions go to the Company." A passing tribute 
is paid to the value of Mr. Pirrie’s services to the Company, and 
this tribute is handsomely reciprocated later on by Mr. Pirrie in the 
Chairman's behalf, Mr. Pirrie referring to the exceptional position of 
Mr. Rawson in having a thorough knowledge both of engineering matters 
and financial matters. In fact," said Mr. Pirrie, I know of no one else 
in the City in the same position.” A considerable portion of the business 
of the meeting consisted in the rearrangement of the shares of the Company, 
and those who contemplate subscribing to the capital will of course carefully 
weigh the proposal to give to the holders of Deferred shares the same voting 
power as that possessed by the holders of the Ordinary shares, Of the 
latter description there are 49,000 and of the former 1,000 shares. We 
have only space for a brief extract of the somewhat lengthy proceedings 
at the meeting, and must conclude by saying that applications are now 
invited for an issue of 10,000 ordinary shares "entitled to & preferential 
cumulative dividend at the rate of 7 per cent. per annum and to one-fourth 
of the remaining divisible profits“, These shares are now offered at par 
exclusively to the shareholders and creditors of Woodhouse and Rawson 
United, and will be allotted strictly pro rata. The circular which 
accompanies the voluminous printed matter notifies that “it is practically 
impossible to set out all the contracts entered into by the Company, 
and applicants will be deemed to have waived any further compliance with 
Section 38 of the Companies’ Act (1867)." In order to be in time for an 
allotment of these sharea, applications must reach the Secretary before 

Monday next, the 7th inst. 
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Amount! LAST PREVIOUS Price RATE PER BUSINESS DONE 
AMOUNT o DIVI- NAME. WEEK'S PRICE | Wednesday, | CENT. DIVIDEND DUE. DURING WEEK 
"| SHARE. | DEND. AUGUST 26. | September 2.) YIELDED. ENDING AUGUST 2). 
TELECRAPHS. | £ s. d. Highest | Lowest 
£1,012,880| Stock 12/0 | Anglo-American ders sel pa араб o) А УАД 52 51 52 54 412 7 |Jan., Apr., July, Oct. 521 E2} 
22,993,560 Stock 24/0 . Preferred eee eee eee 99 99 „„ „„% % „ «„ 6 4 ww 974 984 974 93] 5 l 6 LET n 981 974 
£2,993,560| Stock 5/0 DO. “Tiekeered 1... ceccscscccpesicnseceucnone 9 94 9 9} ais " 1 КА 
6173,400 100 4%  |'African Direct Teleg. 4% Deb. (Reg. & Bearer) . — 100 104 100 104 817 6 | January and July .. T oo 
£250,000 £10 а Amazon Telegraph (fully paid 8 9) 8} 9} * as Ps 
180,000 £10 3/0 Brazilian КОЕН 2...6. ceccccsccecesaevccenes 15 151 151 152 4 8U | Mar., June, Oct., Dec. 1555, 153 
£75,000 | £100 5% Do. 5 per Cent. Bonds (2nd Series, 1906) . 112 116 112 116 4 610 | June and December .. T 
10,000,000| $100 17, . Cable Capital Stockg 160 170 160 170 4 3 о | Jan., Apr.,July, Oct. z .. 
16,000 10 8/0 | Cuba Submarine „„Er 7 АМ, 18 121 13} 6 о 9 | February and August 
6,000 10 10% Do. Preference 10 per Cent. .... eene 204 214 209 214 115 3 23 ~ 
12,981 5 2/0 Direct Spanish (fully paid 3) 4 3} 44 | 4 81t | April and October .. - x 
6,000 5 10 Do. Preference 10 per S асва 10 10 10 10} 411 6 n " .. .. 
£80,000 Btock | 44 Do. 44% Debentures of £50 each ............| 1077 110 107% 1107 42 5 -— $e 
60,710 20 2/6 | Direct United States Oable, 1877 .... o 2 o» oo 91 10% 91 o 4 8 © | Jan., Apr., July, Oct. e ae 
400,000 10 5/6 | Eastern араар np 15 184 18 18 810 8 ‘i " HITS 184 
70,000 10 6% Do. 6per Cent. Preference ..... SW 185 19} 18) 19} 8 1 6 " " .. z 
£1,297,837| Stock 4% Do. 4 per Cent. Mort. Debenture Stock ....| 131 134 131 131 3 0 3 | May and November - . 
£102,100 100 5 * Do. 5 per Cent. Debentures, 1899.......... — 14 147 104 107 4 1; 4 | February & August 1324 
250,000 10 9 Eastern Extension .... SS deus pd XLV CI 18 18] 18 18} 815 8 | Jan., Apr., July, Oct. 18$ = 
£320,000 | Stock 4 Do. ‘ per Cent. Debenture Stock .......... | 139 133 130 133 3 0 8 | February & August 1:34 133 
£54,100 100 5 " Do . с. (Austin. Gov. Sub.)Debs. 1900 . 100 104 100 104 417 1 | January and July .. a» & 
£80,600 100 6 Eastern Fre S. African 5 p. Cent. Mor. Deb. 1900 100 104 101 105 416 2 1 oe ec 
£300,000 100 4 * Do. 4% Mortgage Debentures, 1909 (regd.) «. 106 109 106 109 313 7 | February & August - T 
£200,000 £25 4% % Do. 4% Mauritius Sub. Debs. (regd.)........ l1Z 114% 111% 1117 81011 | May and November - " 
. 180,227 10 89 | Globe Telegraph and Trust......... —— 14 1H 11g 1d 813 7 | Jan., Apr., July, Oct. 118 118 
' 180,042 10 6% Do брег Cent. Preference 18 18} 18 18} 8 5 9 18} 18{ 
150,000 10 5/ Great Northern.. 24 15 94 25 4 0 0 | Jan. „April, and July 243 241 
£180,000 100 5% |* Do. ö per Cent. Debentures, 1883 Issue . d 105 108 104 107 413 6 | March & September = — 
17,000 25 37,6 | Indo-European .. Faden» di oaa Rad MOS bs 586 58 56 4 9 8 | May and November 041 54h 
87,548 10 ae London Platino-Brazilian ..........scseseseee ^h . А РА — - 
£100,000 | 100 6% |* Do. 6perCent. Debentur es xd| 11 1M 109 1:2 5 7 9 | March & September " c 
£100,000 | £100 4%  |*Uacifle European Tel.4% Guar. Debs. "MAR, TAE, | 108 11 108 111 812 7 ө - e 
11,839 8 4/0 Reuter's ...... sud RY edo 7 8 1 5 5 0 0 | April and October.. e " 
8,881 |£100 Cert.| £l ‘Submarine Cables Trust 6 per TEM, Lees | 140 145 140 145 429 " РА 1414 - 
15,609 10 6/0 West African Telegraph . m «v 5 6 5 6 5 0 0 | January and July .. 50 MC 
£238,300 100 57 |* Do. b per Cent. Debentures (red). носов ИГ 105 1] 162 5 415 3 | March & September T Me 
80,000 10 2/0 West Coast of America .... Tere 1 2 1 2 w January and July .. * * 
£160,000 100 8% Do. 8 per Cent. Debentures, N 99 10; 99 104 715 9 | June and December ow 2 
88,321 10 0/6 West India and Panama ................... 8 14 18 1 18 oe u^ - y" 
84,563 10 6 Do. 6 per Cent Ist Preference .............. 11} 12 11 1! 5 0 0 | May and November 1 es 
4,669 10 6 Do, брег Cent. 2nd Preference ............ 93 104 93 104 514 8 n " 1144 ui 
£80,000 100 5 Do. ö per Cent. Debentures, 1917 (red): 108 111 108 11 410 11 | June and December r = 
64,248 15 5/8 Western and Brazilian.. oom 8} 9} 8} 91 417 4 | May and November oe ЭА 
83,129 di 8/9 Do. Б рег Cent. Cumulative Preferred 7 7 7 7 500 us 73 71 
83,129 7 1/6 Do. Deferred Ordinary .................... 2} 24 21 2 8 a — T 
£165,200 100 6% Do. s per Cent. Debs., Series '* A" 1910 . e 1)3 107 103 107 512 s | February & August - $e 
£200,400 100 67 |* Do. 6% Mort. Debs., Series “В” 1910 103 107 103 107 512 8 — — 
$1,177,000 | $1,000 7% | Western Union 7% 1st Mort. (Building) Bonds.. A 110 115 110 115 6 4 9 | May and November = a 
£164,800 £100 6% Do. 6 per Cent. Sterling Bonds (red.) d 104 107 1:0 105 514 3 | March & September = ii 
88 " TELEPHONES, 

' 4/0 Chill Telephone (fully paid) 8 4 84 4 5 0 0 — * — 
224,850 10/0 14d. | Consolidated Telephone Const.& Manufacturing .. A A ^ ^ i May and November as т" 
171,504 #1 )/0 | Oriental Telephone and Electric (fully paid) } 4 } j 614 3 | Yearly -—- 5 z 
624,597 5 „„ 5 . 71 171 311 0 June and December 7 78 

15,000 10 6% Do. 6 per Cent. Cumulative 1st Pref. ...... | 17 19 7 19 3 8 2 " " .. =A 
15,000 10 6% Do. 6% Cumulative 2nd Pref. (fully pant, — 17 18 17 19 8 8 7 " " .. - 
119,234 5 2/6 Do. 6% Non-Cumulative 8rd Virgo ашды | 63 7 61 7 811 5 - -- z 
1,100,000 | Stock 83% |+ ро. Debenture Stock, 345 (red.) . 107 110 107 110 3 311 | January and July . 108] 18 
58,000 5 4/0 | United River Plate . ў 33 4l 31 4l 414 2 | July = zm 
414,733 Stock bX |+ Do. Брег Cent. Debenture Stock (red.) .. 164 107 101 108 4 15 January and July .. 101 тм 
ELECTRICITY SUPPLY COMPANIES, 
ә 5 2$ ааба Electric Supply (fully paid) ......... A 1 
5 „ Me e Ma ß e Л КАТ ТУКЫЛ 4 4: aS 2 = = 
40,000 £10 10/0 Cit T^ London Electric Lighting (fully DUM 08. 16 17 16 17 21810 | February & August 16} 16 
40,000 10 6/0 bo, 8% Cumulative Pref. ( any PAE) uu] ME 18) 17 184 8 410 | January and July .. 184 18 
£100,000 Stock EX |" Debenture Stock (red)) TT 182 136 132 186 214 1 | June and December 1354 133 
19,900 £5 * Electricity Supply Ox. Tae ИШИП» on P 85 РА - ee ‘a 
£30,000 £5 26 | Charing Cross & Strand Electricity Supply Corp. . 9} 9} 9} 9} 218 5 - 97, 93 
£57,400 £100 5% Do. брег Cent. Debentures,1900 ............ 2 — os - z — 
22,175 £8 d County of London & Brush Prov. nis d paid). 8 9 9 P oa 9 os 
£10,000 £10 5/44 пог - Pre iiy weld). а ае 13] 14} 133 14} 443 - 1455 13} 
8,322 £5 re Hou:e-to-House Electric .... A - T - - = 
15,000 £5 oJ Kensington & Knightsbridge El. Light Aine paid). ө = * - - - 
10,000 £5 6% Do. 1st Pref. Cumulative (fully pa es M < January and July .. — ås 
111,000 6 ie London Electric Supply * 11 е Và m — os 
49,900 £10 5/0 Metropolitan Electric Supply (fully ра!) .. 8 13} 131 13 14 217 2 — 13} 13} 
&160,000 | ‘Stock | 41€ ]|* Ро, 49% Debs. eee ee -| 120 193 120 123 314 3 | June and December 75 T 
6,452 £10 4,0 Notting НИШ Blootrio wee савак воас 59 113 17 111 12) — 123 128 
.. as — Rand Electric .. TTPPPPTPIITIITITMIIIT 11, 1р 11 10, zm - .. ++ 
19,950 £5 26 St. James and Pall Mall - je 9552 dated ар йө bé cA v es 13 18 12 13 210 8 am li Dł 
20,000 £5 1% Do. 7 per Cent. Preferenc — 10 1t 10 11 vr. 0-8 - —— — 
59,900 5 3/U Westminster Electric Supply (tally paid) . «| 11 12 11 12 218 4 = 11% 113 
ELECTRIC MANUFACTURING, &o., COMPANIES, 
90,000 8 1/6 Brush Electrical Engineering .. ове 1} 1 1] 1j a - 1 ii 
80,000 2 6% Do. 6 per Cent. Pref. Non-Cumulative ......| 18 t 11 2 Sie : 1 1 
£125,000 | Stock | 437 Do. 44 рег Cent. Debentures.. Kd 119 115 110 1.3 3 19 5 | March & September T - 
28,180 5 8/0 Crompton and Co., 7 per Cent. Cumulative Pret. 2 23 2 24 ‚ә January and Ji ly .. T m 
89,201 5 1/6 Edison and Swan United (“A“ Swan) (£3 paid) ~ 13 21 1} 21 6 13 4 | February & August 2 m 
£100,000 Stock 44% Do. 44% Mortgage Debenture Stock .. 103 106 103 106 464 January and July .. ʻi .. 
£20,000 £5 рә Electric and General Invest. Ordinary (EI paid) = a > ә 2 - 
119,000 2 * Electric Construction xd, 1 13 13 1g E. - 11 oe 
12,845 2 29} Do. 7 per Cent. Cumulative Pref. aa y 21 8] 23 3} 46 2 September ........ * — 
91,195 2 10/0 | Elmore's Patent Copper Depositing ........... i 1 j 1 i Ан ve " 
20,000 5 T Fowler-Waring Cables (fully paid) .......... | T Я. * i » - 
50,000 10 5/0 India Rubber, Gutta Percha, &c., Works . i 21 23 22 23 4 611 | February & August 221 231 
£200,000 100 d * Do. 4 per Cent. Debentures ... ‚| 107 110 107 110 31: 9 | March & September T - 
20,000 £5 Manchester Edison-8wan ''A"(£1 103. рма). 1 1 1 1 e Ja - - 
87,350 12 12/0 | Telegraph Construction and Maintenance.. | Я 39 42 40 13 4 312 | March and July. 41 = 
£150,000 100 5% <S Do- percent Bondi. сро o4 59$ саде» «аЛ | 103 166 104 167 414 4 | Jannarvard Ju y . T .. 
£100,000 10 60 | W. T. Henley's Telegraph Works Ordinary...... xd 18 19 18 19 410 1 | March & September 19 156 
830,000 10 7/0 Do. 7 per Cent. Preference ..............xd 15] 194 Is4 Ud 8 11 10 33 T T m 
£50,000 | Stock | 44% Do. 447 Mortgage Debentare Stock...... xd} 112 117 110 11 3 з 3 | February & August — - 
RAILWAYS ano TRAMWAYS. | 
£630,000 | Stock 19% | City and South London Railway Con. Ordy. . 50 52 51 [3 210 7 | January and July 53 50 
7.650 10 67 Do. 5% Perpetual Preference e =s =a =e sa «a + ‚ы 144 Lj 144 15 3 6 8 Т Т .. ee 
410,171 | Stock 4% Do. 4% Perpetual Debentur l.. ah” AME 8 16 18 218 0 | May aud November a - 
87,500 £10 2} Liverpool Overhead Railway | 131 15$ 13} 33 249 A t ad 
10,000 in 5 Do: ‘SX Prelate ы dene me ioi er RR са = * 16} 173 tà Lig 217 7 ы 2 = 
115,000 Stock 4 Do. 42 DORGAN: — Luo. mosse ae RE 1123 141 1121 lli 3 910 January and July — æ - 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for re lemption. 
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This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 


Small Space, 
Small Cost, 
High Efficiency, 
Perfect 
Governing. 
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For Prices and Particulars apply to 


BRUSH ELECTRICAL 
ENGINEERING CO. 


LIMITED 


40, Queen Victoria Street, 
LONDON, Е.С. 


NEW BOOK IN 


S8vo. 


„ THE ELECTRICIAN ” SERIES. 
Very fully Illustrated with Original Drawings, price 128. Gd., post free. 


SUBMARINE CABLE LAYING AND REPAIRING. 


By Н. D. WILKINSON, M. I. E. E. 


The Author has given a detailed technical summary of modern practice in Manufacturing, Laying, Testing and Repairing а Submarine Telograph Cable. The testing 
section and details of boardship practice have been prepared with the «bject and hope of helping men in the cable services who are looking further into these branches. In 
the work of cable laying and repairing the most exact scientific processes are called into ordinary use, and the service affords great scope for the exercise of engineering and 
electrical skill. The enterprise has a great deal before it as regards possibilities in research, improvements in Instruments, processes and methods of working, aud further 
extension of the cable systems. The description of the equipment of cable ships and the mechanical and electrical work carried on during the Jaying and repairing of a 
submarine cable will prove also to some not directly engaged in the profession, but nevertheless interested in the enterprise, a means of informing themselves as to the 
work which has to be done from the moment a new cable jg projected until it is successfully laid and worked. 

In this original work is described the procedure on board ship when removing a fault or break in a submerged cable, and the mechanical gear used іп different 
vessels for this purpose. Further, as regards the el+ctrical tests in use for the detection and localisation of faults, to consider the best and most recent practice, avd the 
various difficulties that occur to the beginner. With a total length of nearly 110,000 miles of cable submerged, and a fleet of 36 steamers employed solely in Jaying and 
repairing cables, some idea may be gained of the vastness and importance of this enterprise, and the various interests it involves. Of Jate years many improvements have 
been introduced in the tests used for locating the positions of faults in cables, and these have resulted in a considerable saving to the owners in cost of maintenance, 

The book wiil be found of quite exceptional interest, and the illustrations assist the text in an unusual degree. 
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CHAPTER I.—The Cable Ship on Repairs. 


Speaking Apparatus — The Mark Buoy—Grapnels and EAE “aperia Grapnels 

—Cable Inboard —Buoying the Cable— Picking up—Types of Cable—Underrunning— 

Capacity of Tanks —Picking-up Gear— Removal of Fault Joint in Core Cable Splice 
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Oersted "—The Cable Ship ' Monarch — The Maintenance of Home and Continental 
Cables—The Cable Ship Electra "— The Cable Ship“ Mackay-Bennett "—The Cable 
Ship“ Retrlever - Cable Depóts—Cable Gear on the “John Pender.” 
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Preliminary—The Earth Overlap Test —Earth Overlap as a Loop Cable Cui rents 
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Mance Partial Earth Test — Mance Test for Fracture — Kennelly's Break Test — Battery 
E.M.F. by Varley Slides— Battery Resistance —Simultaneous Battery Resistance and 
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e Tests—Calibrating the Slides—Clark's Fall of Potential Test—The Polar 
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CHAPTER IV.—The Laying of Submarine Cables. 


Design and Manufacture—Shipment —Landing Shore-End—Surveyiog the Route 
—Cable House and Landline —Laying Main Cable—Final Tests. 


APPENDICES. 
Appendix to Kennelly's Break Test—Appendix re New Japanese Cable Steamer. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
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IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. | 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazii, Argentine 
Republic, Uruguay, aiso to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate) 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „„ A ACE ые не 

Telegrams should be sent from the Company's Stations— 
LONDON-—1!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 

Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 „на Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Oorinth, Athens halonia, San aura, os, Andros, Zea, and 
ац the Greek ds. 

The Company's Cables are worked by Muirhead's DUPLEX principle upon all Its 
Main Sections. 


cke rd C NTA ALA STORER IN,” "regge 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES 
Winchester House, 50, Old Broad Street, Е.С, By Order, GEORGE DRAPER, Secretary, 
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Send for New Catalogue. REDUCED PRICES. . 
VICTORIA WORKS, OLD CHARLTON, KENT, and 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 
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G. E. BELLISS « Co 


ESTABLISHED 1852. Jn: с EB WEES. LIMITED. 


Ledsam Street Works, BIRMINGHAM. 


London Office: WESTMINSTER CHAMBERS, 9, VICTORIA STREET, S.W. Telegraphic Address: BELLISS BIRMINGHAM.” 


.. MANUFACTURERS OF... 


DOUBLE-ACTING, HIGH-SPEED VERTICAL 


ENGINES 


SIMPLE and COMPOUND, OPEN and ENCLOSED, 


— FOR — 


ELECTRIC LIGHTING. 


SURFACE CONDENSERS, 
AIR and CIRCULATING PUMPS, 


Piping, Valves, and Connections 


FOR COMPLETE STEAM EQUIPMENT OF „ 


CENTRAL STATIONS 
AND OTHER INSTALLATIONS. 


Estimates Free on receipt of Particulars. 


Before Ordering, Write for Catalogue. 


mia 


THE ENGINEERING TELEGRAPH CODE USED. Sint nce iiis cdit HH ee 
TANDEM COMPOUND SELF-LU BRICATING ENGINE AN ^» DYNAMO. 


NALDER CRAWLEY SOAMES 
Electrical Testing Instruments. 


ч 


AYRTON-MATHER UNIVERSAL SHUNT D'ARSONVAL GALVANOMETER. STANDARD 100,000 OHM COIL. 


BOX FOR GALVANOMETERS. Very sensitive. High finish. Extromel portable. The Ve 
ry High Insulation. Ebonite Pillar Terminals on 
Does not need adjusting for each 5 but most useful Instrument in a ectrical Laboratory. Ebonite Top. 
can be used indiscriminately. No plugs to get lost. Plane or concave Mirror. sped or Ballistic. 
Price £3 з 15 s: 0. Price 88 1 О s Q. Price £5 s B s 0. 


Writo for Catalogues of Testing instruments and New Catalogue of Ammoters, &c., 
to solo address, 16, RED LION ST., CLERKENWELL, LONDON. 


NALDER BROS. & CO, 
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THLEPHONE No. 15,077. TELEGRAMS: ‘INDICES LONDON. 


WHEATLEY KIRK, PRICE & GOULTY |? КЗЗ < 


(ESTABLISHED 1850), 


Electrical Aucticneors, Valuers, 
AND ARBITRATORS. 


Avecage Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
BO ROUGH OF MORLEY. 


The ELECTRIC LIGHTING COMMITTEE of the Borough of Morley are prepared 
to receive TENDERS for the SUPPLY and ERECTION of the following PLANT :— 


(The whole bound up in One Specification, price £2. 2s., returnable on receipt of 
bon fide Tender.) 


Piety A —BOILER-HOUSE PLANT—Lancashire Boilers and Fittings, Feed 
mp, &c. 

Section B. —ENGINE-HOUSE PLANT—Steam Alternators and Exciters, Motor 
Alternator, Accumulators, Steam and Exhaust Pipes, Valves, &c. 

Section C.—SWITCHBOARD and INSTRUMENTS. 
Section D. —OVERHEAD CRANE. 
Section E. —UNDERGROUND WORK —Cables and Stoneware Culverts. 

Section F. —TRANSFORMERS and SWITCHBOARDS. 

Section G. —ARC LAMPS, POSTS and ACCESSORIES. 

Section H.— METERS. 


Tenderers are at liberty to tender for either Section, but not for part of a Section. 

The Ground Plans of Plant, and Specification, with Terms and Conditions of 
Tenders and Contract, may be obtained at the Offices of Mr. Robert Hammond, the 
Consulting Engineer to the Corporation, Ormond House, Great Trinity-lane, London, 
E. C., on and after Wednesday, September 16th, on payment of £2. 2s. for each 
copy, which sum will be refunded on the return of the Specification filled up with a 
boná fide Tender. 

Tenders. sealed and marked Tender for Electric Lighting," must be addressed 
to me, at the Town Hall, Morley, Yorks, and be delivered on or before WEDNESDAY, 
the 14th October. 

The Committee do not bind themselves to accept the lowest or any Tender. 


R. BORROUGH HOPKINS, Town Clerk. 
Town Hall, Morley, September 9th, 1896. 


p9RoUGH OF SWANSEA. 


ELECTRIC LIGHTING OF 8WANSEA MARKET. 


The CORPORATION of Swansea invite TENDERS for :— 


(A) The SUPPLY and FIXING of CABLES, CASINGS, SWITCH ani FUSE 
BOARDS, and all SUNDRY FITTINGS and MATERIALS for installing Electric 
Light in the Swansea Market, Swansea. 

(B) The RUPPLY and ERECTION of à TEMPORARY GENERATING PLANT, 

Including Gas Engine, Generator and Main Switchboard, together with the MAIN- 
TENANCE of the same for a period of Twelve Months, for the Supply of Electrical 
Current to the Swansea Market, Swansea. 
_ Specifications and Forms of Tender, and any additional information, can be ob- 
tained from the Engineers, Messrs. Kincaid, Waller and Manville, of 29, Great 
George-street, London, S. W., on payment of Three Guineas for each Specification, 
and same will be returned when a bona fide Tender is received by the Corporation. 
The Plan of the Market can also be seen at the Offices of the Engineers, or at the 
Guildhall, Swansea. ; 

Sealed Tenders shall be sent to the undersigned, endorsed ‘‘ Tender for Electric 
Lighting Installation, Swansea Market,” or ‘‘ Tender for Temporary Plant for Elec- 
tric аа Installation, Swansea Market, as the case may be, at or before 4 p.m. on 
THURSDAY, the 24th day of September, 1896. 

. The Corporation do not bind themselves to accept the lowest or any Tender, nor 
will they pay any costs or expenses incurred by intending contractors in preparing 


the same. 
JNO. THOMAS, Town Clerk. 


The Guildhall, Swansea. 


EIN BCURGH CORPORATION ELECTRIC LIGHTING. 


The LORD PROVOST, MAGISTRATES, and COUNCIL are prepared to receive 
TENDERS for the WIRING of the B Assessments Office, High - street. 
Speciflcation, Forms of Tender, and Plans of the Building can be obtained at the 
Office of the Resident Electrical Engineer, 5, Dewar-place, Edinburgh, on deposit of 
Two Guineas, which deposit will be returned on receipt of a bona fide Tender. 
Tenders must be sent to me not later than TUESDAY, September 22nd. 


THOMAS HUNTER, W.8., Town Clerk. 


City Chambers, Edinburgh. 


PARISH OF ST. MARY MAGDALEN, BERMONDSEY. 


TO ELECTRICAL ENGINEERS AND OTHERS. 


The VESTRY of the above Parish invite ESTIMATES from Electrical Engineers 
for a REPORT upon the following points :— 
1. Whether the supply of Electricity could be advantageously undertaken by the 
Vestry, and at what preliminary loss. 
2. What would be the best system of supply for the Vestry to adopt and the best 
site for a generating station, and the capital required. 
. 8. As to the advisability of combining a dust destructor with the station for the 
utilisation of heat. | 
4. Generally on the best means of putting the scheme into operation. Any infor- 
mation required in connection with such report can be obtained at the Town Hall, 
Spa-road, S. E. 
Estimates endorsed. '' Electricity " should be received by the undersigned not 


later than 4 p.m. on the 28rd inst. 
FREDE. RYALL, Vestry Clerk. 
Bermondsey Town Hall, Spa-road, S.E. 
5th September, 1800. 


2 Gold Medals. 


e 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— FRICE LIST POST FREE, — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." Telephone, 65188 


APPOINTMENTS VACANT. 
COUNTY BOROUGH OF HUDDERSFIELD. 


WORKING MECHANICAL ENGINEER. 

The Electric Lighting Committee are prepared to receive APPLICATIONS for the 
situation of WORKING MECHANICAL ENGINEER in the Electric Supply Station. 
The duties will be to keep the existing machinery in repair, connect up additional 
machiyery, and to act generally under the instructions of the Borough Electrical 
Engineer. Preference will be given to applicants having had experience in a similar 
situation. Salary, £2 10s. per week. Applications, on foolscap paper, stating age, 
ien and accompanied by copies of not more than three recent testimonials 
Si ich will aot be returned), must be sent to me not later than Monday, the 21st 

ptember instant, endorsed Working Mechanical Engineer. " 

By order, 


F. C. LLOYD, Town Clerk. 
Town Hall, Huddersfield, 4th September, 1893. 


AN Electrical Supply Company require an ELECTRICAL 


ENGINEER for high- tension alternating- current system, competent to advise 
and carry out immediate extensions. Practica! electrical training essential. Pre- 
ference given to one with knowledge of continuous-current three-wire system. 
Commencing salary, £150 per annum.—Address, first in confidence, giving full par- 
ticulars of past experience and copies of testimonia!s if possible, to '' B. C.," 
Electrician Offlce, Salisbury-court, Fleet-street, E.C. 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXCHANGE, are inserted in THE ELBOTRICIAN at the following low rates: 

Three Lines and Under SE ы = — Is, 6d, 
Per Line After. ER е а ON - 64. 
Nine Words tothe Line. d 


SITUATIONS VACANT AND WANTED. 


REMIUM PUPIL WANTED.—Exceptional advantages, 


Company proceeding with additional works, mains and plant. — Apply MANAGER, 
Ghatham, Rochester and District Electric Lighting Company, Limited. 


ACANCY for PUPIL in a first-class standardisin 


Laboratory. Experience in testing meters and instruments for centra 
station and laboratory use. Small premium if suitable.—Address “J. W., Electri- 
cian Office, Salisbury-court, Fleet-street, E.C. 


WANTED. a Young Man with knowledge of telephones 


бга and electric light.—Apply, BEMROSE AND SONS, Limited, Midland-place, 
derby. 


DUCATED young ENGINEER (21), 44 years’ training, 


desires BERTH as ASSISTANT ENGINEER, or charge of lighting plant.— 
“ A. C.,“ St. Margaret Cottage, Cheltenham. 


PRACTICAL ELECTRICAL ENGINEER requires EN- 


GAGEMENT, all branches ; superintendence of installations preferred.— Apply 
10,996, Electrician Office, Salisbury-court, Fleet-street, E.C. 


REQUIRED, SITUATION as BUYER and SALESMAN of 


Electric Fittings, &c., or as manager in fittings manufactory, sound artistic 
and technical knowledge, large and varied experience.—Address ;'* A. G. B.,“ 30, 
Denholme-road, W. Kilburn. 


RACIICAL EVENINGS.— Electricity, Running Engine, 


and Dynamo. Mondays, Wednesdays, Fridays.—ELECTRICAL ENGINBER, 51, 
Sinclair-road, West Kensington. 


DOULTON «, 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 


P AP GAP ИР AV AV ОР AV GAP AV ОР AP Baa 


LAMBETH, LONDON, S.E. 
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TECHNICAL CLASSES. 


KING's COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE, 


SESSION 1896—1897. 


MICHAELMAS TERM COMMENCES THURSDAY, OCTOBER 1. 


The full Curriculuffi for the College Associateship in Mechanical, Civil, or Elec- 
trical Engineering, Architecture, Chemical Manufactures, and Metall шан 
e Certifi- 


over a period of three years. A shorter course of two years qualifies for 
cate of Engineering 
(founded by Lady Siemens) and the Mechanical 


The Siemens Electrical Laborato 
Engineering Laboratory and Work ops, the Metallurgical Laboratory, and others, 
are fitted with all the necessary appliances for the most advanced practical and 
research work. 

PROFESSORS. 
MECHANICAL ENGINEERING, David 8. Capper, M.A., M.I.M.E. 
CIVIL ENGINEERING, Henry Robinson, M. Inst. C. E. 
ELECTRICAL ENGINEERING, J. Hopkinson, D.Sc., F.R.8. 
NATURAL PHILOSOPHY, W. G. Adams, M. A., D.Sc., F.R.S. 
ARCHITECTURE, Banister Fletcher, F.R.I.B.A. 
CHEMISTRY, J. M. Thomson. F. R. S. E., F. C. S. 
MATHEMATICS, W. Н. H. Hudson, M. A. 
METALLURGY, A. K. Huntington. 
GEOLOGY AND MINERALOGY, Н. G. Seeley, F. R. s. 


Non-Matriculated Students, or those who, not wishing to attend the whole course 
are desirous of studying any particular subject, may attend any of the classes hel 
on payment of the specified fees. 

EVENING CLASSES 
are held for Civil, Mechanical and Electrical Engineering, Workshop Practice, 
Architecture and Building Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science Subjects. 
For Prospectuses and all information apply to 


King’s College, Strand, W.C. | ; 
UNIVERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURAL DEPARTMENT, 
Assisted by Technical Education Board of London County Council and by the 
Carpenters' Company. 
SESSION 1896-7. 

THE COURSES OF INSTRUCTION IN MECHANICAL, CIVIL, AND ELEC. 
TRICAL ENGINEERING AND ARCHITECTURE commence on OCTOBER 6th. 
They are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the Secretary. 


THE SECRETARY. 


PROFESSORS :— 
Mechanical Engineering ...... T. Hudson Beare, M.I.C.E. 
Electrical Engineering ........ J. A. Fleming, F.R.S. 
Civil Engineering ............ І. F. Vernon Harcourt, M. I. O. E. 
Architecture 5 T. Roger Smith, K. R. I. B. A. 
, ule oe vex G. Carey Foster, F.R.8. 
Chemistry ........... ........ W. Ramsay, F.R.S. 
Applied Mathematics ........ К. Pearson, F.R.8. 
Economic Geology ......... .. . T. G. Bonney, F. R. S. 
Mathematies.................. M. J. M. Hill, F.R.8. 


The new wing of the College, opened by H.R.H. the Duke of Connaught in May, 
1898, contains spacious mechanical and electrical engineering laboratories, work- 
shops, drawing office, museum, and lecture theatres. 

e laboratories are fitted with all the best appliances for practical work, and for 
research work of the most advanced character. 


VICTORIA UNIVERSITY. 


UNIVERSITY COLLEGE, LIVERPOOL. 


DEPARTMENT OF ENGINEERING. 

SESSION 1896-7 commences OCTOBER 6th. 

Complete Courses of Instruction are arranged in— 

(L) CIVIL ENGINEERING. 
8 MECHANICAL ENGINEERING. 
3) ELECTRICAL ENGINEERING. 

These Courses enable Students to qualify for University Degrees, and for the 
ee Certificates in Engineering. They comprise, in addition to special Engineer- 
ing Lectures and Laboratory Work, instruction in Mathematics, Physics, Blectro- 
technics, and Chemistry. 

The Engineering Laboratories, and also the Electrotechnical Laboratories, are 
PPM equipped with modern sppiianoss. 

The College Prospectus, and also the Special Engineering Prospectus, can be ob- 
tained on application to the KEGISTRAR. | 


THE YORKSHIRE COLLEGE, LEEDS, 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING. 


The NEXT SESSION will begin on TUESDAY, October 6th. Applications for 
yr NE be recelved up to Friday, October 2nd. Prospectus (free) from the 


SOUTH-WEST LONDON POLYTECHNIC INSTITUTE, 


MANRESA ROAD, CHELSEA, S.W. 


(Near Chelsea Town Hall. Nearest railway stations, South Kensington and 
Sloane Square.) 


Principal—HERBERT TOMLINSON, B.A., F.R.8. 


ECHNICAL DAY CLASSES in Mechanical and Electrical 
Engineering will be commenced on SEPTEMBER 29th, 1896. 
The Full Course will extend over a period of at least two years., 
Fee for complete course, £15 per annum. 
Prospectus, price 14., per post 24d. 
For further particulars apply to the Secretary. 


TECHNICAL CLASSES. 
|)EPARTMENT OF SCIENCE AND ART- 


ROYAL COLLEGE OF SCIENCE FOR IRELAND. 


The NEXT SESSION will commence on OCTOBER 6th. 

The Diploma of Associate is given in the Faculties of I.. Manufactures (Chemical) ;. 
II., Engineering; IIL, Mining; IV., Applied Physics (for Electrical Engineers, 
&c.) ; and V., Natural Solence. 

Two Royal Scholarships of E50 per annum, with Free Admission to the Courses, 
are competed for each year by first-year Studenta. 

The Courses of Chemistry, Physics, Botany, Zoology, Geology, and Mineralogy 
qualify for the Examinations at the R.U.I. and elsewhere ; Certificates are granted 
to Medical and other Students attending the Courses and Laboratories. 

Special Courses to sult individual Students, and Research Work in all subjecta. 

emical, Physical, Botanical, Zoological, Geological and Mineralogical Laborae- 


tories open for ctical Work. 
PROFESSORS 
Mining and Mineralogy .................. J. P, O'Reilly, C.E., M.R.I.A. 
Rille оона нанава . F. Barrett, F. R. S. E., M. R. I. A. 
Chemistry ................ 3 e. W. N. Hartley, F. R.., F. C. S., F. R. S. E. 
))%)%/%%/ TTT A. C. Haddon, M. A., M. R. I. A., F. Z. 8B. 
/ AA 8 T. Johnson. D.Sc., F. L. S., M. f. I. A. 
nie —— É——O— i — A. J. Cole, M. R. I. A., F. G. S. 
Applied Mechanics and Mechanism ...... W. McF. Orr, M.A 


J. ‘Lyon, M.A. 
Fees for Associate Students from £10 to £22 per Session according to Faculty and 


year. 

Non-Associate Students’ Fees for Lectures, £2 per Seasion (except Mathematics- 
£3), Laboratory Fees from £2 upwards. 

All the Courses are open to Ladies. 

Directory of the College with List of Fees and all other information on application 
personally, or by letter. 

NoTE.—Entrance Examination for Intending Associates will be held on TUES- 
DAY, 6th OCTOBER. Subjects—Mathematics and Elementary Practical Geometry. 


G. T. PLUNKETT, Lieut.-Col. (late R. E.), 
Director 8. and A. Institutions. 


R. C. Sc. I., Stephen's Green, Dublin. 


HE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE. 


The DIPLOMA of the COLLEGE is granted in the followin 0 of 
Engineering and other branches of APPLIED and GENERAL SCIENCES :— 


Civil Engineering. Chemical Engineering. 
Mechanical Engineering. Metallurgy. 

Naval Architecture. Mining Engineering. 
Electrical Engineering. Agriculture. 
Architecture. Chemistry. 


Mathematics and Physics. 

Special Courses of Study, extending over Three Academical Years, have been 
arran in each of the above departments. Average fee per Session, £14 14s. 

Students may enrol in any of the mies Courses of Lectures, or in any of the 
Laboratories, provided they are qualified to take advantage of the instruction 

ven. 

The LABORATORIES for Practical Instruction in PHYSIC3, CHEMISTRY, 
TECHNICAL CHEMISTRY, METALLURGY, and ELECTRICAL ÉNGINEERING 
and the ENGINEERING WORKSHOP are liberally equipped with the most 
approved apparatus. 

ssion 1896-97 commences on MONDAY, OCTOBER 6th. 

ENTRANCE EXAMINATION b s on Tuesday, September 29th. 

For CALENDAR (price 1s 43d. by post), containing detailed syllabuses of each 
course, particulars of fees, scholarships, &c., apply to 

JOHN YOUNG, В.8с., Secretary. 

88, Bath-street, Glasgow. 


HERIOT -WATT COLLEGE, EDINBURGH. 
F. GRANT OGILVIE, M.A., B.Sc., F.R.S.E., PRINCIPAL. 


ö DAY CLASSES—SESSION 1896-97. 
The SESSION extends from TUESDAY, 6th OCTOBER, 1896, to FRIDAY, 
4th JUNE, 1897. 

These Classes provide Courses of Study extending over one or more years, suitable 
for students who have 8 passed through the curriculum of a secondary 
school. The principal Courses are :—Physical and Chemical, Mechanical Engineer- 
ing and Electri Engineering. 
Drawing, and Practice of Commerce. 

Clase Fees from El. 1s. to #4. 48. Session Fee, EIO. 10s. 

There is also a Preparatory Course of Instruction for Agricultural Students. 
Session Fee, £5. bs. 

An Extract from the Calendar of the College, giving „расоят of the {Рау 
Classes, and of the various Appliances, Laboratories, an orkshops available for 
instruction, may be had on application to the Librarian, at the College, or to the 
Treasurer of George Heriot's Trust. 

DAVID LEWIS, Treasurer. 


Treasurer's Chambers, 20, York-place, 
Edinburgh, 21st July, 1890. 


| | NIVERSITY COLLEGE OF NORTH WALES, 
BANGOR. 
ELECTRICAL ENGINEERING. 

Professor ANDREW GRAY, LL.D., F.R.8., will begin in October next a systematic: 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 
ELECTRICITY. 

The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved modern Measur- 
ing Instruments for all branches of Electrical eg Soap d 

boratory fees at the rate of £1. 1s. per term for six hours per week. 
Composition fee for all College Lectures for the Session, £10. i — 
Applications for Calendar, Prospectus, and general information to be made to j 
J. E. LLOYD, M.A., Secretary and Registrar. 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
UPON-TYNE. 
DEPARTMENT OF ENGINEERING AND NAVAL ARCHITECTURE, 

The College offers complete COURSES of INSTRUCTION in MECHANICAL, 
MARINE, ELECTRICAL and CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
MINING and METALLURGY. 

The Laboratories contain Quadruple Expansion Experimental Engines, 100-Ton 
Testing Machine, Compound Horizontal Engines, Dynamos, &c. 

The ees and Titles of the University of Durham are open to Students, 

The NEXT SESSION begins 28th SEPTEMBER, 1896. 

The Calendar (Is.) and Prospectuses on application to the SECRETARY. 


There are also Classes in French, German, 
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NOTICE OF 


REDUCED PRICES 


See Page XXVII. 


КОЕ SALE.—ENGINEERING WORKS and FOUNDRY, 
with ENGINES, BOILERS, MACHINERY, &. 


Premises T of Gatehouse, Counting House, Private Office, Drawing Office, 
Stores N Fitting Shop and Erecting Shop, Pattern Shop, Black- 
smiths’ p Stab es, Cart Floorage, 6,263 square yards, which could be 

ly increased within the ent buildings at a nominal coet. The premises are 
situated at Mains Loan, Dundee, within four minutes of Railway Station. The 
punc extends to 1 acre 1 rood 7 poles, with low feu duty of £51. 15s. per annum. 

e Premises are well suited for carrying on a general engineering business or for 
conversion into a cycle, motor, or other similar works. 

For particulars apply to— 

Messrs. SHIELD & KYD, DUNDEE. 


WANTED, and FOR SALE. 
OURNAL INSTITUTION ELECTRICAL ENGINEERS. 


WANTED copies of Parts 1 10, 104, 105, 106, 107, 112, 114, 118, 119 and 121. 
State price per copy.— Address '' "care of J. W. "Vickers, '5, Nicholas- lane, E.C. 


OR SALE.—“ Electrician,” Vols. XXIX. to XXXIV.; 
“ Ер Mechanic,” LIII. and LIV.; Journal of Institute of Electrical Engi 
neers,” XXI., XXII., and XXIII., all bound, Also a Wimshurst Influence Electrical 


Machine, 12in. plates, new.—Offers to “ D., 26, Montrell-road, Streatham Hill, S. W. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
тың к= by Derby and Co., 44, Clerkenwell-road, London, E. C. N.B.— 


Ade baring plan CHARGING.—C. H. CATHCART 


а naring у aad cheaply. " d for this purpose, Charge Cells of all 
cheaply. Terms on application. Accumulators on 
Hire or ste hl rary light xperimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, elephone No. 
Fleet-atreet, elepl phone No. 65,206.) 


TRICIANS.—NOTICE to EMPLOYERS. Please 


N and CO, Engineers’ Bureau, 842, Strand, 
Lendon, » 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with . — and GENTLEMEN Bee nvestments can obtain personally 
sr solloltore particulars of bona-fide OPENINGS. Strictest confidence 

RDSON and CO., 842, Strand, London, W. 


BRITISH ELECTRIC TRACTION (PIONEER) 00., 


1 and 2, GREAT WINCHESTER STREET, LONDON, Е.С. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. d., C.B. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in er 
United d and elsewhere, on the most approved methods and according to 
the requirements of each locality. 


Address oommunications to E. GARCKE, Managing Director. 


ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
OATALOGUES YREB. 


JUST PUBLISHED. 


ELEMENTARY 
THIRD EDITION. 


Especially Suitable for Clty Guilds Classes. 


ELEC TRIO LIGHTING AND POWER DISTRIBUTION. 


MANUAL OF ELECTRICAL 
“Thoroughly Revised and Corrected and greatly Enlarged. In Two Volumes. Crown 8vo. 


FREDERICK SMITH « CO., 


CALEDONIA WORKS, HALIFAX 


н. C. COPPER WIRE (100%). 
HARD-DRAWN COPPER LINE 


STRAND. STRIP. TAPE. SPECIAL QUALITY TY TINNED WIRE. 


ALL KINDS OF IRON AND STEEL WIRE AND STRAND: 


STREET, 
CLERKENWELL, Е.С. 


RED LION 


Now made for 200-volt Circuit; Direct or Alternating. 
56, 
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J. PITKIN, 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER" contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
ща ан the East. 

ndence invited on any subject which may be of interest to the professiorm. 
RAT 


OF SUBSCRIPTION (payable in advance, including а сору vf 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage). 
INDIAN RATE, Yearly ... Re.20 | ENCLISH RATE, Yearly ... 406. 
Published mt 137, Canning Bt., CALCUTTA. 
LONDON OFFIOE: 28, Victoria Street, Westminster, B. W. 


Ву W. PERREN MAYGOOK, @.1.E.&. 


ENGINEERING. 


Vol. I.. 430 pp. and 231 Illustrations, Gm. Vol. II. in preparation. 


5 Review.—'' A vast improvement on the last edition. 
At has few к equals. 


The work will, no doubt, become a standard text book for schools und classes on this subject ; 


—'' One of the best and most up-to-date educational electrical engineering manuals now before the public." 
Vorid. —'* The work bears evidence of great care in its preparation, and should become a standard text-book.” 


as such 


WHITTAKER & CO., 3, White Hurt Street, Paternoster Square, E.C. 


READY SHORTLY. 


Over 600 pages, about 200 Illustrations, Scale Drawings, Folding Plates, &c. Price 12s. 6d 


6d., abroad 13s. 6d., post free. 


MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY 


. TREMLETT CARTER, C.E., M.LE.E. 


рема of this work is the e E. of the principles and practice of modern mechauical motive power and gearing, especially in their application 
to * machinery. The Author has kept particularly in view the special requirements of electrical practice, and has produced a work on steam and other motive 


power which shall be solely devoted to these requirements. 
‘t MOTIVE POWER AND GEARING ' 


also been considered, and are fully treated, and compared with English practice. 
treatise on the Economics of Motive Power and Gearing for Electrical Machinery. 


‘is adapted equally to the needs of the practical engineer and of the student, and the treatment is such as may be easily understood 
without special mathematical training. The best points in the deyelopment of motive power for electrical engineering on the Continent and iu the Uni 
This work is in the well-known “ Electrician " Series, and constitutes the only existing 


States have 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


«THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, E.C. 
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WIELAND ше ENGINES А. 


CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 


CA 


"mds 
ШШШ ШИШ ШЇ h ҮН 
umme 
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^ Extreme "Economy of Steam. 


A consumption of less than 131b. per І. Н.Р. per hour has been recorded under suitable conditions of size, pressure, &o., 
i and 1 8 in Engines of 80 J. ЕР. a consumption of less than 141lb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust, 


OVER 130,000 H.P. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., So zsz- 


on page xiv. 


DAVEY, PAXMAN« CO., 


EIN — — COLORES TEE. 


London Office: 78 (late 138), QUEEN VICTORIA STREET, E.C. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


es: Steady Running Engines for Electric Lighting, 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


| Crompton 4 € Co - Syl Important „>. 


TELEGRAPHIC ADDRESS: 
“PAXMAN COLCHESTER.” 


PHOTOS, &o. 


POST FREE. 


Improved Р Portable Steam Notis. with 8 attached, forrnin 


Coupled Horizontal аиан, ortable electric light plant. Single cylinder 4 to 12 h.p. : double Horizontal zu Pressure Coupled Compound 
45 to 1,000 I a inder. 8 to 25 h.p. ; * 8 to 80 h. p. nominal. Engine. 12 to 1,000 Н.Р 


THE ELECTRICIAN: 
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NOTES. 


ЕЕ 


Taere is alike a practical and a theoretical interest in the 
new type of high-speed steam engine invented by Mr. J. 
BawoRTH, and described in our columns this week, and in 
the results of the indicator and steam-consumption trials, 
which we also publish. The practical interest associates the 
engine with an ever-increasing demand for direct-coupled high- 
Speed plant. By far the largest proportion of high-speed 
engines are used for driving dynamos in electric supply 
stations, and, to a lesser extent, in electric traction stations. 
Of the suitability of the high-speed direct-coupled engine for 
the first-named type of station there is no doubt; nor is it 
unlikely that in the traction power station of the future 
direct-coupled engines will predominate. But it does not yet 
appear quite certain that the suitability of high speed in the 
supply station argues its suitability in the traction station. 
The conditions of service are so utterly different in the two 
cases that it is not unreasonable to expect they will best be 
met by diverse types of engines. 


aces — 


Two elements of working directly and principally affect the 
case for traction work, viz., the distribution of steam and the 
action of the flywheel. A distribution of steam by constant 
cut-off and throttle governing is so unsuited to the needs of 
the traction station that a well-known engine, which it has 
been the custom to work on that plan, has had to be provided 
with an auxiliary automatic cut-off device to adapt it to this 
class of work. The Raworth Universal" engine, therefore, 
being essentially an automatic cutoff engine, is, in that 
respect, well adapted to the needs of an electric traction power 
station. As regards the action of the flywheel, however, all 
high-speed engines, whether controlled by cut-off or by throttle, 
are seriously handicapped by engines running at lower speeds. 
So far as controlling the irregularities of the engine 
goes, the high-speed flywheel is more effective, for a given 
weight, than one running at a lower speed. But, in the 
matter of controlling the irregularities of the external load, 
which are terribly severe in every traction station, a high- 
speed engine requires its flywheel to be quite as heavy as does 
a low-speed engine. Consequently, in stations where the 
principal reserve of power is vested in the running flywheels 
Very heavy. flywheels must be used, the weight of which will 


have to be designed quite irrespective of the speed of the 
engine. And where the speed is as high as in many electric 
light engines of to-day, it is not altogether practicable for the 
flywheel to be so heavy. 


— fee 


THE main trouble with engine flywheels is their extremely 
low plant efficiency. They have to carry an enormous amount 
of energy relatively to the energy which they give out or 
absorb during regulation. If one should design a flywheel 
which efficiently would give out about 100 per cent. of its 
stored energy, while not requiring the engine itself to fluctuate 
in speed more than usual, he would find a ready market for 
his invention. But the practical obstacles to the invention 
are very troublesome, we had almost written insuperable. 


Returnine to the Raworth engine—which, by-the-bye, has 
been named Universal," because, provided, as it can be, with 
link motion and reversing gear, it is adapted to every purpose 
we may notice one or two points of theoretical interest. 
Firstly, as to its cycle of operations. When Mr. Rawonkrn 
ventures to run his new engine through the Institutions, we 
suspect he will be subjected to a severe cross-fire from the 
pure thermodynamic theorists. The practical man may 
wonder what matters thermodynamics when the commercial 
efficiency is good. But a pure theorist would rather have 
a correct engine and inefficiency therewith, than a money- 
making engine which set at naught any one dogma of thermo- 
dynamics. From his point of view he is right, and, excellent 
as is the economy of the ‘ Universal engine, theoretically 
the cycle undoubtedly has an element of ineconomy. The 
chief point of attack will probably be the use of & cold steam 
jacket around the high-pressure cylinder. This jacket consists 
of the receiver for the expanded steam from the high-pressure 
cylinder, and, separated as it is from the initial steam by only 
a thin metal partition, serious abstraction of heat, and conse- 
quent initial condensation, seem likely to take place. Were 
it not for the high speed we should have preferred to see a 
live steam jacket interposed between the cylinder and the 
receiver. This would also act as a re-heater for the receiver ; 
but, at the high speed of the engine, possibly such а jacket 
would produce no beneficial result. The combination of 
automatic cut-off and throttled expansion, at low loads, will 
probably also be a matter for debate; but we fancy that in 
that particular instance, at any rate, Mr. Raworru will be 
able to justify his engine before the theorists. 
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PaRTICULARS which have reached us relating to the con- 
struction and working of the telegraph line with the expe- 
ditionary force to the capital of Ashanti bring out very 
prominently the value of thoroughly-trained linesmen and 
telegraphists in the ranks of the army. Communication was 
maintained with Cape Coast Castle along the line of march 
in advance of the army for the greater part of the way by 
means of an aerial route affixed mainly to trees; and for the 
final portion by means of a ground cable which actually entered 
Kumassi at the same time as the invading force. From first 
to last more than 18,000 messages were transmitted over the 
wire; and besides the exigencies of military requirements 
there was a good deal of press work to be dealt with. Most 
of the linemen and telegraphists were stricken with fever, 
though happily no fatal case occurred among them ; but their 
ranks were often greatly reduced, the strain upon those not 
on the sick list being consequently very severe. It is admitted 
that the proficiency of these men is due to the experience 
afforded them in the service of the Post Office, where, so to 
speak, they pass their term of apprenticeship. This co-opera- 
tion between the military and the civil service is a piece 
of statesmanship which reflects credit on both the Depart- 
ments concerned. To Major-General Wesser and the late 
Mr. Восрлмове, we believe, the credit of initiating it was 
primarily due. 


— — 


IN striking contrast to the action of certain trade societies, 
illustrated by the recent quarrel between fitters and boiler- 
makers at Messrs. Tuornycrort’s works, are the thoughtful 
and humane arrangements which have been made for their 
employés by the Isle of Man Tramways and Electric Power 
Company. This Company now works no less than four of the 
tramway systems in the Isle of Man—viz., the Douglas-Laxey 
and the Snaefell Mountain electric tramways, the Douglas 
horse-car line, and the quite-recently-opened cable-grip line in 
Douglas. No lighting enterprise ever suffered so grievously 
from а low and fickle load factor as does this traction com- 
pany; for, the few summer months of frequent and heavy 
service with light summer cars are followed by many months 
when the traffic is infrequent, and when the inclemency of 
the weather makes it necessary to put winter cars into service, 
or even to shut down the mountain line. Thus, a large 
rolling stock and a numerous company of motormen and 
conductors are required to do full duty on the lines during 
only a short season ; and were it not for the beneficial arrange- 
ment to which we have alluded, the majority of the men 
would be thrown out of work for eight or nine months in 
the year. To prevent this the Tramway Company has 
selected and trained its conductors and motormen from 
among the coachbuilders, painters, fitters, blacksmiths and 
other craftsmen of the island; and in the months of 
infrequent traffic the men not required for working the cars 
are retained in the sheds, where the whole rolling stock 
is overhauled, repaired and repainted. Doubtless an orthodox 
trades unionist would hold up his hands in horror at so 
flagrant a violation of the sacred principle of specialised 
labour; but there is much to be said in favour of a system 
which prevents a body of workmen from being disbanded, and 
which provides them with regular work during the entire year. 
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Wane speaking of matters connected with the two electric 
tramways north of Douglas we may mention that their recent 
amalgamation has resulted in great engineering advantages. 
The rumour that these two lines are to be joined, and through 
cars to be run, is quite unfounded; and, since the lines are 
біп. different in gauge, it is difficult to see how any such 
arrangement could be carried out. Certainly, it would be 
impracticable to reduce the gauge of the mountain line, 
owing to the size of the motors and the existence of the 
middle rail. But though traffically insulated, so to speak, 
the two lines have been electrically united. A feeder has 


‘been run connecting the two systems, with the result that 


both lines now draw power from the same three generating 
stations and two battery stations. These five stations are 
situated at nearly equal distances along the course, and a 
battery station is intermediate between each two adjacent 
generating stations. A better distribution of power could 
scarcely be devised, save only that the situation of one of 
the power houses near the summit of Snaefell is somewhat 
undesirable. As & consequence of the unification of the two 
electrical systems each station receives a much more regular 
load, and better economy is the result. Moreover, it is now 
found possible to work one of the steam stations on only опе 
shift, instead of two, without overloading either of the other 
stations or the batteries; a course which has also proved 
conducive to economy. 
— — . — OE 
Royal College of Science for Ireland. The next Session oom- 


mences on October 6th. Further particulars are given in our 
advertisement columns. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,1835 ... — 
Monte Alegre — Santarem . May 5, 1898 — 
Para —Maran amm . Aug. 6, 1896 — 
Zanzibar — Mombasa Aug. 25,1896 ... Sept. 5, 1896. 
Bahia—Rio de Janeiro ............ Sept. 4,1896 >... — 
Penang— Medan ..................... Sept. 7, 1895 — 


Erratum.— The following correction should be made in 
Mr. F. C. Raphael's article on “The Lovalisation of Faults 
in Electric Light Mains,” equation 44, page 595 of our last 
issue, viz., for (N) read (zr i 

K-F K-F 

Battersea Polytechnic.—We have received a copy of the 
first Report of the Governors of Battersea Polytechnic, and are 
glad to notice the prosperous condition of that educational 
instit tion. The Polytechnic has been working for two years, 
during which some 6,000 students have attended classes. At 
the present time there are 2,850 students in attendance. 


Electric Transmission to Montreal.—According to our 
American contemporaries the contract for the development of 
20,000 n P. ou the Richelieu River, the outlet of Lake Cham- 
plain, has been let for $550,000, the electric machinery not 
being included. This power is to be carried to Montreal, a 
distance of about 12 miles. This is the second electric water- 
power development furnishing current to Montreal, the first 
being for 12,000 н.р. at the Lachine Rapida, five miles above 
the city in the St. Lawrence River. The investment in both 
powers will be about $3,500,000, and is, it is said, all sub- 
scribed for by Montreal capitalists. 


Personal.—The Indian Government has deputed Dr. J. C. 
Bose to visit Europe, in connection with the extension of the 
department of physical science of the Presidency College, 
Calcutta, and the establishment of a magnetic observatory at 
that institution. Dr. Bose will also read in Section A, at the 
forthcoming meeting of the British Association, at Liverpool, 
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a Paper on A Complete Apparatus for Studying the Proper- 
ties of Electric Waves." This apparatus will be shown during 
the meeting. While in Europe, Dr. Bose will inspect a number 
of electric lighting and traction plants, preparatory to the 
erection of an electric tramway plant in Calcutta. 


A Modified Hatchet Planimeter.—A modification of the 
hatchet planimeter has been devised by Mr. E. K. Scott. The 
original form of the instrument was invented by Capt. Prytz, of 
Denmark, and consisted simply in a tracing point and a convex 
hatchet-shaped edge rigidly connected in the same plane by a 
frame or rod. The construction and theory of the instrument 
were described by Mr. F. W. Hill, in the Proc. Physical Soc., 
Vol XIII., p. 229 (see also The Electrician, Vol. XXXIII., 
p. 267) Mr. Scott’s alterations of the original form chiefly 
consist in the substitution of a rolling wheel, with & sharp rim, 
tor the hatchet edge; he has also added a guide plate, for keep- 
ing the instrument normal to the surface being planimetered. 
A description of the instrument in this form appeared in 
Engineering, August 14th. \ 


The Magnetisation of Liquids.—Experiments on the co- 
-effioient of magnetisation of liquids have recently been made by 
Mr. J. S. Townsend, and communicated to the Royal Society. 
The experiments were made with a sensitive induction balance, 
the two cirouits being commutated sixteen times per second. 
‘The principle of the method consisted in balancing against 
known small inductances the increase of the mutual induction of 
the primary on the secondary of a solenoid arising from the 
presence of a liquid in the solenoid. Chlorides and sulphates of 
iron were tested in solution, and the Paper is accompanied by 
tabular data of the results. The effect of temperature was also 
estimated, the results being shown by means of curves. These 
-curves all show about the same temperature coefficient at points 
corresponding to the same temperature. 


The Transverse Effect in Bismuth.—In a Paper read before 
the Royal Society of Edinburgh, Mr. J. C. Beattie has described 
some Experiments on the Transverse Effect and on some 
Related Actions in Bismuth.” The author states that in bis- 
muth the transverse effect, although allied to the Hall effect, 
has not been proved to be proportional to the first power of the 
magnetisation. He is of opinion that the transverse effect in 
bismuth is really the sum of three separate effects. He finds 
that the following modifications of the effect take place: With 
‘thick plates the transverse current does not change its direction 
for any strength of magnetic field, though in some cases a 
maximum value is reached and passed ; with thinner plates the 
transverse current is positive for strong fields, negative for 
weak ones. The field strength at which vanishing takes place 
is the same for the same plate, 80 long as it is modified only in 
length and breadth; but if the plate be planed thinner, the 
field at which the current vanishes is stronger than in the 
original case. Similarly, if the original plate be hammered, 
the field required to produce vanishing of the effect is increased ; 
‚а combination of hammering and planing raises the required 
field strength very considerably. In one sample of certainly 
pure bismuth the ratio of the increase of resistance to the 
square of the transverse effect was practically constant. Mr. 
Beattie's Paper is published in full, with curves and tabulated 
data, in the Transactions of the Royal Society of: Edinburgh, 
Vol. XXXVIII. | 

New Westinghouse Railway Generators.—In the new type 
-of Westinghouse generator, says Engineering, the poles are 
-cast into a circular yoke and project radially inwards ; they are 
made of laminated steel, in order to obtain the highest possible 
‘magnetic field. The frames are divided in a horizontal plane, 


‘the bearing stands being integral with the lower castings. 


The machines are self-oiling, and self-aligning ball and socket 
‘bearing are used, which enable them to run for a considerable 
‘time with little attention. All the field coils are machine- 
wound, and are completed before being slipped into their 
position on the dynamos. The series coils for these machines 
-are made out of forged copper bars, which are insulated before 
being placed in position. The armatures have their cores con- 
.structed from punched discs of special sheet steel most care- 
fully annealed before assembling. These sheets, when assembled, 
form the cores, and in the larger machines the ventilation is 


augmented by ducts perpendicular to the axis of the core. 
When the machine is running, air is drawn through the core and 
forcibly thrown from the ducts to the armature windings 
against the pole-pieces and field coils, keeping the entire 
machine at a low temperature. In all cases the armature core 
is slotted, and in these slots the armature coils are laid. The 
wire lies below the surface of the armature. The coils are of 
forged copper, being retained in the slots by means of wedges 
pressed into notches near the tops of the slots. Every coil is 
continuous through its length, with no joints except where it 
connects with the commutator. The method of winding 
employed is such that free circulation of air is permitted across 
the ends of the core through the coils. The design of the 
brush-holders is of special interest. Carbon brushes thickly 
plated with copper are used, and the brush-holders are so 
arranged that any one brush can be examined and taken out 
from the machine while it is running, without in any way 
affecting the working of the generators. A novel feature of the 
brush-holder arrangement is that the brush-holder is made in & 
circular form, and is supported entirely by the framework ef 
the machine. When the field of the machine has been bored, 
& cutter attached to the bearing bar forms the groove in which 
the brush-holder rests, thus ensuring perfect centring for the 
brush-holder, and enabling it to have greater stability. Bemg 
n a circular form with the various brushes attached to it, one 
man, by means of the worm gear, can adjust all the brushes at 
onoe, and should anything go wrong with the armature and 
any serious sparking arise, he can adjust the brushes whilst 
being out of harm’s way. 


Relative Cost of Iron and Copper Conductors for Third 
Rail" System of Traction.—The following table, recast from 
one given by Mr. J. R. Allen in The Technic of New York, 
shows the relative cost of copper in pence per pound as oom- 
pared with wrought iron, Bessemer steel and cast iron in 
£ s.d. per ton. The comparison is made for conductors 
having equivalent carrying capacity. In using Bessemer 
steel rails for conductors it is possible to use those that are 
winding and imperfect. Such rails may be purchased at a 
greatly reduced price. Let us consider the saving that can 
be made by the use of Bessemer rails, assuming the rails to 
cost £5. 4s. 2d. per ton, as compared with copper at 5:54. 
per pound. Let the current to be transmitted be 1,000 
amperes at 500 volts, and the distance it is to be transmitted 
be three miles with 5 per cent. drop in voltage. 


Cost of copper сопаисбогв.............................. £28,124 
Cost of Bessemer steel conductora 


Difference Mesum £1,101 
Deducting £83 per mile for bonding ............... 

Total saving 343 £851 
Saving per mils retorno na 285 
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Scientific Education in England and Germany.— The 
following is an abstract of a letter addressed by Prof. S. P. 
Thompson to the Times of Monday last: — 

“ Of the accuracy of the observations of Chemical Manufacturer when 
he deplores the frittering away of funds upon a host of inferior schools 
instead of devoting them to a relatively small number of the best colleges, 
there can be no question from his point of view. It is ridiculous to sup- 
pose that a smattering of chemistry given to 10,000 boys in 500 different 
centres ean have any appreciable effect in the chemical industries as 
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compared with that which might be effected by spending the same money 
on thoroughly training 100 young men in five highly- equipped modern 
laboratories. The absorption by Germany of our chemical industries 
is being effected, not by giving evening instruction to boys, not by science- 
teaching in courses lasting two years, but by giving men a first-rate 
laboratory education, lasting four, five, six, or even seven years, under the 
most eminent chemists of the day. These are the skilled tools whom the 
German manufacturer finds ready to hand and employs to develop his 
processes of manufacture. But, having said this, let me endorse the point 
made by Sir Philip Magnus—that, beside this highly specialised training, 
there is room for the lower and more popular kind of technical education. 
It cannot in the present fever for creating technical schools be too strongly 
insisted that in no two industries does technical education mean the same 
thing. Take as an example such trades as those of the carpenter, the 
sheet zinc-worker, and the plumber. In these industries it would be 


perfectly absurd to train a few men for six or seven years in highly- | 


equipped special laboratories. Whereas in the chemical factory there аге 
needed the few highly-trained men and a large number of untrained 
labourers to mix and shovel and weigh and pack and watch, the conditions 
in these other industries are entirely different. Such industries as 
mechanical engineering and electrical engineering stand in a midway 
position. In these, while many skilled workmen are wanted, each with a 
certain amount of elementary scientific training, there is also wanted the 
smaller number of highly-trained specialists, for whom two or three years 


spent in the most perfectly-equipped laboratory is not too high a training. 


It is here that the existence of first-class engineering and electrical 
laboratories in a few technical colleges comes in as the complement of the 
more elementary instruction of the local technical school. Lastly, let me 
point out the latest, phase of this tendency to annex an industry by special- 
ised technical instruction. There is no question that, in the future, 
electricity will enter largely into the chemical manufactures. Already the 
electric refining of copper has practically superseded the older metal- 
lurgical processes ; and for the manufacture of bleaching liquid, of chlorate 
of potash, of aluminium, of caustic soda, the use of electricity is extending 
every day. Under these circumstances one would have supposed that 
every first rate technical college would have anticipated the coming time 
by establishing special electro-chemical laboratories and by appointing a 
special instructor in electro-chemistry. What are the facts? In Germany 
three at least of the Universities have already created professorships of 
electro-chemistry, and large electro-chemical laboratories have been erected 
at three of the Universities besides that previously existing at Frankfurt. 
In England, so far as I am aware, there exist only two small electro-chem- 
ical laboratories—one at the Technical College, Finsbury, one at the 
Municipal Technical School at Birmingham—and both of these are devoted 
io instruction in electro-plating and typing rather than to research 
in electro-chemistry. As for the rest of the science colleges in England, 
they are too busy with prepering pupils to pass examinations or are too poor 
to be able to undertake any such new departure. Comment is superfluous.” 

Selective Absorption of Röntgen Rays.—A Paper with this 
title was recently read before the Royal Society by Mr. J. A. 
McClelland, M.A., Fellow of the Royal University of Ireland. 
The substance the absorptive power of which was to be 
examined was placed over a hole in the wooden metal-lined box 
containing the Crookes tube, so that the rays traversed it 
before falling on a charged disc connected to a quadrant 
electrometer. Evidences of selective absorption were sought for 
in the following manner. The rate of leakage was accurately 
determined when the rays were passing through one of the 
substances. Sheets of tinfoil were then substituted for the 
glass and the number—n, say—taken such that the leakage 
from the charged disc was approximately the same as when the 
glass was used. The rate of leak was then measured accurately. 
The ratio of the rate of leak with the glass to that with n 
sheets of tinfoil gives a measure of their relative transparenoy 
to Róntgen rays. A number of tinfoil sheets was now placed 
over the hole ; the glass plate was placed on the top, and the 
rate of leak measured. The glass was removed, and the same 
п sheets of tinfoil as were formerly used put in its place, and the 
leakage measured. The ratio of the rate of leak in the latter 
two cases is a measure of the relative transparency of the glass 
and the л tinfoil sheets to the Röntgen rays after they have 
been already screened by passing through several layers of 
tinfoil. The two ratios thus obtained should be equal if the 
Rontgen rays are all of one kind ; but if the glass is relatively 
less transparent in the second case, it can only be explained 
by assuming that the Rontgen rays are not homogeneous, and 
that some of them are more readily absorbed by the glass and 
others by the tinfoil. Various substances were tested against 
tinfoil in the manner described. With some there was no 
selective absorption, with others it was very marked. Glass 
gave none, with mica and paraffn the effect was small, with 
fuchsine, eosine, fluorescine, aesculin and barium sulphide the 
effect was very marked. With several fluorescent screens the 
effect was also marked. Pure water also gave a distinct though 
smaller effect, The table below sets forth the results obtained 
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with these substances. Column B. gives the quotient of the 
rate of leak through the substance in Column À. to that through 
& number of tinfoil layers which gave approximately the same 
leak.. Column C. gives the quotient of the rate of leak through: 
the substance to that through the same tinfoil layers after the: 
rays have already passed through four layers of tinfoil. 


A. | B ' C | Difference. 
ee A! 
Calcium tungstate ............... 107 | 08 | 022 
Calcium platinoeyanide......... 1:30 | 0:86 044 
Luminous paint 1:0 ! 071 0:29 
Potassium platinocyanide ..... 110 0:87 0°23 
Füchse 1-15 0°77 0°38 
Join MM 1°31 1:00 0°31 
Assculi nnn 1:55 0°90 0°43 
Fluorescine ........ .... e 1:32 1:08 0:24 
Barium sulphide.................. 1:30 0:97 0:33 


[ 


The author concludes from the above results that Róntgen 
rays are of different kinds, and that the substances given in 
the table differ very muoh from tinfoil in their selective 
absorption. The above results were all obtained with one 
vacuum tube, which was working extremely well. It produced 
a very rapid leak from the charged disc, and the pressure. of 
its residual air was very small. In fact, after working for a 
time it became too strong for the coil that was being used to 
work it. Another vacuum tube, in which the pressure of the 
residual air was greater and which was not so efficient in pro- 
ducing leakages, was then used, and several of the substanoes 
used before were again tested, but in no case was any evidence of 
selective absorption obtained. As far as the test was efficient; 
the radiation from this bulb was homogeneous. A third tube 
was then used, more efficient than the last in producing leakage, 
but not so good as the first used. With this tube experimenta 
made in the same way as before gave evidenoe of selective 
absorption, but not so marked as with the first tube. It seems, 
therefore, that as & tube becomes more efficient the rays given 
off become less homogeneous. | 


Contemporary Electrical Science.—Róntgen rays may be 
used, according to C. Marangoni (see Wiedemann's Beiblütter), 
for discovering larvee of insects infesting grapes and other 
fruits. They can be photographed inside the fruit, or, better 
still, observed with the oryptoscope. Signor Stefanini 
reports having observed no action of an electrostatic field 
upon X-rays. They cannot be deflected, even by a rapidly 
rotating ebonite plate which they traverse. Sensitive plates 
contained in a box exposed to sunlight do not show any effect, 
unless & phosphorescent sheet is also enclosed. But it must 
not be concluded that this sheet intensifies the X-rays due to 
the sun. The latter merely produces phosphorescence by its 
heat, and this impresses the plate. This is demonstrated by 
the fact that a sheet of tinfoil placed over the box intercepts 
the heat, and also stops the photographic action. Also, 
the action may be produced by mere heating to 40°C. 
Calcium sulphide is the best. phosphorescent - substance for 
this experiment. E. Villari’s work, of which an account 
will also be found in the Betbldtter, proves that the walls of 
vacuum tubes are statically charged not only by the cathode 
rays, but also by the rays proceeding from the anode in all 
directions. The author succeeded in obtaining figures strikingly 
characteristic of the charges by the simple expedient of blowing 
a mixture of sulphur and red lead on to the tubes. Thusa 
pear-shaped tube was at first covered with only the sulphur 
over its entire surface. Then gradually the charges were dis- 
tributed over alternate zones. Very highly conducting tubes. 
showed no surface charge. This method should be further 
developed. It might shed some new light on the electrostatic 
deflection of the cathode rays, which, according to Jaumann, 
follow the direction of the electrostatic lines of force. Profs. 
Lussana and Cinelli have communicated to the Siena Accademia 
dei Fisiocritict a law, according to which any conductor 
exposed to Róntgen rays and protected against electrostatic 
effects assumes, whatever its initial potential, a final potential 
of 0°44 volt. The result is independent of the current, the 
distance, the medium traversed, and other circumstances, 
This is almost too simple to be true. It is to be hoped that 
the Fisiocritici lived up to their name. | Жр 
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THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY F. C. RAPHAEL. 
(Continued from page 595.) 


Localising during Working. 


Induction Methods.—These methods depend on the prin- 
ciple of the induction coil or transformer. Suppose a wire or 
cable, C (Fig. 42), and above this a triangular coil, D, of 
several turns of wire. The windings are parallel to the sides 
of the triangle, and the coil is placed so that one of the 
sides is parallel to the cable. Now, if the current through C 
be suddenly increased or decreased, а momentary E.M.F. will 
be induced in the coil D, and a momentary current will flow 


Fia. 42. 


through the galvanometer or telephone, T, which is connected 
to it. If the current through C is alternately interrupted and 
restored several times in quick succession, a croaking noise is 
heard in the telephone; if an alternating current be flowing 
through C a hum is heard in the telephone. Such a coil is 
called a search coil. 

We will consider now the case of & low-tension network 
which is divided into a number of sections, a, b, c and d, fed 
off the same 'bus bars, but otherwise independent of one 
another. Suppose the insulation tests in the station, by one 
of the methods already described, indicate a fault on the 
+ side. A galvanometer or current detector is connected 
to the search coil, and one side of the latter is held 
against the main +a. The —’bus bar is then momen- 
tarily connected to earth. If the fault is in +a the 


-+ bus bar —bus bar 


S 
+al +b) +c] + -aj -b| -c| -d 
3 Earth. 


> 


Y 
Fault 
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current through this main will be momentarily increased, and 
the needle of the search coil galvanometer will swing. If 
this does not take place the next main, + Б, is tried in the 
same way, and so on until the faulty main is found. A small 
current may perhaps be induced in the coil when held 
against the sound mains, but the largest current will be 
obtained when it is held against the faulty one. Fig. 48 
shows the connections diagrammatically, when there is a 
fault in the main +d. D represents the search coil, and T 
the galvanometer or telephone. Instead of the —’bus bar 
being earthed directly, it is shown connected to earth through 
a bank of lamps; this puts a resistance in series with the 


* From a forthcoming work to be published by The Electrician Printing 
and Publishing Company. All rights are reserved. 


fault, and thus prevents too much current from flowing 
through the faulty main. Ifa telephone is connected to the 
coil instead of a galvanometer, the increased current will be 
indicated by a loud click. When a telephone is used it is 
preferable to have a switch of the Paiste,” or similar pattern, 
at S, such that the earth connection is made and interrupted 
rapidly by turning the switch handle continuously in one 
direction. It must be remembered that switching lamps 
in or out, on the circuit, will also induce currents in 
the coil and make the telephone croak; but by repeating 
the test two or three times the correct main can be decided 
upon without a doubt. Instead of making and breaking the 
contact at the switch, an ordinary electric bell (with the 
hammer bent back from the gong, until out of striking dis- 
tance) may be connected in its place. 


Resistance 
or Bank of Lamps 


Earth Fault 
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If the network is a closed or continuous one fed by a number 
of feeders (instead of being divided into sections each with its 
own pair of feeders, as just considered) the method described 
will also give good results at times of light load. The feeder 
nearest to the fault will then be the one that will induce the 
greatest current in the search coil; and the fault will lie 
between this feeder and the one which induces the second 
greatest current. 

To obtain a nearer indication of the position of the fault 
without disturbing the supply, this method is often used in 
the streets. The sound main is put to earth at the station 
through an interrupter and a resistance (such as a bank of 
lamps). Fig. 44 shows the connections diagrammatically. 
On placing the search coil over any part of the cable on the 
station side of the fault, a sound is heard in the telephone. 


The tester can thus start from the station and walk along the 


cable with his ear to the telephone, and note where the sound 


Alternator 


Fic. 45. 


stops. This point, at which the sound ceases, will be where 
the fault is; but in some cases only. On bare copper strip 
networks, and on networks of unarmoured cables in non- 
metallic conduits or pipes, this is so, and very good results 
can be obtained. But when the cables are lead-covered or 
armoured, or in metal pipes, the sound in the telephone 
begins to decrease at the fault, but does not cease altogether 
until there is an interruption in the continuity of the metal 
covering. It is also very difficult to estimate where this 
decreasal begins. If the metallic covering run right through 
to the station without discontinuity, the sound in the tele- 
phone will be throughout very faint or altogether absent. recs 

These methods apply as well to a three-wire network, whose 
middle wire is not permanently earthed, as to a two-wire one. 
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P Faults in high-pressure mains can also be sought for in this 
way, but not during working, owing to the impracticability of 
intermittently earthing one of the mains. M. Pernin, of the 


Ета. 46. 


-central station at Troyes, has used the method with success 
on his high-pressure network. His cables are lead-covered, 
but the continuity of the lead is broken at all the straight- 


E s 
~*~ б 
Ar a, 


through and T or service joints. He notes at which joint 
the hum in ihe telephone ceases, and then examines the 
previous joint, where he usually finds the fault. His connec- 
tions are shown in Fig. 45. The faultycable, АН, and its fellow- 
conductor are disconnected from thedynamos, andare connected 
together at the station end, A. This end is connected to one 
of the low-pressure terminals of & transformer, whose other 
low-pressure terminal is earthed. The high-pressure winding 
is now connected to an alternator, and the search party starts 
out with its coil and telephone. The points В, C, D, Н repre- 
sent straight-through or T-joints, where, as already stated, the 
continuity of the metallic sheathing of the cable is broken. 
If it is found that the hum in the telephone has entirely 
Stopped when the point D is reached, the fault will be at C, 


between C and D or between C and K; and the listener has 
io decide whether the diminuendo begins at C or at some 
point ain CD or b in CK. 

On low-pressure alternating-current networks the connec- 
tions are made at the transforming station, as on Fig. 44, 
with the interrupter omitted. Arc-light machines of the 
Brush or Thomson-Houston type also give a current discon- 
tinuous enough for the test, without the use of an interrupter. 

When an interrupter is needed, an electric bell, with the 
hammer bent back, or the primary of a Rihmkorff coil with 
its contact breaker, does well, if only a small current has to be 
sent through the fault, as is the case when the search coil can 
be brought quite close to the cable. The current required also 
depends on the number of turns of wire on the search coil, 
and on the system of the network; the current necessary to 
induce a loud hum or croak when working on a bare strip” _ 
network might induce none at all in the case of a sheathed 
system. If larger currents are required a switch turned by 
hand will also do, or a rotating contact-breaker can be easily 
rigged up. Fig. 46* shows an arrangement used as inter- 
rupter by Messrs. Latch and Waddell at the Edison station in 
Detroit. The figure represents the governor of a small engine 
which drives the mechanical stokers, An iron arm, fixed to 


the governor frame, carries a block of wood on which is a 
metal strip. The engine frame is connected to earth; the 
metal strip to one terminal of a bank of lamps, the other ter- 
minal of which is connected to the healthy main, as on Fig, 44. 
As the governor rotates, the balls make and break contact 
with the strip several times per second. 

The triangular shape of search coil is the one mostly used, 
and it is very convenient to handle. The size of the coil and 
the number of turns on it must depend on the system of the 
network and on the maximum current that shall be allowed 
to pass through the faulty cable. An average size is, perhaps, 
an equilateral triangle of, say, 8ft. side, with a couple of 
hundred turns of No. 26 or 80 gauge wire. Fig. 47 shows the 


* From the Electrical Engineer of New York, | 
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enormous coil used by M. Pernin at the Troyes station. The 
lower side of the triangle is nearly 12ft. long. It has only 
25 turns of insulated copper wire of 0:8. diameter (about 
No. 21 S. W. G.). There is no doubt but that a coil of smaller 
dimensions and more turns of wire would serve the same 


purpose. . | 

The author has often heard it stated that this induction 
method can be employed to localise a fault during supply hours 
without earthing the healthy main, or in any way disturbing 
the ordinary connections of the network. This theory is 
illustrated by Fig. 48 in the case of a fault in the — main. 
Current from all the small leakages in the + main will find 
its way to the — main through the fault F, as shown by the 
arrowheads. The value of these leakage currents will be con- 
tinually changing. Accordingly, a buzz would be heard in the 


telephone when the coil is held over the fault, in addition to 
the clicking or croaking produced by switching lamps in and 
out, which is heard all over the network, and to the regular 
hum from an alternating-current network. The author has, 
however, been unable to meet an ear-witness of this pretty 
effect. As soon as he receives experimental proof of it on an 
actual network, he will willingly go more fully into the theory 
and consider the special cases of sheathed and concentric con- 
ductors. It is a fascinating notion that one might just wander 
along the streets with a telephone held to his ear and listen 
till the fault rings up." It reminds one of a story told by 
Mark Twain, of а man who fell in love with a voice which was 
switched on to his telephone by mistake. The poor fellow 
wandered around the world for years with a telephone as sole 
travelling companion, and listened at every wire he came to. 
But he did discover the voice at last. 


eee 


When seeking faults in mains which only carry small cur- 
rents a regular induction coil or miniature transformer may be 
used instead of a search coil. The thick wire coil is cut 
im" at the point of the circuit to be tested, so that the main 
earrent flows through it. If, on earthing the other main, 
the current through the faulty main is increased, a current 
is induced through the telephone connected to the fine 
wire winding. This modification is very useful on minor 
branches of the network and in houses. Fig. 49* shows 
such a search coil cut in at the foot of a house service main 
on a three-wire network. The thick-wire coil is connected 
across the cut-out on the faulty main, and the fuse wire, 
Or stp, is removed, so that the coil is in the circuit. 
On earthing (or grounding”) the other main a current is 
induaed in the telephone, if the fault is in the house. If this 
is the case the same test can be made at each branch fuse in the 
house wiring until the circuit in which the fault is is found. 
The earthing of the good wire may be done through a 


* From an article by Mr. Austin S. B. Latch in the Electrical Engineer 
of New York. 


resistance and an interrupter, such as an easily working 
switch, as in the other cases. 


Mr. George L. Thayer uses a very simple method to locate 
faults in house installations.* It is exactly similar to the one 
above described, excepting that a lamp, current detector, or 
galvanometer is used, instead of an induction coil and tele- 
phone. The connections are with this difference, as in 
Fig. 49; but now the resistance R must not be too high, and 
the lamps in the house which is being tested must be switched. 
off. If thereis current through the detector, or if the lamp glows. 
when the earth connection is made through R, the fault is in 
the house, and one repeats the test at the branch fuses until 
the faulty branch is found. 

The following is a fall of potential method used by Mr. 
Latcht to locate faults in distributing mains. After finding 
by the induction method which ig the nearest feeder to the 
fault, he disconnects the feeder from the distributor at the 
feeding point, and tests whether the fault is in the feeder 
itself or not. If it is in the feeder, the feeder to the other 
main at this point is also disconnected, the two feeders are 
short-circuited, and the fault in the loop is localised from the 
station by Method 1, already described in the preceding 
chapter. If the fault is in the distributing main, connections. 
are made as in Fig. 50. The pair of mains is disconnected 


Fault 


Fic. 50. 


from all the feeders but one, so that it feeds from one end 
only. Then the good main is connected to earth at this. 
feeding point through а resistance and ammeter. The resist- 

ance is so proportioned that the current is as strong as the 

smallest service wire could carry without damage, should the 
fault be in it. The house fuses are sufficient protection to the 

houses. Now the voltage is measured between M, and M,, 

and between the service wires at A, B, C, &c. The potential 

difference between the ends of the service wires will drop 

gradually until the fault is reached, but after the fault is 
passed it will not drop any more, and will have the same 
value as between M, and M, or only slightly higher. Thus 

suppose the fault is in the position marked in the figure, the. 
voltage will drop gradually from A to D, but at G, H, К, &c., 

the same voltage will be obtained. The only conditionjfor- 
this to be correct is that the test must be taken at the time 

of light load, so that the current sent through R is great com- 

pared with the current supplying the lamps on the distributor 

in question. . The test, of course, only shows between which 

two service wires the fault lies; it does not actually localise 

the spot which has caused the trouble. 


(To be continued. ) 
— ee 


THE DAVY ARC-CONTROLLED SWITCH. 


The accompanying illustrations show the construction and 
circuit arrangements of the are-controlled switch, invented by 
Mr. W. J. Davy, of the Davy Electrical Construction Company. 
The purpose of this switch is to effect an automatic change- 
over between an aro lamp and glow lamps, such as when it is 
desired to use arc light until midnight and glow light after 
midnight. For this purpose the switch is mounted inside the 

* The Electrical Engineer of New York, April 11, 1894. 

t The Electrical Engineer of New York, April, 1894 ; or The Electrician, _ 
Vol. XXXIII., p. 81. 


628 


THE ELECTRICIAN, SEPTEMBER 11, 1896. 


base of the arc-lamp column, and connections as shown are 
made to arc and general distribution circuits, the glow lamps 
deriving power from the latter. Both the change-over and 
the re-setting actions of the switch are perfectly automatic, 
and are controlled from the central station, and there 
is no necessity to send a man to set it or to attend 
to its action. These several actions are as follows: In 
the daytime, when no light is required, the glow circuit- 
closing lever is in the position shown at A, and the glow- 
lamp circuit is open. In the evening, when the arc-lamp 
current is switched on, this current magnetises the electro- 


Glow Circuit 


through the arc circuit for a brief period. This current causes 
the magnet E to attract the iron lever F, and thereby jerks 
the switch lever out of the mercury cups, and throws it back 
into position A, where it remains until the arc lamp is again 
required. 

In the design and construction of this ingenious device great 
care has been taken with the insulation of the working parts, 
and especially to ensure against leakage between the high and 
low pressure circuits. The prompt and certain action of the 
switch has also been assured, both by the use of a powerful 
electromagnet and by designing the lever cam in such a form 
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Davy Arc-Controlled Switch. 


of Mercury; d, Mercury; g, Switch; F, Controlling Armature ; E, Controlling Coil; T T;, High 
ure Main Terminals; Тз Тз, Glow Lamp Circuit, Low Pressure Circuit. 


a, Fuse (low pressure); b, Mercury Cups (removable); c. Oil on to 


magnet E, and attracts the iron lever F, which, by means of 
а cam attached to the throw-over lever g, causes this last- 
named lever to turn forward into position B, in which position 
it is suspended directly over the mercury cups b, ready to 
close the glow circuit. The lever g will remain in this position 
for as long as the current is in the arc circuit ; but directly 
this current is switched off, the lever will drop into the mercury 
cups, and will cause the glow lamps to light up. This condi- 
tion is maintained until dawn, when it is necessary to switch 
off the glow lamps; and to effect this a current is passed 


that it must carry the switch into the desired positions. 
Several of these automatic change-over switches are about to 
be placed in the arc-and-glow columns for the street lighting 
at Portsmouth, where the arcs are run in series on rectified 
alternating current, while the glow lamps derive power from 
the ordinary low-pressure alternating-current network. The 
switch is being manufactured by the Davy Electrical Construc- 
tion Company, of Westminster, and should prove useful to 
electric lighting concerns combining arc and glow lighting in 
streets and other public places. 


IMPROVED TESTING APPARATUS. 


In a review of Signor Jona’s admirable book on submarine 
cables* space prevented us from giving more than a short 
description of its general contents; a more detailed perusal, 
however, of the handy little volume has revealed several 
interesting novelties in the apparatus used for cable testing, 
two of which appear to us worthy of a detailed description. 
They consist of a universal testing key and a new form of high 
resistance, and are the joint inventions of Signori Perelli 
and Jona. 

Fig. 1 represents the universal testing key, which not only 
does away with many connections and leads now in use for the 
game purpose, but admits of perfect insulation, and combines in 


Vilis Cavi Sottomarini," dal Ing. E. Jona. (Milano: Ulrico Hoepli) The 
Electrician, December 6, 1895, p. 191. 


one single system a battery reversing key, a discharge key, 
a short-circuit key, a galvanometer reverser, and a shunt-box, 
а condition of things obviously desirable, especially when testing 
apparatus has to be hurriedly fitted up in some cable hut or 
test room unprovided with the same. 

To the binding posts 1 and 2 is permanently connected the 
shunt, and ordinarily the two terminals of the galvanometer, 
the shunt-box being furnished with two plugs, so that its 
multiplying power may be varied at will without breaking the 
circuit. The short-circuit key makes contact between K and 1, 
pressing against the screw V when closed, and with 2 when 
open, being hooked down to an ebonite block in the usual way. 
C and D constitute the galvanometer reverser, C being joined 
up to 1 and D to 2, and when in repose both rest against the 
screws v and p of a metallic crosspiece T, on ebonite columns. 
Two ebonite levers serve to clamp on either key in order to 
make contact with the line terminal 4. Terminal 3 is to earth. 
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A and B form the battery, reversing key A being connected to 
3 (earth) and B to the cross-piece T, the battery terminals 
being on 5 and 6. А double-action ebonite lever, shown between 
A and B, serves to clamp down either key as desired. If we 
assume that the zinc pole of the battery be joined to the bind- 
ing post 5, and the copper pole to 6, the other connections 
having already been explained, communication is established 
between the line, galvanometer and shunt and the earth, and 
by clamping down A and C and the short-circuit key K, copper 
is to earth and zinc to line, through B the cross-piece T, the 
screw р, thence to D, terminal 2, galvanometer and shunt ; 
the circuit being completed through terminal 1, thence to C 
and the line terminal 4. 


With a key arrangement of this description it is obvious that 
all tests of charge can readily be made by it. The line, after 
being charged as above can be insulated by simply releasing C 
and discharged at leisure through the galvanometer to earth 
by pressing down B and C simultaneously. Loss of charge 
can also be taken in the following manner: First note the 
charge of the cable as already given; instantaneous discharge 
can be compared with it by clamping down C and A and 
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pressing B ; and if the cable be again charged with A clamped 
down and C simply ре and then released, the charged 
cable will remain insulated, and its discharge can after a given 
time be taken by pressing down B and C at one and the same 
time. ° 

Lord Kelvin’s capacity test can also be taken with this key. 
By carefully manipulating the front lever the key A is cut off 
from contact with either 5 or 6, one terminal of the galvano- 
meter being then connected to 3, and the other direct to earth. 
The battery rheostat is joined up between terminals 4 and 6, 
the line terminal 2 and the condenser to the binding post 1. 
The short-circuit key is left open, and the shunt cut off. When 
these connections are completed the test is taken by pressing 


down B and D, and the two condensers become charged, and on 
raising B and D again their respective charges flow into each 
other and combine. The lever near A is then turned, so that 
the key makes contact with terminal 5, thus discharging both 
condensers simultaneously through the galvanometer. 

The other instrument referred to is a novel form of high 
resistance, which has the merit of cheapness in construction 
and efficacy in action and constancy. It is made in two 
different shapes, as shown in Figs. 2 and 3, the first being for 
resistances of 1 or 2 megohms, and the other for resistances 
of 50 to 100 megohms. A A represents a brass tube, upon which 
is laid a stratum of ebonite paste, B B, of about 5-6mm. in 
thickness, and perfectly even. This paste is then vulcanised 
and smoothed in the lathe. Over this is laid a coating of a 
semi-conducting paste, C C, made of ebonite and smoke-black, 
the ebonite being now vulcanised. At the extremities of the 
tube are two iron springs, SS, which serve as contacts. The 
tube is again placed in the lathe, the second coating vulcanised, 
and then thinned down, as shown in Fig. 2. 

Fig. 3 shows the same instrument, but for much higher 
resistances, this result being obtained by turning the tube, 
when in the lathe, in the form of a screen, the points of the 
semi-conductors C C being separated at intervals by the first 
stratum of ebonite, as at D. 


BRITISH ASSOCIATION. 


The following are particulars of some of the Papers and 
Reports which will be read before Section A (Physics) during 
the forthcoming meeting of the British Association at Liver- 
pool, together with the probable programme of Section G :— 


SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 
PRESIDENT: Pror. J. J. THOMSON, F.R.S. 
Reports :— 
. On Electrical Standards. 
. On Magnetic Standards. 
. On Comparison and Reduction of Magnetic Observations. 
. On the Establishment of a National Physical Laboratory. 
Papers :— 
Е. BEpELL, “ The Division of an Alternating Current in 
Parallel Circuit with Mutual Induction.” 


i» CO М m 


= 


W. М. Morpey, “ An Instrument for Measuring Magnetic 
Permeability.” 

E. H. GRIrrITrRSs, The Measurement of Electrical 
Resistance.” 


. Dr. J. С. Bose, “ On a Complete Apparatus for the Study 
of the Properties of Electrice Waves.” 
. W. H. Preece, “ Disturbances in Submarine Cables." 


SECTION G.—MECHANICAL SCIENCE. 
PRESIDENT: Sir DovaLas Fox. 
Thursday, September 17th. 
. Presipent’s Address. 
. Report of Committee on Tides. 
G. Е. Lyster, ** Dock Development of Liverpool.“ 
Friday, September 18th. 
Т. W. Barry, “ Tower Bridge (lantern illustrations). 
. J. Parry, ‘‘ Liverpool Waterworks.” 
. T. Maginnis, “ Development of Atlantic Steamships.” 
Monday, September 21st. 
. Report of Committee on ** Small Screw Gauges." 
Prof. Menear (Rome), Electric Light and Tramway 
Systems of Rome.“ 
S. B. CoTTRELL, ‘‘ Liverpool Overhead Railway.“ 
E. W. AxpERSON, Notes on Electric Cranes. 
. W: Н. Preece, “ Test of Glow Lamps." 
Tuesday, September 22nd, 
. Report of Committee on Standardising of Instruments in 
Engineering Laboratories. 
. H. B. Tany, ** Expanded Metal." 
. W. W. Beaumont, ‘ Why Railway Rails Break." 
Prof. Here Shaw, Engineering Laboratory Apparatus.” 
Wednesday, September 23rd. 
. А. R. Sennett, ‘“‘ Horseless Carriages.” 
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THE RAWORTH “UNIVERSAL” STEAM ENGINE. 
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Pig. 2.— Details of 
Raworth “Universal ” Steam Engine. 
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Fig. 3.— Indicator Diagrams of Rawcrth Universal Steam Ingine. (Exact full size, with £Olb. spring). 


THE ELECTRICIAN, SEPTEMBER 11, 1896. 631 


THE RAWORTH UNIVERSAL STEAM ENGINE. 


In our last issue we mentioned that the Raworth “ Universal" 
steam engine, which is now being manufactured by the Brush 
Electrical Engineering Company, had recently been subjected 
to a number of trials of its efficiency by means of the testing 
plant at the Brush works at Loughborough. This week we 
are enabled to publish further particulars of these trials, 
together with a number of scale drawings of the details of 
construction of the engine, and an exterior view (Fig. 1) of 
the engine direct-coupled to a Mordey-Victoria alternator. 
Referring, firstly, to the last-named illustration, we may call 
attention to several prominent features of the engine. It will 
be seen tbat the crank-case is enclosed with light sheet-steel | 
splash guards, formed conically around the main pedestal and 
cross-head guide blocks. At the lower part of this enclosed | 
crank. case the crank runs in an oil bath, providing copious 
and efficient lubrication. To the right of the main engine 
column is seen the cylindrical guard placed around the 
eccentric and valve rods, all the working parts of the 
engine being'thus enclosed. To the left of the main column | 
is seen a vertical cylindrical reservoir, which is capable of | 
holding one month's supply of cylinder lubrication. The engine | 
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. In Fig. 2 are shown several of the engine details to which 
reference was made in our article last week. The construction 
of the connecting rod, with its two tie rods and adjustable 
strut, has been fully explained. The cross-head pin (Fig. 2) is 
hollow, and is designed to be perfectly tight in working yet 
quite loose for removal. This pin ів а free fit in the hole in the 


Fic. 1.—A Raworth “ Universal” High-Spee Steam Engine, Direct-Coupled to a Mordey-Victoria Alternator. 


cylinders are lubricated by sight-feed displacement, the regu- 
lator being placed on the condensed steam escapemeut, and not, 
as is more usual, on the oil. A more reliable and steady feed 
is obtained by this method. An ingenious detail of the cylinder 
lubricator consists in a steam-controlled oil cut-off valve, which 
is only opened when steam is admitted into the engine. Thus, 
when the engine is not working, cylinder lubrication is sus- 
pended, with economical results. Within the case surrounding 
the eccentrics is the chain-geared oil-pump for supplying the 
forced lubrication of the bearings and other brasses. This 
pump raises oil from the crank cuse to the little reservoir 
on the right of the upper cylinder. From this reservoir the 
oil descends by gravity, and is distributed to the various 
brasses. The overflow from the oil-pump is discharged in a 
cataract on the working parts in the crank case. 


cross-head, but the ends are bored conical and are split. To 
fix the pin, the two cone plugs are drawn up tight by the bolt, 
and thus expand the pin in tne bearing holes. A very ingenious 
but simple device is used for the attachment of the piston rod, 
enabling the rod to be freely drawn out from above. The end of 
the piston rod is screwed and fitted with a conical nut in 
halves. To get the rod out itis only necessary to uuscrew the 
top nut of the piston rod, and let the rod down a few inches, 
when the divided conical nut falls off, and the piston rod can 
thea be drawn through. The bottom gland of the piston rod 
(Fig. 2) is forced into position by a loose frame, which puts no 
cross-wind on the gland, whatever inequality there may be in 
the screwing up. 

Turning now to the trials of the Universal” engine, Fig. 8 
gives some specimens of the iudicator diagrams which were 
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taken during the trial described in our last issue, p. 607. 
Since that trial, the lengths of steam-pipe between the boiler 
and the engine have been measured; the length of covered 
pipe was 44ft., and there was an equal length of uncovered 
pipe. It may be inferred, therefore, thas the steam arrived 
rather wet at the engine stop-valve. Notwithstanding this 
uncomfortable condition, the engine made an excellent showing, 
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Fig 4.— Trial of Raworth Universal Engine. H.P. 9ўр., L.P. 
14}in. ; Stroke біо. ; Revolutions 450; Steam at 140 lbs. boiler pressure. 


as is evidenced by the accompanying indicator cards, and by 
the consumption of 19:8lb. of steam per indicated horse-power 
per hour, working non-condensing. A similar trial of identi- 
cally the same engine was made on August 26th, the engine 
running at 450 revolutions, under steam at 14016. pressure, 
and exhausting to the atmosphere. The results of this trial 
are shown in Fig. 4. 


HIGH-CONDUCTIVITY LOCK-ARMOURED ELECTRIC 
LIGHT CABLE. 


A high-conductivity lock-armoured electric light cable, to 
meet the requirement of a “ bare return” conductor, has been 
brought out by Messrs. W. T. Glover and Co., of Salford and 
London, and is illustrated in the accompanying figure. In 


ordinary bare return cables the iron or steel armour is used as 
a return conductor; but, particularly in cables of large size, 
the weight of armour required to conduct the current is very 
great, viz., about seven times that of copper, and the cables 
are liable to be costly and unwieldy in consequence. The lock 
armour of Messrs. Glover and Co.’s bare cable is designed to 
provide a higher conductivity in the return conductor. It 
will be observed that the cable is completely sheathed with 
iron or steel segments, which carry round copper wire in semi- 
circular channels.. The copper acts as a return conductor, 
while the locked iron or steel segments provide the mechanical 
strength and protection of the armour. ` 


Glasgow and West of Scotland Technical College.—The 
Session for 1896-97 commences on Monday, October 5th, and 
the entrance examination begins on Tuesday, the 29th inst. 
The laboratories for practical instruction in physics, chemistry, 
metallurgy and electrical engineering, and the engineering 
workshop at the College are liberally equipped with the most 
approved apparatus. 


ELECTRICAL WORKS IN SWITZERLAND—THE VAL 
DE TRAVERS. STATION. 


BY J. E. PETAVEL. 


At the entry ofthe Gorges de la Reuse, near Neuchatel, two 
large central stations on the constant-current system have 
just been erected. One of these is destined to furnish power 
and light to the industrial town of Chaux-de-fonds ; the other 
will supply a number of small villages and isolated manufac- 
tories spread over the long narrow valley known as the Val 
de Travers. | 

The first-mentioned station being not yet in operation it is 
with the second, although the smaller of the two, that I now 
propose to deal. The Thury system is already well known by 
the power transmission at Genoa. A constant continuous 
current is always maintained in the distributing mains, the 
generators and motors being placed in series. In the case of 
the Val de Travers station the motive power is furnished by 
the Reuse, from which, even when the river is at its lowest, 
an available supply of 70 cubic feet per second can always be 
obtained. A canal 764 yards long cut in the solid rock brings 
the water to a reservoir 95ft. above the station, whence an 
iron tube 5ft. Зір. in diameter and 158 yards in length, con- 
ducts it to the distributing vanes of the turbines. These 
turbines are five in number, giving 250 н.р. at 325 revolutions. 
They are coupled to the dynamos by insulating rubber coupling. 
Six-pole series-wound dynamos are used, each giving 65 amperes. 
and 2,600 volts. All these machines are first tested at 3,700 
volts, and the generators all destined to work in series are 
placed in circuit in the following manner. 

The dynamo started on short circuit gives the normal 
current of 65 amperes at about 12 revolutions per minute. 
It is then switched in series with the other generators, and 
the speed increased until it takes up its share of the load. 
When it is desired to take a generator out of circuit, the water 
supply is cut off from the turbine, and an automatic device 
short-circuits the dynamo as soon as it tends to reverse its 
rotation, and run as a motor. A view of a generator and 
turbine is given in Fig. 1. One of the remarkable features of 
this system is the extreme simplicity of the switchboard. In 
the centre is placed an ammeter, the other fittings consisting 
merely of a short-circuiting switch and a voltmeter for each 
generator. 

At full load four generators are placed in series, one being 
always kept in reserve. The total pressure may thus attain 
10,400 volts. The safety devices adopted in this station offer 
considerable interest. All the generators are placed, as shown, 
on porcelain insulators, and these in turn are supported on a 
brickwork flooring. In the construction of this flooring a 
special sulphur cement is used, and it is said to form in itself 
а very good insulatiou. The floor of the station is of wood, 
also bearing on porcelain insulators, and the walls themselves 
are covered to the height of some 5ft. or 6ft. with a wooden 
wainscoting. Under these circumstances the men in charge 
can touch any part of the machinery without danger. 

The line starting from the central station supplies the 
districts of Noiraigue, Travers, Couvet and Fleurier, the total 
length being 21:8 miles. This line is entirely overhead, and 
is supported on double porcelain insulators. It consists of 
bare copper wire, 0412in. in diameter. Wherever the wire 
enters a village an insulated cable of 90 sq. mm. (0:189 sq. 
inch) in section is used. At first it was found difficult to 
protect the line against atmospheric discharges, but this 
difficulty has of late been overcome by the use of the lightning 
arrester shown in Fig. 2. This arrester consists of an arm 
A, about 2ft. in length, made in U section and pivoted at C. 
The upper points D are arc-light carbons. In shunt across 
the second air gap, E, are placed the coils of an electromagnet, 
M. When the main current tends to follow the lightning 
discharge, the magnet attracts the armature F, and the arm 
flying out breaks the arc, after which it automatically returns 
to its original position. Between the generators and the 
lightning arrester is placed a large self-induction, and again. 
behind this a capacity. This device was strongly recom- 
mended at the Electrical Congress of Geneva, and in practical 
working seems to prove very efficient. 
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In each village there is a secondary station, comprising a | nished with an automatic speed regulator, which places a 
constant-current motor direct-coupled to a constant-pressure | shunt of variable resistance across the terminals of the field- 
dynamo. The pressure maintained on the secondary mains is | magnet coils. This regulator, adapted to one of the motors 
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Fic. 1.— View of Generator and Turbine at the Val de Travers Central Station. 


125 volts, but the electromotive force of the dynamo cau be | used, will be seen in Fig. 8. 


In case of accident to this 


raised sufficiently to charge the battery of accumulators | regulator racing is prevented by a safety device placed on tlie 


attached to the station. A great economy of power is obtained 


Fig. 2. — Lightning-arreeter. 


by the use of these accumulators. When the water is scarce 
they are charged at night only, thus permitting the whole 
power of the generating station to be available during the day 
for distribution to the various factories. Each motor is fur- 


shaft of the motor. It consists of a horizontal governor, 
which, if the speed increases beyond a certain limit, strikes a 
trigger, lets fall a short-circuiting switch, and brings the 
motor instantly to rest. An electromagnet is placed across 
the terminals of the motor, which short-circuits it in case of 
the volts rising above a given maximum. This electromagnet, 
therefore, takes the place of the fuse in the constant-pressure 
system, and prevents overloading. 

A number of factories have been fitted with constant-current 
motors placed in series on the high-tension line, and there, as 
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Fic. 3.—Motor fitted with Automatic Regulator. 


in the secondary stations, the insulation is provided for in 
much the same way as at the generating station. 

The cost of power varies, according to a sliding scale, from 
£7 to £12 per horse-power per annum. 
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IN THE ASHANTI EXPEDITION 


THE TELEGRAPH 
So a (1895-6). 


The following particulars, culled from official sources, with 


regard to the construction, maintenance and method of work- 
ing of the telegraph during the recent Ashanti Expedition will 
prove of interest. 

The detachment of the Telegraph Battalion of the Royal 
Engineers, sent to the Gold Coast for the construction of a 
military telegraph line, consisted of two officers (Capt. R. S. 
Curtis, R.E., and Lieut. D. S. MacInnes, R.E.), and 21 non- 
commissioned officers and men of the 1st Division Telegraph 
Battalion and 11 non-commissioned officers and men of the 
20а Division, or 34 in all. The first party disembarked at 
Cape Coast Castle on December 13 and 14, 1895, and a second 
party disembarked about December 19th. The 2nd Division 
men were all telegraphists, with considerable experience in tbe 
General Postal Telegraph offices in England. The lst Division 
men were all intended for construction, but several of them 
were also telegraphists, and became very useful in the latter 
part of the campaign, when Ње 2nd Division men were reduced 
by fever. Two of the lst Division men had been trained in the 
Clearing House at Aldershot, and established a similar system 
at Cape Coast Castle. 

The stores sent out for the construction of the line were 
roughly as follows :—90 miles of aerial-line material, 60 miles 
of cable-line materia!, equipment for three offices, together 
with tools, бс, for construction. 

The original intention was to join Cape Coast Castle to 
Prahsu by cable in the first instance, replacing by an air-line 
as soon as possible. The instructions received were that com- 
munication with Prahsu was to be completed by December 27th. 
On arrival at Cape Coast Castle it was found that the Colonial 
Government had erected a line on permanent poles to Mansu, 
and that poles (without wire) had been placed for eight miles 
beyond that point. This modified the above intention con- 
siderably, and enabled the line to be extended beyond the 
Prah to Kumassi ; and so telegraphic communication was kept 
up throughour, iustead of to Prahsu only, as oribinally intended. 

Arrangements were made with the Governor of the Gold 
Coast, by which the Colonial line from Accra (where the cable 
to England terminates) to Cape Coast Castle, and thence to 
Mansu, was to be under the Director of the Colonial Tele- 
graphs for maintenance, &c., as usual; and the Director of 
(Military) Telegraphs was to send two clerks to Accra, Cape 
Coast Castle, Mansu, each respectively, to assist in overcoming 
the extra work due to military exigencies. With the exception 
of one European clerk at Cape Coast Castle, the Colonial 
offices are worked entirely by natives, who are not sufficiently 
skilled to meet a large amount of work. The usual arrange- 
ments as to Press censorship were made, and the list of newe- 
paper correspondents entitled to send messages published. 
Code or cipher messages, except from authorised offices, were 
forbidden. Merchants, however, by handing in a certificate 
* on honour," to the effect that their messages contained no 
political or other public information, were permitted to wire 
in code. 

A working party of about 150 natives was handed over on 
December 14th. They were at once divided into gangs of 
about 25, and given distinguishing badges; a special pattern, 
consisting of a brass label with steel chain, had been purcbased 
privately before leaving England. These proved invaluable, a 
telegraph carrier or workman being recognisable at once. 

On the afternoon of the 15.h the construction party, consist- 
ing of 2 officers, 16 non-commissioned officers and men, and 
125 natives, left Cape Coast Castle by march route, and 
reached Mansu on December 18th, a military office with a 
native telezrapher being established en route at Dunkwash. 
Meanwhile a large number of stores had been conveyed to 
Mansu by the carriers employed under the Director of Trans- 
port. On December 19th a cable line was started from Mansu. 
The mode of working was as follows :—Four natives, carrying 
a barrow with drum of cable, marched in front, superintended 
by а non-commissioned officer, and a sapper reeling out cable. 
lu rear came a number of natives, carrying further supply of 


cable (half-mile of cable per man), small stores, kits, accoutre- 
ments, &c. Close to the pay,ng-out drum was a native carry. 
ing & portable vibrator, set so that communication could be 
established at any time. In rear came two or three natives, 
with a supervising sapper, placing the cable out of harm's way. 
It was found that the cable could be laid as fast as the men 
could march. Communication by cable to Prabsu was opened 
in the evening of December 22nd, the date required being 
December 27th. 

On December 20th & party commenced the construction of 
the air-line from Mansu. The first eight miles was merely 
running a copper wire on the iron poles already erected by the 
Colony. After that point the regular construction commenced. 
Тыз work was most arduous. The road was but 8ft. wide, 
very tortuous, and bounded on either side by dense bush; the 
bush in many places met overhead. The large trees were 
covered with enormous creepers, which were infested with 
insects. The officer or non-commissioned officer in charge 
usually went ahead choosing the direction, eight to 10 natives, 
with bammer aud jumper, ladder, &c , uuder a non-commissioned 
officer, followed, fixing poles or insulators as directed ; the wire- 
barrow, being carried by natives, came next. The straining 
was done by natives, but it was found advisable to always 
use two natives at one time to strain, the pull being steadier. 
The rear party consisted of two or three suppers, who had to 
fix the wire and generally build the line. These men were the 
hardest worked of the detachment, being constantly up ladders 
exposed to the sun, having to do manual work, the natives 
being useless in this matter. The same trouble was found as 
was noted by Lieut. Jekyll in 1874 with the insects, the men 
being often driven down the ladder by à swarm of ants, who 
resented the hammering of spikes, &c., into a tree, А clearing 
party of natives under a sapper worked where most advan- 
tageous to free the line from contact with creepers, &c.; this 
was also most laborious. Spare wire, poles, &c., were carried 
by the remainder of the natives, who were also loaded with 
rations, ammunition, tents, kits, &c. 

As the air-line progressed the cable was reeled up and sent 
on to the front. This system was continued throughout, viz., 
firstly, communication by cable established ; secondly, the cable 
was replaced by air-line, the cable being moved to the front for 
further extension. This arrangement worked well throughout. 

The natives worked better at the techuical details than was 
expected. "They soon became fairly skilled with the hammer 
and jumper, and some few were almost good builders. They 
were not trustworthy as linemen, being apt to loiter and inspect 
the line very superficially. 

The following table shows the progress of the air-line and 
cable from Mansu to Kumassi :— 


Table showing Progress of Air Line and Cable from Mansu 
to Awmasst. 


— Cable. Air liue. 

1895. 

ec. 19 ...... Mansu to Sutah. 

uc e essa To Assin Yancoomassie. To Inyabuni. 

i^ РТУ „ near Barraku. „ near Sutah. 

„ ere „ Prahsu. „ Sutah. 

„ 23,24... —- , near Fesu. 

„ 25,26... — „ Asein Yan Coomassie. 

5» A santas — „ Barraku. 

» 28,51 , Tobiassi. „ near Prahsu (detachment all 
1896. {down with fever). 

Jan. 1...... „ Essiaman Kuma. 

Tu m — „ Prahsu and over Prah. 

a UP uw „ near Fumsu. 

% pm , near Akusirem. „ near Tobiassi. 

„ D: nus „ Akusirem. 

de CO wanes » Вааѓо Edru. 

TEE. mm | — „ 1 mile north of Essiaman. 

M pom | „ Kwisa. 

"EU | „ new Essian Kwanta | ,, Fumsu. 

s dE Sak tes „. Essian Kwanta. „ near Akusirem. 

ucl unes „ Ejinassi. „ near Kwisa. 

и 1 (m Eduoku. » Kwisa. 

ge: EUR „ Dedesmia. 

3 d ru „ Kumassi. 

A moviug office, with telegrapher, always accompanied the 


Head-quarter Staff. A portable vibrator set with condenser 
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and a long lead of copper wire was employed, so that com- 
munication could be opened at any point by connecting up 
with the starding line. This arrangement was found invalu- 
able. When the Head-quarter Staff reached the advanced 
guard the moving cable office was used. "The head of the 
cable moved with the column pari passu, and entered Kumassi 
at the same time as the force. If it had not been for an 
unlucky tornado on the morning of the 17th and night of the 
16th, which demolished military and Colonial lines alike for 
miles, the news of the entry to Kumassi would have been 
known in England very few hours after its occurrence. 

The following table shows the faults, &c., that occurred. In 
it are also shown the faults occurring on the Mansu-Accra 
Colonial line. By this it will be seen that frequently, although 
the military line was working well, communication with Eng- 
land was interrupted by faults beyond military control. The 
cable to England was reported not working for three or four 
days about January 14th. The breakdown about January 17th 
was most inopportune, but was entirely due to the severe 
storm, Between Prahsu and Mansu the line was down in 
various places for two miles, which was a large matter to 
repair. The faults were in every instance due either to falling 
trees caused by storms, &c., or to natives cutting pieces out 
of the wire for ornaments, bracelets, &c. In one instance as 
much as 80 yards was taken. During the early morning and 
evening the line was always very ‘‘earthy” owing to the 
excestive moisture ; this caused a good deal of delay. Thunder- 
storms of a very severe description were constant, and in sucha 
case the instruments were often disconnected to prevent injury. 


Table оў Faults occurring on the Telegraph Line between Accra 
and Kumasst. 


Colonial line. 


| Military line. | Remarks. 
Accra to С. C. C., die. | Mansu to Prahsu, dis. | (a) Tree felled by 
Dec. 21-24. Dec. 51, 4 p.m, to working party (Colo- 


Jan. 1, 10:45 p.m. nial) breaking line ; 
(6) 30 yards wire 
stolen. 
C. C. C. to Mansu, dis. | 
Dec. 26.27. Bos 
C. C. C. to Mansu, Jan. 4 
(wire cut by natives). | 
Accra to C. C. C., dis. | 
Jan. 9, 10, 12, 15. | 
Accra to С. C. C., Jan.16. ' Mausu to Prahsu, dis. | Heavy tornado. 
Jan. 16, 7:30 p.m. 
Cable Kwisa to Eginassi, 
cut in many places. 
C. C. C. to Praheu, 
Jan. 17, restored for 
four hours, then dis. ; 
Kwiea to Prahsu, cut. 


Trees falling. 


А Jan. 18, 
12 noon, right. 

C. C. C. to Accra, dis. 
4 p.m. 


| Kwisa to Prahsu, Jan. 
18, right for one hour, 
then dis., right at 
6:30 p.m. 


Wires cut, and pieces 
stolen. 


C. C. C. to Mansu, down. 

„ „ „ right, 
then dis. 6:45 p. m. 

Accra to C. C. C., dis. 


C. C. C. to Prahsu, Jan. Messages to Accra per 


Jan. 19. 19, right. H. M. S. Magpie.” 
Accra to C. C. C., Jan. | Mansu to Prabsu, Jan. Stay cut and stolen. 
20, 21, 24. 24, 1:50 p. m. till 10 


|  &.m., Jan. 25. 
C. C. C. to Mausu, cut , Cable cut near Kumassi, 
Jan. 23, maliciously. | Jan. 26. 
| Line cut near Fumsu, 
| Jan. 29, but soon 


| repaired. 


For the maintenance of the line one non-commissioned officer 
or sapper, with four natives, was left about every 12 miles as 
lineman, with the necessary tools, “с. Не patrolled either 
way as required. The line was well maintained on the whole. 
After a thunderstorm the line was, as a rule, so damaged by 
falling trees that it was very hard work for a man to repair it 
quickly. In one case, near Fumsu, the wire was on the ground 
for nearly a mile; to restore this alone was difficult enough for 
two men, but one man achieved it, and in good time. The 
constant work imposed on the linemen by the above repairs, 


and the almost daily necessity of clearing the line by cutting 
the fast growing creepers, had a prejudicial effect on their 
health, and they all suffered from severe attacks of fever. 

The clerking by the trained telegraphista of the 2nd Division 
Telegraph Battalion and 1st Division Telegraph Battalion 
and the men of the lst Telegraph Battalion was very good. 
The strain was very great, and the sickness ia consequence 
considerable. Very often one clerk out of two in an office 
being ill with fever, the other was 14 to 16 hours at the instru- 
ment. The value of the postal training of the 2nd Division 
Telegraph Battalion was very evident, and the non-commissioned 
ofücers and men mobilised from that division did excellently 
throughout, in spite of bad accommodation and a very trying 
climate. The construction was carried on from dawn to sunset 


L.V. @KUMASS! 
V. $ Dedesiwa 
Ц | 
v.“ Edunku 
V. ФЕ) inassi 
i 
t 
v4 Essian Kwanta 


l 
Kwisa 


V.@Brafo Edru 


To Accra and 
England 


» 


CAPE СОАВТ 
m CASTLE 


[M] 


— Permanent Colonial Line. У = Temporary Vibrator Office. 
R. E. Air Line. O=Temporsry Morse Set Office. 
= = =: — H.E. Cable. L=R E. Lineman's Post. 
M | = Morse Set Duplexed with Vibrator Office. 


Diagram showing Telegraph Lines, Ashanti Expedition, 1895-6. 


often ; clerks were often at their instruments throughout the 
day and well into the night ; linemen were out as long as they 
could вее. In addition to the above the men had to do manual 
labour in а climate where manual labour is considered fatal 
to Europeans; and there'was also the constant supervision and 
payment of large gangs of carriers and working parties. All 
these points will account for the amount of fever, but fortu- 
nately during the time the detachment was on the Gold Coast 
no life was lost. Out of the two officers and 32 men about two 
officers and 24 men have suffered from more or less severe 
attacks of fever. 

The total number of messages of all kinds sent over the line 
during the expedition was 13,192. 


— 
Electrically Annealing Armour Plates. — Plant for the 
electric annealing of armour plates is about to be put down ab 


Cherbourg for the French Government. The plant will be of 
the Thomson-Houston type. 
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THE RATING OF ELECTRIC LIGHTING WORKS. 


The rating of commercial undertakings, particularly where 
machinery and plant have to be considered in making the 
assessment, is one of those thorny subjects which presents an 
almost boundless field for dispute to any one of an argumen- 
tative or litigious turn of mind. Whether or not it is fair 
or expedient in the interest of the community at large, that 
chattels not attached in & permanent manner to the freehold, 
and therefore not rateable per se, should continue, as at 
present, to be rated in fact through the medium of the 
enhanced value which their presence is deemed to give to the 
premises occupied, has for years been a fruitful theme for 
discussion both in and out of Parliament, and is one upon 
which trade and agriculture are necessarily found ranged in 
opposite camps. The importance of the question with respect 
to electric lighting has not so far assumed anything like the 
prominence which it may be expected to do in the near future. 
In most cases the whip has fallen but lightly upon the young 
industry; the time for scorpion chastisement has not yet 
come. This sting is reserved for the days when larger profits 
begin to flow in. 

It is not surprising, therefore, that, so far as we have been 
able to ascertain from inquiry into the incidence of rating, 
particularly with respect to municipal electric lighting stations, 
the salient feature presented to our notice, in all but a very 
few cases is the fact that managers are very much in the 
dark as to the principle upon which their works are rated. 
This ignorance may generally be characterised as distinctly 
blissful, being largely due to a feeling that in the face of an 
inoffensive charge it would be folly to ask for explanations. 
On the other hand, there are not wanting in some quarters 
indications of a decidedly uneasy feeling about the future. So 
far as any information can be gleaned, it is clear that the most 
diverse opinions, or rather surmises, exist as to the principles 
adopted by rating authorities in different localities. In some 
cases capital is said to be the basis of assessment, in others 
profits, with widely differing qualifications as to the nature of 
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the deductions allowed in arriving at the amount of profits 
actually rated, and in one case even the indicated horse-power 
of the engines is alleged to be the criterion for the rate. 
Whether or not there is in fact such a great diversity of 
practice we cannot say; but if so there does not appear to be 
any necessity for it, and the matter will no doubt be set right 
whenever a rate becomes sufficiently aggressive to provoke an 
appeal. 

The principles involved are well known and have been 
applied for many years to railways, gas and water works, and 
tramways, and even more recently to telephones. Itis true that 
the application of these principles to different cases in different 
localities has often proved a troublesome matter, and more 
particularly is this so in the case most common with railways, 
where parts of the undertaking are rated in several different 
parishes. The position of electric lighting undertakings seems 
to present hardly any novel features, and it is certainly not 
more difficult than that of many other enterprises which have 
been commonly dealt with hitherto. A municipality carrying 
on a manufacturing concern, and being debarred either 
wholly or partially from making profits, will sometimes entail 


a different method of arriving at the annual value of their 


rateable property, from that by which the same result is 
obtained in the case of a purely commercial undertaking ; but 
plenty of precedents can readily be found with reference to 
municipal gas, water and sewage works. No doubt in practice 
assessments are frequently made by guess-work; and the 
skilfulness of the guess will be tested, in the event of an 
appeal, by finding out how far it accords with an assessment 
strictly ascertained in accordance with the principles to be 
presently stated. mE 

The rating basis is in all cases the annual value of the 
rateable property to a hypothetical tenant. If the nature of 
the property is such that the actual owner is the only possible 
tenant, then you must take what it would be worth while for 
that owner to pay as rent for it, or rather what he would have 
to give in order to obtain an exactly similar property if his own 
were not available. Profits derived, not from the whole 
undertaking, but from the rateable part of it, are primd facie 
the proper criterion from which to ascertain the annual value ; 


but if, in any particular case, profits are not a true criterion, |: 
some other method must be used, since it by no means follows | 


that because there are no profits the annual value is nil. 
You must, in such cases, estimate what rent the hypothetical 


tenant might be expected to pay by taking the interest on the |; 
capital expenditure required to obtain a similar property, For |: 


this purpose the capital actually expended upon the rateable 
part of the undertaking may, subject to certain allowances, be 
а fair guide for arriving at а correct result. 

The rateable part of the undertaking consists of the land, 
with all the fixed machinery and plant upon it; it does not 
include chattels which are moved about in using, such as the 
rolling stock of а railway. Оп the other hand, there is an 
intermediate class of utensils which, though not so per- 
manently fixed as to render them legally inseparable from the 
freehold, can yet only be used when fixed. Items of this 
nature form a borderland, and sometimes give rise to difficult 
questions whether they are to be included in the rateable 
value or not. Gas meters, however, lave been held not to be 
included, and presumably the same rule applies to electricity 
meters. | 

The normal method of ascertaining the rateable value of 
electric lighting works should be, roughly speaking, as follows: 
Take the gross receipts for the year and make the following 
deductions therefrom, namely, working and management 
expenses, including in the latter item Directors’ fees, salaries, 


rates, audit, legal and general establishment charges. The 
balance so arrived at will be the profits of the whole under- 
taking. Next deduct the proportion of this profit which can 
be treated as due to what may be called ‘ tenant's capital," 
that is to say, capital expended in meters and anything 
else which would not belong to a hypothetical landlord 
assumed to be owner of all the rateable part of the under- 
taking. The difference will give the gross annual value of 
the rateable property. Finally, from this gross value there 
should be subtracted the statutable deductions for main- 
tenance and renewals of mains and works, insurance and 
depreciation. The ultimate balance so arrived at will be 
the rateable value. Where the works extend into different 
parishes the question becomes. complicated by the fact that 
each parish is entitled to a proportion of the rateable value, 
based not on the relative cost of the works in that parish com- 
pared with that of the whole undertaking, but on the receipts 
derived from the parish. The rateable value of the mains 
would then have to be ascertained separately from stations, 
and the rateable value of the mains in any parish would depend, 
amongst other things, upon the proportion which the receipts 
for that parish bear to the gross receipts. Тһе sum of all these 
separate assessments must not, however, exceed the total 
rateable value of the whole undertaking. 

It will be seen that the rigid application of these principles 
in practice must involve in many cases the preparation of 
accounts of a complicated nature, and afford plenty of room 
for dispute as to details. The result has been to foster a policy 
of agreeing quickly with the adversary, by some rough and 
ready method of compromise ; so that although the main prin- 
ciples for ascertaining rateable value have been: frequently 
discussed before the Courts, there are many questions of detail 
which have never received judicial decision. Probably electric 
‘lighting undertakers will be guided by a similar policy ; and so 
long as the item of rates does not figure too largely in their 
annual accounts, they will continue to pay, and like other 
people to grumble at the persistently upward tendency of the 
collector’s demands, trusting that they may live long enough 
to benefit some day by the long-deferred revision of our rating 
system. 
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‘The Principles of the Transformer. By Dr. FREDERICK BEDELL, 
8vo., cloth. (New York : The Macmillan Company.) 


It may be questioned whether the demand for an additional 
‘volume, dealing, in a space of some 400 pp. 8vo., largely with 
the hypothetical transformer of the mathematical variety, is 
sufficient to justify the existence of this latest addition to 
‘transformer literature. In the ten years of its short and active 
life the transformer has certainly suffered as much from its 
-friends as from its enemies. At its first appearance in this 


‘vale of tears mathematical physicists of a certain type fell over 


head and ears in love with it. Ignorant of its real inner 
‘nature, they dressed it up in certain ready-made mathematical 
-garments, and spun a long romance in algebraical language 
about its doings at home and abroad. Like other dumb 
animals, not being able to emit anything but an inarticulate 
hum, it was unable to offer a word of protest against the pro- 
duction of this burlesque. Manufacturers and other experi- 
mentalists, however, who had to get a day’s living out of it, 
and were in the habit of standing no nonsense, very soon came 
to the conclusion that all this mathematical finery really 
amounted to very little. They took the matter in hand with 
the brutal frankness of experiment, and, with some trouble 
in contriving suitable means, discovered the precise manner 
in which its currents flow in its copper veins, and the mode in 
which its sturdy little iron body thrills with magnetic tremors, 
That being done, the next matter was to predetermine what it 
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would do, or to so mould it as to make it achieve desired 
results. Then came the difficulty. If the exact manner in 
which its core induction varies with any given mode of 
variation of the magnetising force could be expressed in some 
neat and simple algebraic formula, the puzzle of its doings 
would be solved. But no one has yet found the equation to 
the hysteresis loop of induction in iron in terms of magnetising 
current; and so it comes to pass that transformer manu- 
facture is a question largely of experience as to what will not 
succeed, and only partly of applying known principles to pro- 
duce definite results. A book, therefore, on the Transformer, 
whether about its principles or its practice, to be of the slightest 
use in this year of grace, must deal very much with the results of 
experiment ; and the literary chef who proposes to cater for the 
wants of those who are concerned with any other form of trans- 
former than the heroine of mathematical fiction must serve up a 
limited course of sine-curve mathematics, and bring his results 
very considerably to the test of actual experiments. That 
mode of treatment is, however, chiefly conspicuous by its 
absence in the volume before us. The tone of the preface 
might lead the uninitiated reader to suppose that this volume 
opened up the subject for the first time, and that no previous 
ground had been broken by writers such as Kapp, Fleming, 
Ewing, Blakesley, and others. The first and second chapters 
are occupied with a short general description of the mode of 
using transformers, and with a formidable list of symbols set 
apart for subsequent use. The third chapter enters upon a 
discussion of the magnetic circuit. It follows closely on 
the lines of other well-known English text-books, and in no 
respect rises beyond being а resumé of information culled from 
them. The reader is not assisted to grasp the meaning of 
fundamental quantities by any original attempt to bring them 
down to the level of practice. Magnetic induction is defined 
as being the total number of lines of force which pass through 
any space. What should we think of a writer who defined 
electric eurrent or current density as being the total number 
of lines of (electric) force passing through any space? Yet it 
would not be one whit more inadequate as a definition. It would 
almost seem as if mathematical writers conspired to bewilder 
the student as to the meaning of this term "induction." Some 
construct in masses of iron imaginary transverse crevasses, into 
the depths of which the student is invited to descend, carrying 
in his hand “а free magnetic north pole," like a policeman’s 
bull’s-eye, with which he is to make exploratory observations. 
Others, through not sufficiently distinguishing between 
numerical value and physical nature, lead him to believe that 
magnetic force and magnetic induction are one and the same 
thing—as cruel a deception as suggesting that there is no 
difference between electric current and electric force. Why 
not deal honestly with the ingenuous reader? Tell him that 
just as an electric current in a conducting circuit produces or 
may produce electrolysis, and the unit current is defined as 
one depositing so much silver per second, so magnetic 
induction in & magnetic circuit produces, when it varies, 
electromotive force in a conducting circuit linked with it. 
The unit of magnetic induction (call it a Weber, or what 
you please) is one which, when added to or removed uniformly 
in one second from a magnetic circuit, creates an electromotive 
force of one volt in a conducting circuit linked once with it. 
Build up from this*the definition of magneto-motive force by 
the aid of the idea of magnetic reluctance, and the student 
has at once practical conceptions which lead to methods of 
measurement. Anything else leads to confusion. Chapter IV. 
brings us to the simple treatment of harmonic currents and 
electromotive forces in circuits possessing inductance and 
resistance, in which chapter the author makes a judicious 
and careful selection from the material gathered by other 
writers who have preceded him in this field. | 
A short section on the theory of the alternator contains a 
polar diagram of alarming complexity but doubtful utility. 
In Chap. V. to Chap. XIV. inclusive we are then plunged 
into a discussion of the mathematical theory of transformers 
and condensers, with the usual limitations of constant coeffi- 
cients of induction and simple harmonic variables. As an 
example of ingenuity in the construction of most complicated 


book is worthy of the highest praise; but we should very 
much doubt whether the most persevering engineering student 
or ambitious young draughtsman who waded through it would 
rise from it with anything more permanent than a headache 
as his reward. 

A slightly more useful chapter follows on the design and 
construction of transformers, prefaced by a very sketchy his- 
torical account of the development of the induction coil. 
Ruhmkorff, as usual, is prominently associated with the induc- 
tion coil, and Page’s 1838 coil is figured. Callan, however, 
to whom we really owe the coil with two separate wires of 
different sizes, has his name merely mentioned; and other 
English inventors, Bachhoffner, Hearder and Apps, are passed 
over in silence. After some generalities on the subject of 
transformer design, we reach a single numerical example of the 
design of а 5-kilowatt transformer for power purposes, trans- 
forming from 1,000 to 100 volts and for 125 frequency. 
This transformer is designed to have a core loss of 187 watts. 
Almost any of our principal manufacturers would undertake 
to provide a transformer of this size with a core loss of 70 
watts. The efficiencies are then calculated; but as no actual 
tests of the transformer are given to confirm them, the student 
has no way of discovering the actual result to which these 
empirical formule when used lead. Chapter XVI. deals 
with transformer curve tracing. With one exception the 
curves are taken from a Hedgehog transformer. As open- 
circuit transformers are very little used in practice, it would 
have been more assistance to the reader to exemplify the 
behaviour of the closed-circuit transformer. | 

No actual practical details for obtaining the curves are 
given. The remaining chapters deal with transformer testing 
and the consideration of the effects of hysteresis on the form 
of transformer diagrams. As regards the subject of testing, 
none of the actual practical refinements and precautions are 
adequately described, and many of the little details which 
make all the difference between knowing about the subject 
and knowing how to do it are omitted. The student, for 
instanc2, reading this chapter might be led to suppose that 
the three-voltmeter method would be a good one to use in 
testing transformers at а sub-station. 

On the whole we cannot conclude that the book will prove 
of much service to those actually engaged in transformer con- 
struction or design. It is handled too much from the point of 
view of the mathematician, and too little from that of the prac- 
tical electrical engineer, to take a place in the drawing office. 
The engineering student will not find in the book the elementary 
information cast in any sufficiently new mould to make the 
book a distinct advance in the treatment of the subject on 
other treatises in use, and he will look in vain even for the 
simple practical information necessary to enable him to design 
a choking coil to work in series with an alternating arc lamp. 
The references, with few exceptions, to other literature on the 
subject are to American publications and sources. The book 
is well printed, and the typography clear; and although in the 
particular copy we have before us pages 117 to 132 inclusive 
are missing, owing, no doubt, to an oversight of the binder, 
the book is generally well got up. J. А. Е. 


Les Applications de l'Blectrolyse à la Métallurgie. By М. U. 
Le VERRIER, Ingénieur en Chef des Mines. (Paris: Gauthier-Villara 
et Fils.) 


This little work of 55 pages may be useful to those who 
wish for a short account of the principal industrial applica- 
tions of electrolysis to the refining of metals, and their recovery 
from their ores; as it is pleasantly written and well illustrated, 
though not full enough for the use of the student. "The work 
is rather a collection of notes on the various subjects treated 
of, and it requires a previous knowledge on the part of the 
reader, or subsequent study and practical experience, to make 
these notes commercially useful. Dut there are many people 
nowadays who may be glad of a short work of this sort, which 
gives accurate information and is not overloaded with details 
which do not concern the general reader. The author con- 
fines his attention to those electrolytic processes which have 
been employed commercially, and which do not involve the 


polar diagrams and elaborate equations, this section of the i electrolysis of a fused salt, and which do not come under the 
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head of electroplating or electrotyping. This considerably 
narrows the sphere of the work; but it is a wise limitation, 
for the theory of electrolysis is far too complex and contro- 
versial to admit of its being satisfactorily treated in a book of 
this sort, while to have included the various applications of 
electrolysis which have not got beyond the laboratory stage 
would only have confused the reader. 

As might be expected, copper receives the largest amount 
of attention ; but nickel, zinc, antimony, tin, the alloys of the 
precious metals and the extraction of gold are also dealt with, 
and the economic and electrical problems involved in estimating 
for electrolytic plant are fairly and clearly set forth. The 
Elmore process, which finds favour in France, is described, as 
also a very recent method introduced by the “ Société de 
Cuivres de France," by which the metal is deposited on 
rollers which are so arranged that, when they have received a 
protecting coating, they bear on one another, and consolidate 
and burnish the deposit. The circulation and ventilation of 
the electrolyte are dealt with, and the author notes the great 
difference which exists between the European and American 
practice as regards the current density employed; for while 
in the former the current density ranges from 20 to 40 
amperes per square metre, in the latter it often rises to from 
80 to 100 amperes. With reference to the acidity of the bath, 
the author contents himself with stating that the solution 
usually contains 15 to 20 per cent. of sulphate and 5 to 6 
per cent. of free sulphuric acid; and that, though the presence 
of the latter.increases the purity of the deposit, care must be 
taken to avoid an excess which retards the deposition and 
increases the amount of energy required to effect it. On 
this head fuller information is desirable, as by some the 
waste of energy has been ascribed to the formation of 
persulphuric acid. 

The author’s conclusions are that the electrolysis of aqueous 
solutions cannot be considered a satisfactory method for the 
extraction of metals from their ores ; for, with the exception of 
the Siemens process for the treatment of gold ores, there is 
only one method for electrolytic separations, and that is a 
secret one for the treatment of Canadian copper ores contain- 
ing nickel. Electrolysis is usually employed for the purifica- 
tion of metals which have been already fairly purified by 
ordinary chemical means. The refining of copper and of silver 
poor in gold come under this category; the former is a well- 
established industry, and the latter bids fair to become so. 
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SOME DISTINCTIVE FEATURES OF CONTINENTAL 
ELECTRICAL ENGINEERING PRACTICE.* 


BY KENELM EDGCUMBE AND КЕ, J. FOX. 


The object of this Paper is not so much to describe particular 
installations, but rather to point out in what respects Continental 
practice in general may be said to differ from that found in this 
country. An attempt has further been made to give, as far as pos- 
sible, a few of the advantages and disadvantages met with in the 
respective systems, and the reasons which seem to have led to the 
adoption of the one or the other. Since it is probable that in most 
cases the system which appeared to be the most suitable has been 
adopted, we have as much as possible resisted the temptation to 
decide which of the two perfectly distinct methods, the British or 
the Continental, is the correct one. We say it has been во in most 
cases, as the Continental way of giving contracts, viz., without the 
intervention of the consulting engineer, has in some cases had the 
effect of causing that system alone to be employed of which the 
large contracting firms hold the patent rights. | 

It would seem that the majority of the most noticeable points 
of difference may be traced to the fact that Continental engine 
builders have in the past given their attention almost exclusively 
to the design of extremely efficient slow-speed condensing engines. 
Electrical engineers abroad have consequently been forced to design 
their dynamos to suit these engines. In England, on the contrary, 
the work of the late Mr. Willans and others has resulted in the 
5 of the numerous high-speed engines which are now to 

found at almost every central station in this country. Further, 
as at an early stage Continental engineers fully appreciated the 
efficiency and convenience of direct coupling, there was nothing for 
it but to build slow-speed dynamos, and consequently multipolar 
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machines came into favour. In order to economise floor space, 
they were further induced to lay down unita of considerable size; 
for, of course, the space occupied by a station of given output is 
proportionately smaller the larger the unite chosen. These con- 
siderations further account for the large storage plant to be found 
in niost Continental central stations, for it is only by running large 
units continuously, charging the battery during light load, and 
being assisted by it at times of heavy load, that any degree of 
efficiency can be attained. To this fact may further very probably 
be traced the decided leaning of Continental engineers towards 
continuous rather than alternating currents, since storage batteries 
can only be employed with alternating currents by the use of rotary 
transformers, which must, at the best of times, be somewhat com- 
plicated and inefficient. In this connection it may be mentioned 
that a large storage plant has recently been installed for the light- 
ing of a theatre at Zürich, the cells being charged by rectified 
alternating current. By a slow-speed engine in England we usually 
mean one running at anything below 200 revolutions per minute, 
whereas high-speeds range from this up to, say, 400 revolutions per 
minute. 

Without entering into the extremely controversial subject of 
high versus slow-speed engines, it may be remarked that a fast- 
running engine is for a given power smaller and lighter than a slow- 
running one, and that the greater number of impulses given per 
unit of time ensures for it à more even turning moment. The 
initial condensation in a high-speed engine is very considerably 
diminished owing to the shorter exposure of the cylinder surfaces 
to successive changes of temperature. By this means an unjacketed 
engine becomes practically as good asa jacketed one. It is often 
claimed for slow-speed engines that the wear and tear, and 
consequently the cost of maintenance, must be less than with 
high speed. This, however, overlooks the fact that the piston 
speed is in reality much lower in the latter case, about 525ft. per 
minute being the maximum in any single-acting electric light engine. 
The wear of piston rings and cylinders is therefore actually dimi- 
nished, as also that of valves and glands. As regards governing, by 
reason of the small amount of steam contained within the cylinder 
at any one time, the high-speed engine has somewhat the advantage. 
The variation in speed also during each revolution is smaller in this 
case. 
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Fic. 1. 


Turning now to the question of dynamos, it has been already 
pointed out that slow speeds were practically a necessity on the 
Continent. It may, therefore, be worth while to inquire very 
briefly how it is that the multipolar dynamo enables this to be 
obtained without increasing the weight or cost of the machine. 
Now, in order to get sparkless commutation, it is necessary 
that by the time the brush ceases to short-circuit an armature 
coil, the current in that coil shall have died out. To 
obtain this end, first, the self-induction must be reduced 
by having very few turns per section; second, he coil must 
be caused to cut a fringe of lines of force of such a direc- 
tion as to counteract the self-induced E.M.F.—that is, a lead 
forward or backward, as the case may be, must be given to the 
brushes. Now, the armature being itself an electro-magnet, will 
produce a field in the air-gap, as shown іп Fig. 1. At B the field 
in the gap will in the case of a generator be strengthened, whereas 
at A it will be weakened, and it is just at A that a field is neces- 
sary, as has been said, for sparkless commutation. If, therefore, 
the armature overpowers the field-magnets at this point, sparkless 
commutation will be impossible. Now, since the resistance 
encountered by the armature field is almost entirely in the air 
gap, its magneto-motive force will be proportional to ampere-turns 
embraced by each pole-piece ; that due to the field-magnets will be 
proportional to the intensity of the lines in the air-gap multiplied 
by the length of gap. Thus there will always be a minimum length 
of air-gap, below which it is impossible to go. Now, if this s 
is required for windings and clearance, as in small machines will be 
the case, well and good. With large machines, however, it will 
be found that the necessary air-gap becomes excessive, and the 
efüciency of the machine is impaired. Suppose we have a 
generator with a double magnetic circuit, say of the Manchester 
or Crompton type, having N conductors round the armature, and 
taking 1 amperes without sparking, the ampere-turns per pole- 
piece upon which the sparking depends will be proportional to 


2 3 and will also depend, of course, upon how much of the 


armature is embraced by the pole- pieces. 


640 


THE ELECTRICIAN, SEPTEMBER 11, 1896. 


Now, by cu*ting through the pole-pieces, as shown in Fig. 2, we 
shall get a four-pole machine, and with the usual parallel grouping of 
the armature conductors, it will give half the original volts at the same 
speed. Let us now re-wind the armature with double the number 
-of turns, which can, of course, be done without increasing the 
length of air-gap, by slotting the armature. At the given speed the 
volts will now be what they were in the two-pole machine, and the 
amperes аге 2 i, consequently the output has been doubled; com- 
mutation will still be sparkless, for the number of ampere turns per 


pole-piece is unchanged, for they are now proportional to Nx2 
——5 * 2 Thus the output of the machine has been doubled, 


and yet the weight is practically the same as before, or, what 
is usually of more importance, the speed for a given output and 
weight can be reduced to half its original value. A corresponding 
saving in material is attained by going over to six, eight, or ten poles, 
but, of course, the labour would increase somewhat with the number 
of ү It is probable, owing to the fact that in England the cost 
of Jabour is greater compared with that of raw material than abroad, 
that multipolar machines have found so little favour here. 


Fic, 2. 


Closely connected with the question of multipolar design is that 
of using cast steel in place of wrought iron for the magnets. On 
entering the erecting shop of almost any Continental firm, the first 
thing that strikes one is the almost entire absence of two-pole 
machines of any sort, and the second (as a result of this) is the 
almost universal use of cast steel for the magnets. With our English 
system of building up the cores from separate pieces of wrought 
iron, each joint having to be accurately machined, it is probable 
that any saving in material used in a multipolar dynamo will be 
more than counter-balanced by the extra labour required. With 
cast steel, however, the cost of the finished magnet is much more 
nearly proportional to its weight. We are given to understand 
that the permeability of the cast steel used by one firm comes out 
from 3 to 5 per cent. higher than that of good wrought iron, and 
that of forged steel still higher. 

Of course, there are several other considerations to be taken into 
account, as affecting the number of poles selected, such as the 
increased number of commutator segments, and the additional 
brushes required ; for it is to be noted that the armature employed 


Fic. 3. Еіс. 4. 


on the Continent is almost invariably a simple Gramme ring, with 
a separate brush to each pole. Again, the length of wire required 
for the magnet coils increases as the square root of the number of 
poles, and therefore, for a given loss, the copper required in the 
magnet coils is directly proportional to the number of pules. As 
regards the cost of the magnets themselves, we are informed by an 
English firm that two-pole wrought-iron magnets, when machined 
up, come to 20 per cent. less per hundredweight than cast steel 
multipolar magnets, with, say, four or eight radial poles. 


It would : 


shaft, and carries the oil with it. Excepting in small sizes, drum 
armatures are very rarely found. Siemens and Halske, indeed, 
build a large number of two-pole machines, often with drum arma- 
tures ; but with this exception ring-wound armatures in multipolar 
fields are almost universal. In very small sizes, drums, often 
slotted, are much used. The field-magnets are found to take a 
variety of shapes, but usually some modification of the form shown 
in Fig. 3. The windings are generally situated at A ; but some- 
times they are to be found at B, as, for example, in many of 
Thury's machines. They are, as a rule, cast in one; but in large 
machines they may be made in two or more pieces and bolted 
together. Often, no pole pieces are employed, the former being 
kept in place by set screws, or if the area of the pole so obtained 
is not large enough, cast-iron pole-pieces may be bolted on. In 
some cases the pole is hollowed out (Fig. 4), thus economising 
metal, but taking more copper for the magnetising coils, 

One type of machine, perhaps, deserves notice, as possessing 
several rather peculiar features.  Thatis the so-called ‘‘ Inner- 
pol" machine of Messrs. Siemens and Halske. This machine 
differs from ordinary design in two ways: first, the armature 
revolves outside the field-magnets, which are stationary, and 
second, the commutator forms one with it, and together they have 
the appearance of a huge ring armature, with, however, the 
insulation turned off the outer rim. This method gives, of course, 
a very large number of commutator segments, which, although 
involving considerable labour, reduces sparking to a minimum. 
Occasionally, however, an ordinary commutator is employed with 
these machines, especially when a high voltage is required. A 
further advantage is that the length of the magnetic circuit is 
reduced to a minimum, and the armature has a very large radiating 
surface. Some of the machines, even in small sizes, run at 
extremely slow speeds, a 15-kilowatt generator giving, for instance, 
75 volts at 90 revolutions per minute. Consequently, they are 
much used for direct-coupled exciters, which, with flywheel alter- 
nators, have to run, for small machines, at an extremely slow speed. 


TABLE I.— Central Stations in England, Germany, and France. 


England, Germany. France, 

System. No. Per | Per | No. | Per 
| | cent. | cent. cent 

4 = ETE eS Move 
Continuous current . . 41 44 120 81 293 79 
Single-phase alternator ...... 50 54 15 10 75 20 
POLY DDAGA! сч улуу» ауф дө» ces CEP, LITT 8 5˙5 4 1 

Ch CT VERIS APP UPS IIR 2 | 2 5 | 3˙5 

ee 93 100 |148 100 | 372 100 


The following Table gives the economy of copper in transmission 
by the various systems. Two distinot cases arise (1) where the 


maximum P.D. allowable is fixed, and (2) where the effective 
voltage alone enters into the question :— 
Tase II. 
Weight of copper. Cost of cable. 
System. | ä —— 
Case 1. Case 2. Case 1. 

Continuous current REI | 100 100-0 100 
Single-phase, two wires 200 1000 146 
Two-phase, four wires | 200 1000 | 200 
Two-phase, three wires ......... 291 728 | 218 
| Three-phase, three wires ...... i 150 750  ! 150 
*Three-phase, four wires | m | 292 | us 


therefore seem that when a fairly high speed is possible, no great 
saving is to be effected by the use of steel magnets cast in опе. 
piece; but it is noticeable that many English firms are now taking 


to cast or pressed steel in the place of wrought iron. 


On the subject of the various forms given to continuous- current 


generators, little need be said, as everyone is probably already 


familiar with them. A few points, however, may be of in‘erest. | 


In the majority of cases, both generators and motors have self- 
oiling bearings, having a loose ring which runs round with the 


* In case of three-phase four-wire system the wire from neutral point ig 
supposed to have half- cross sectional area of the other three wires. 


Those who have not had an opportunity of inspecting engineering 
расса in Germany, and elsewhere on the Continent, are often 
ed to believe that the alternating-current work considerably out- 
weighs that carried out on the continuous-current system. This 
very general belief is probably due to the fact that the names of 
German and Swiss manufacturers are so intimately connected with 
the development of the two and three phase systems. The field 
for distant-power transmissions, often from plentiful sources of 
water power, is very great, and hence these firms have necessarily 
given their attention to that class of machinery which appears 
specially suitable for work of this description. As a matter of 
fact the alternating stations amount to only 16 per cent. of the 
total number of stations, and of these about 6 per cent. are poly- 
phase. In France alternating plant makes up 21 per cent., with 
only 1 per cent. polyphase, while in England we have no less than 
54 per cent. single-phase alternating stations, with, of course, no 
polyphase stations at all. (See Table I.) In Germany 50 per cent 
of all the stations employ storage cells, which are usually placed in 
sub- stations. These sub- stations are generally fitted with complete 
booster plant for battery charging purposes, and are situated at 
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formers, and little or no secondary circuits ; high frequencies should 
be employed (say, up to 120 alternations), for which reason they 
are common in the United States. With large transformers grouped 


the centre of distribution. The distributing mains appear, ав а. 
rule, to be laid on the three-wire system, whilst only two wires run 
back from the sub-station to the generators. In many cases the: 


plant runs for only a part of the 24 hours, the engines being shut 


down, and the battery left to the remaining work. 


With regard to the best frequency to be adopted in alternating- . 


current schemes, England seems to hold an intermediate position 


between American and Continental practice. In the former country 


frequencies up to 140 alternations per second are to be found, 
whereas on the Continent 40 to 70 seem to be the rule. The 
choice must depend on the purpose for which the supply is required. 
We will briefly consider the effect of the frequency—first, on the 
line ; second, transformers ; third, generators and motors. 

With regard to the line, little need be said ; the frequency makes 
itself felt—first, by the skin effect; second, by self-induction ; third, 
by capacity. The increase of resistance due to the skin effect is 
proportional to the square of the frequency, and while in small con- 
ductors it may be negligible, it varies as the fourth power of the 
diameter ; and therefore in large secondary cables it may amount 
to a considerable loss. The self-induction and capacity of the 
circuit oppose each other, the former being of most importance in 
overhead, and the latter in underground lines ; they should, there- 
fore, as far as possible, be made to neutralise each other, and the 
frequency be chosen accordingly. In overhead lines this will most 
probably be impossible, but in underground concentric cables the 
capacity will probably amount to as much as 4 microfarad per mile. 

The effect on the transformer is more important. Now the cross 
section of the transformer core must be such that with an open 
secondary the back E.M.F. in the primary, due to self induction, 
shall, as nearly as possible, equal the impressed E. M. F., i.e., S is 


proportional to БУБУ where S is the cross-sectional area of 

% 
core V, the impressed E.M.F. n the frequency, В the induction, 
and N the number of turns of primary winding. According to 
Steinmetz, the loss of power by hysteresis per unit volume is pro- 
portional to the 1:6th power of the value of magnetic induction B. 
Therefore, for a given loss, the product пх B increases with the 


frequency ; hence the necessary cross-sectional area of the trans- 
е e ы 1 e 
former decreases with an increase of periodicity, S , or, with 
on 


a given area, the efficiency increases. A limit is, however, soon 
reached on account of the reduced radiating surface in large sizes, 
since the volume, and therefore the heat generated, is proportional 
to the cube of the linear dimensions, whereas the radiating surface 
is only proportional to the square of the dimensions. 

Turning now to the effect of frequency on alternators, whether 
generators or motors: suppose we take an ordinary alternator, 
consisting of a double crown of poles with an armature revolvin 
between them. Say the frequency is 100 at a given speed. Cal 
this machine A. If now we imagine that pairs of adjacent poles are 
merged into one, so as to give half the number of poles, each of 
double the area, the same being done with the armature coils, the 
machine will have a frequency of 50 at the same speed. Call this 
machine B. Since the total polar area is unchanged, the total flux 
will be the same as before ; and therefore to get the ваше volts, the 
turns of wire on the armature need not be increased, but, of course, 
the turns per section in B are double that of A. Since the number 
of spaces between adjacent poles has been halved, the diameter of 
B will be less than that of A. Further, the length of wire required 


for both armature and field will be reduced in the ratio 2: ,/2, and 
therefore for a given loss in both the weight of copper in B will be 
half that in A, while the weight of the machine will remain prac- 
tically unchanged. Now, since the self-induction per сой №, x i, 
х S, where S is the sectional area, that of the whole armature B will 
be double that of A. Now, the number of alternations of each arma- 
ture coil are in B twice as great as in A, whereas the alternations 
per field coil are unchanged. From this it follows that for a given 
lag of current, the armature reaction would in machine B be double 


that in A; but since the self-induction is greater the reaction, and | 


therefore the drop in volts as the load increases, will be more than 
double that in machine A. This drop will be especially noticeable 
on а motor load. The armature reaction has to be reduced, either 
by decreasing the number of conductors on it, which means in- 
creasing the field strength (and with it the weight), or by increasing 
the magnetic reluctance from pole to pole (and, therefore, the 
exciting current) The machine having the larger number of poles 
will therefore probably be lighter than the other, but more expen- 
sive, on account of the extra labour entailed in machining, &c. In 
the case of asynchronous motors (single phase or polyphase) self- 
induction is necessary for efficient running at light load; in fact, it 
is found that the current taken at light load is very nearly propor- 
tional to the number of poles, and so also is the starting current, 
and consequently in this case the frequency should be kept as low 
as possible. 

We thus see that the periodicity to be adopted depends entirely 
on the character of the load, with small house-to-house trans- 


in parallel, such as are usually met with in England, a somewhat 
lower frequency may be employed with advantage (say, up to 90 
alternations) ; whereas, if a motor load is expected, as ap ntly 
is the case on the Continent, a considerably lower periodicity is 
advisable (not exceeding 60 alternations per second, say). 

In considering the relative economy of transmission by the 
various alternating systems, two perfectly different cases arise. Ist. 
When the maximum voltage allowable is fixed, say from considera- 


| tions of economy, safety, &c., as will usually be the case in primary 


circuits, and in all long-distance transmissions. 2nd. Where the 
effective voltage is alone of importance, as will be the case in 
the secondary circuit. Now the power transmitted by an alter- 
nating curent is proportional to the effective voltage, whereas 
the pressure tending to break down the insulation is the maximum 
potential difference. In a continuous-current system the maximum 
volts and effective volts are one and thesame. With an alternating 
current, however, the maximum volts are / times the effective 


volts (assuming the curve E. M.F. to be a true-sine curve), thus if the 
effective volts are 100, the maximum volts will be 140. The same 
reasoning, of course, holds good for the current ; and, therefore, 
the copper in the mains is less usefully employed in an alternating 
than in a continuous-current system. Taking first the single- 
phase alternating. lf the maximum volts in the line are 
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Fic. 5.—Curve I.: Onc Phase, two Wires, showing P.D. between the 
two Mains. Curve II. Two Phase, four Wires. (а) and (В) gives potential 
above earth of points a and с respectively. (y) gives P.D. between а and 
b, and (5) the P.D. between a and c. 


represented by one, the effective volts, as we have said, 


will be only 75 . A continuous current transmission could be 
2 

employed, working at, say, 1,000 volts; whereas the effective volts of 
the alternating system, having the same maximum pressure, would 
be only 700, and consequently the copper required would be twice as 
great (since for a given efficiency of transmission the weight of 
copper varies inversely as the square of the volts). If the effective 
pressure alone is fixed, the two systems are equally efficient as 
regards weight of copper. | 

Coming next to the E. M.F. curve of a two-phase system (curve II., 
Fig. 5), it will be seen that not only is there the potential differ- 
ence between the two ends of the same main to be considered, 
but also that between the two separate mains—the former, how- 
ever, being the greater—the copper required will be the same as 
in the case of the single-phase. As to the result of combining 
two of the mains into а common return (curve III., Fig. 6), it must 
be observed that the current in the latter is only V2 times that in 
each of the other two mains it replaces. Hence it would seem that. 
there should be a saving of 25 per cent. of copper for the same line 
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Joss. Further consideration, however, will show that this only armature. In large sizes, however, in order to avoid the great rush 


applies to the case in which the effective pressure is alone fixed, 
for it will be seen that the maximum potential is raised to 1, 400 


volts. It can therefore be shown that if the maximum potential 


is fixed at 1,000 volts, the effective pressure would be so far lowered 


that, instead of saving copper, the weight of the line would actually 
be raised to 291, as compared with 100 for the continuous-current 
system. | 
In the case of athree-phasesystem with six wires(curve IV. Fig: 7), 
it will be scen, first, that the sum of the energies in three of the wires 
at any instant is equal to zero, and that, therefore, if the further 
ends are simply joined up into a so-called neutral point, no common 
return is needed, as it would have to carry no current: this is 
known as the star coupling. Secondly, that the two waves differing 
by 120deg. may be replaced by a third, differing from each by 
60deg. ; hence the six mains may be replaced by three, each of the 
same size as before: this is known as the mesh coupling. The 
maximum potential in each case is 1,730 volts, and the effective 
volts are 700, as before. It can be sbown that if the maximum 
otential has to be reduced to 1,000, the copper required will be 
50, as compared with the 100 required with the continuous system. 
Where the effective voltage alone is fixed, the weight of copper 
comes out to 75 only. | 

The above considerations simply give the relative weight of 
copper required for the line in the various systems ; but except in 
overhead transmission, the cost of a high-tension line is by no 
means proportional to the weight of copper used. 

The approximate results obtained by taking the cost of insula- 
tion into account are given in Table II., high-tension single- 
armoured cable designed for working at 3,000 volts being assumed. 
Further, in an actual transmission, the line loss would not be kept 
constant in all the systems, but decreased in that employing the 
least copper, according to Kelvin’s law. The table will, however, 
serve to roughly indicate the relative economy of the various 
systems. It will be seen that the three-phase is considerably the 
most eflicient in both the primary and secondary circuits, and it 
may be remarked that it is much more largely used on the 
Continent than the two-phase. The continuous current is merely 
entered for the sake of comparison, and not as being necessarily 
a possible substitute for the alternate current. 

Alternate-current motors may be divided into single phase or 
polyphase, of the synchronous or non-synchronous type. The dis- 
advantage of the single phase is, of course, that it will not start 
by itself, and the synchronous type (in common with all other 
synchronous motors) requires a continuous current to excite the 
field-magnets. Self-starting single-phase motors are used to some 
‘extent in small sizes, but are, as a rule, found to be inefficient, and 
the starting gear somewhat complicated. In large sizes the question 
of self-starting is often of less importance. As an example of a 
transmission by single-phase synchronous motors, the lighting of 
Cassel may be cited. The installation consists of a generating 
station, situated at a distance of about four miles from the town, and 
comprises two Oerlikon alternators, each of 100 H. P., driven by 
water power. The average fall is about 4ft. 6in., but at times of 
very low water the turbines are supplemented by steam power. 
Current is transmitted at 2,500 volts to two sub-stations in Cassel, 
where it is converted by rotary transformers, each consisting of 
two continuous-current generators, direct coupled to an alternator, 
which acts as à motor. Current is distributed to a three-wire net- 
work at 110 volts. When it is wished to start up (the plant not 
being run during the day), the order is given from the sub-station 
by telephone. One of the continuous-current generators is then 
run round as а motor by the secondary cells with which the station 
is provided. So soon as the alternate-current motor has got up its 
correct E.M. F., a synchronising lamp is switched in (a double knife- 
edge switch, allowing either voltmeter or lamp to be inserted as 
required). When synchronism is reached, the motor is switched 
in, and a load gradually put on the continuous-current generators. 
The whole operation is extremely simple, occupying say half a 
minute. It would probably have been even more so had the high 
and low-tension boards been somewhat nearer together. As it is, 
two men are required, one for each switchboard. At the gene- 
rating station, the turbine and dynamo rooms are connected by a 
ship's telegraph apparatus, so that the turbines can practically be 
regulated from the switch gallery. Nearly all transmissions of 
power are now, however, carried out by the so-called ‘‘ drehstrom " 
motors, chiefly of the three-phase, non-synchronous type. Poly- 
phase generators are made in a variety of forms, aud need not be 
described here. One type, however, designed by von Dolivo- 
Dobrowolski, may perhaps be mentioned, as it is somewhat peculiar 
in having no sliding contacts whatever. The magnet consists of a 
ring of U section, slotted out to form poles, and the single exciting 
coil, fixed inside the armature, is stationary. In large sizes the 
copper required for both field and armature coils in machines of 
this type amounts to only ölb. per horse-power. 

Turning next to motora, we find that in small sizes the motors 
employed are usually of the induction type, with short.circuited 
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of current at starting, the motors are either allowed to get up speed 
on a loose pulley, or a starting resistance is employed. This resist- 
ance is usually inserted in the armature circuit, since for a given 
current a greater torque is thus obtained than if it be placed in the 
main circuit. As the armature usually rotates, contact rings must 
be provided. The current is often led through a water resistance, 
which in the case of a three-wire star coupling, which is generally 
used, consists of three cells having three of the plates (one from 
each cell) connected together so as to form the neutral point. For 
driving hoists, or wherever large starting torque is required, no 
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Fic. 6.-—Curvc III. Two Phase, three Wires. (a) and (B) correspond 
to (y) Curve II. and give P.D. before joining up into à common return. 
(y) gives P.D. between a and b or c and b. 


starting resistance is employed, and a slip of as much as 12 per cent. 
is allowed, thus lowering the plant efficiency, but giving a torque 
at starting of two or three times the normal. It would appear 
that the efficiency of three-phase plant is nearly, if not quite, as 
high as that obtained in Germany with continuous-current machinee, 
three-phase motors having an efficiency of as much as 94 per cent. 
It is found in practice that polyphase motors will give about 30 per 
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Fic. 7.—Curve IV.: Three Phase. (a), (B) and (y) give P.D. between 
Termina!s of each of the Three Pairs of Mains (with Six separate Wires). 
(5) gives P.D. between « and б or c and 6 (either Star or Mesh Coupling). 


cent, greater output with 7 or 8 per cent. better efficiency than 
single-phase machines of the same price and weight. Polyphase 
transformers, however, cost, as a rule, considerably more than 
single-phase. It may be remarked that it is the almost universal 
practice now in both generators and motors to embed the conduc- 
tors in slots or holes drilled round the periphery of the armature 
and field. This has three advantages : (1st) reduction of air-gap ; 
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(2nd) mechanical strength; ($га) reduction of eddy currents in 

the conductors, thus obviating the necessity for stranding them. 
As an example of a three-phase installation, we may take that 

employed at the Dresden Railway Station. The area to be lighted 


by arcs and incandescent lamps extends for a distance of five 


miles on either side of the generating station. The plant consists 
of three flywheel alternators each of 300 н.р., designed by Messrs. 
Siemens and Halske, of Berlin. The current is generated at 115 
volts, and transformed up to 3,000 volte. It appears to be the 
usual practice on the Continent to generate at a low voltage, say, 
80 to 120, and then to transform up before transmission, as, though 
additional transformers are required, the generators are cheaper 
and lees liable to breakdowns, There being a large number of 
motors on the circuits, many of them working hoists and lifts, and 
therefore taking a large starting current, a special device was 
necessary to prevent the lighting circuit being interfered with. . This 
device consists of running two generators in parallel, but coupling up 
one of them to two mains only, all the lamps being joined across the 
terminals of these two mains (Fig. 8). This device, due to Mr. 
Ulbricht, appears to be entirely successful, and it must be admitted 
that the lamps, both arc and incandescent, burn remarkably steadily, 
even under these most trying conditions. 

At the works of the Maschinen Fabrik Oerlikon at Zurich the 
tools in the various shops are all driven by three-phase motors of 
the non-synchronous type, no starting resistances being employed. 
Where it is necessary to run lamps and motors on the same circuit, 
& fourth wire is run from the neutral point of the gererator to the 
lamps, which are connected between this wire and one of the other 
three mains. 

At the works of Messrs, Siemens and Halske, at Charlottenburg, 
continuous-current motors are exclusively employed. The Allge- 
meine Elektricitüts Gesellschaft, of Berlin, also employ continuous- 
current motors in their shops, supplemented, however, by a few 
three-phase motors, chiefly, probably, as an experiment. 

With regard to the various systems of charging for current, it may 
be remarked that for power required for purposes such as running 
motors, heating, or cooking, considerable reductions in price are 
made. In England this reduction is also frequently made; but 
experience of this system in central stations seems to have 
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shown that it is extremely inconvenient to have to charge two 
different prices, involving, as it does, two separate meters, 
special leads, &., and the impossibility of taking current for 
heating, say off any ordinary wall socket. Paris motors 
are in considerable use for driving elevators, &c., as the price 
charged in that town for hydraulic power appears to be rather 
high. The motors installed amount to about 330 kilowatts, or 
two per cent. of the power required for the total number of 
lamps wired. The average size of motor is about 3H.P. In 
Berlin the motors installed amount to nearly 1,500 RB. P., or 
12 per cent. of the total output. The price charged there for 
motor current, which in 1891 was 3d. per unit, was subsequently 
reduced to 21d., and in the new station in course of erection we 
are informed by Mr. Addenbrooke that it is to be only 1:1d. 
per kilowatt hour. This price, which is probably as low a figure 
as has ever been reached, applies, of course, only to motors taking 
current for a large number of hours at & time. In one case in 
England, where power is used on a large scale, the works' cost, 
including depreciation, comes out to our own knowledge to a third 
of a penny per kilowatt hour, but the experiment of selling current 
at little over one penny per unit is one which will be watched with 
interest. | 

Mr. Addenbrooke informs us that for all-day and night load, there 
is no doubt but that energy can be generated for electrolytic work, 
including all costs and depreciation, at something like 0:254. per 
unit, while for an all-day load for charging batteries, even at a 
considerable difference, say a mile or two, energy could be furnished 
under 3s. 4d., depending upon the load. 

In a large number of cases the central-station voltage is regulated 
by automatic means, and various other devices of a self-acting 
nature are to be found. A few examples may perhaps be of 
interest. In continuous-current stations, fitted with storage plant, 
the regulating cells are often switched in and out, automatically, 
by means of a constant pressure relay. In one device, employed 
by Messrs. Schuckert, a small motor is kept continually running. 
The relay causes it to gear in one direction or the other into a 
wheel connected with the switch lever of the cells. "These are, 
therefore, automatically switched in or out, as may be required to 
keep the station voltage constant. In other cases a small motor, 
permanently geared to the switch lever, is caused to revolve in the 
required direction by a relay, actuating a reversing switch. In 


alternating stations, where secondary cells are not available, the 
field-magnet exciters are often automatically regulated by a relay 
in parallel with the main circuit. In this case, of course, either 
of the above principles could be employed to switch resistance coils 
in and out. Another method is to cause the relay to raise or lower 
a number of contacts into a bath of mercury, by which means the 
coils to which they are connected are short-circuited one after the 
other. 

At Berlin there are two systems employed, by which not only is 
the existence of a fault made known, but also the exact feeder on 
which it oocurs. In one of them a pilot wire is led from the mid- 
point of the three-wire system at the station, round a relay to the 
Junction-box of each feeder. Should the main become earthed, a 
current will flow through the relay. This rings the bell, and allows 
a small indicator to fall, disclosing the number of the feeder to 
which the pilot wire was attached. "This method is due to Herr 
Agthe, and is said to work extremely well. Another method, due 
to Dr. Kallman, is also in use. He employs a single pilot wire for 
each feeder, earthed at as many points as possible, and passing 
through a relay to earth at the station. Should a considerable leak 
occur, à current will flow round the relay and set the bell ringing. 
A similar method can be employed to detect the presence of water 
in the junction boxes. The end of a pilot wire is bared and placed 
a short distance above the bottom of the box, from which it is 
insulated. The other end is connected to the plus or minus pole 
of the generator, and should sufficient water be present to earth 
the bared wire, a current will pass through the relay. 

An ingenious method of regulating the speed of the engines is 
employed at Dresden. А small motor on the engine serves to 
move a counterweight on the governor, in or out as may be 
required. It is thus possible to control the speed of each engine 
from the switch gallery, a most important consideration where 
alternators are regularly run in parallel. At this station also 
between each main and the earth, is connected a Kelvin elec- 
trostatic voltmeter, by means of which it is possible at a glance to 
determine the insulation resistance of the whole system. 

In conclusion, we would urge the immense importance of a close 
acquaintance with the methods in use in other countries, as if it is 
true that experience must be bought, it is equally true that it can 
often be bought at other people's expense, 


LOCAL DEVELOPMENTS OF AN AMERICAN 
CENTRAL STATION.* 


BY W. 8. BARSTOW. 


The time has been rapidly approaching when ihe public, realising 
the enormous value of electricity as a commodity, is no longer 
willing that the few should enjoy its benefits, but demands that it 
be placed within the reach of the many on the same basis as the 
necessities of life. Unwilling to wait for the fulfilment of the 
prophecies of the manufacturer as to a reduction in price, the 
public turns to its legal advisers, thinking itself entitled to some 
reward for the franchise which it has granted. With the begin- 
ning of legislation begin the worries of tho manufacturers ; for in 
many cases legislation, fraught as it is with politics, kills industries 
in its endeavour to sustain its own popularity. The time has 
already passed when new and improved machinery alone will 
accomplish a reduction in the cost, and it remains to the central- 
Station manager to study and plan many economies which can be 
brought about only through peculiar conditions of localities. Asa 
doctor diagnoses a case before prescribing a remedy, so the central- 
station man must study the effects of locality upon the cost of 

roduction. As the cost per unit of the product manufactured 

epends upon the quantity of gross business, as well as upon the 
generating economies in the cost of a single unit, it is necessary to 
take every advantage, not only of improved methods of operation, 
but also of new devices for utilising the product. Every company 
supplying current has its own peculiar conditions and surroundings, 
so that great care must be taken that what proves beneficial to one 
will not result in disaster to the other. | 

Among the many Eastern American cities there are perhaps few 

laces where the effects of surroundings are so strongly felt as in 

rooklyn, N.Y., where the scattered centres of population, caused 
by the enrolling into one city of numerous small adjacent towns 
which have not yet had sufficient time to amalgamate in their 
business interests, offer problems of distribution uncommon to 
many localities. 

The Edison Electric Illuminating Company, of Brooklyn, started 
in 1889 with a well-constructed modern station and six thousand 
16 с.р. lamps connected. With its only plant located in the heart 
of the city proper its progress was natural and success was rapidly 
attained, but after the cream of the business had been secured it 
still became necessary, as a matter of future business interest, as 
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well as of public policy, to extend its operations into less profitable 
districts. "This called for increased investment, which would not 
at once pay its interest charge, and in order that the new business 
might not prove a burden on its receipts it became necessary to 
force the business along the lines already laid by providing addi- 
tional uses for its manufactured product. 

Thus it was that six months after the starting of the first district 
station the Company began the development of the low-tension arc 
lamp. In the fall of 1890, although all low-tension arc lamps up to 
this time had been a commercial failure in the United States, and 
one of the greatest high-tension lamp experts had stated that they 
would never be a success, the Edison Company, of Brooklyn, 
prevailed upon the Universal Arc Lamp Company and the Electric 
Construction and Supply Company to furnish 50 sample lamps, 
promising that, should either be able to develop a successful lamp, 
an order for 500 would be forthcoming. The failure of the 
Universal arc lamp and the success of the Ward lamp are well 
known, and the popularity of the low-tension meter arc lamp can 
be best seen by the following list of connections of 1, 200 с.р. 
low-tension lamps to the system of the Brooklyn Edison Company : 
first year 590 ; second year 908 ; third year 1,778 ; fourth year 2,600; 
fifth year 3,800. 

Having launched its low-tension arc lamp project, the Company 
began to look to £n extension of business into new territory. The 
fact that the gross receipts of the Company during the first three 
months of operation hardly equalled its operating expenses, some- 
what dampened the enthusiasm of the stockholders as regards the 
building of additional stations. With a view therefore of ** pion- 
eering," underground tie line systems were devised, and two 
feeders, each 10,000ft. in length, were laid to new distributing 
centres. At the terminals of these were placed central-station 
switchboards, from which extended the Edison underground system 
of feeders and mains. The value of this method of entering a new 
distriot and supplying it with current from the parent station until 
it had developed sufficiently to support a separate station can be 
seen by the following result, compiled at the end of the first yoar's 
operation. The cost of current per unit supplied to the new district 
was, during the first year, only 30 per cent. of what it would have 
been had the same current been supplied by a separate station, 
necessarily operating at low efficiency, In other words, the cost of 
current generated at the parent station plus the loss in transmission 
and interest and depreciation on line, was 30 per cent. of what 
the current would have cost at & 24-hour separate station at the 
distributing end of the tie line. The difference in cost showed a 
profit from the very start of the new district. This system was 
successful in enabling the Company to start in new territories 
without loss to its net receipts. These districts have since that 
time increased in size, so as to financially warrant their being sup- 
plied from separate stations. In this way the commercial business 
of the Company has been rapidly developed throughout the city of 
Brooklyn. 

Up to 1892 attention had been paid only to the commercial side 
of the business, for all city lighting was being undertaken by a 
high-tension arc company. When, however, the latter announced 
his intention of entering the commercial field it was most natural 
that the Edison Company should decide to try its fortune in city 
lighting. With no completely-developed practical system of low- 
tension lighting suited to the conditions of the high-tension speci- 
fications, it nevertheless, in 1893, tendered a bid for all the street 
lights along the lines of its underground Edison mains. Everything 
was done to prevent the Company from securing the contract ; but 
low price and business-like methods prevailed, and the contract was 
awarded, ail lamps to be erected and burning in 60 days. In this 
time were developed, designed and put into actual commercial 
operation 600 low-tension street lights. With a view of holding 
the contract in years to come, every economy was carefully studied, 
and although several details in construction have been modified, 
yet the original system, as developed in 1892, is in operation to-day. 

One of the first problems to suggest itself was the turning on and 
off of lamps which were in comection with continuous supplied 
mains. The very large expense incurred by providing attendants 
for this purpose can be seen at once. The lamps averaged 500ft. 
apart, and as a twenty-minute interval was allowed between the 
lighting or extinguishing of the first and last lamps it was impos- 
sible for one attendant, walking 13 miles in that time, to control 
more than 15 lamps. This meant the employment of 40 men to 
simply attend to the controlling of the lamps. "This would mean 
an expense, at $4 per man, of $160 per 98 or $8,320 per year, 
for the lighting and extinguishing. In order to reduce as much as 
possible this great expense a clock switch was hastily devised for 
the purpose, at a total first cost of $3,600, and a total maintenance 
and repair cost of $2,800 annually; and this switch is still in 
successful operation, completely controlling at present more than 
800 street lamps at a saving of about $5,000 annually. 

The successful installation of a low-tension street-lighting system, 
and its ornamennal character and good service, soon gave the 
Edison Company the opportunity of purchasing the entire stock of 


its competitor in street lighting, the Citizens' Company, with its 
valuable .overhead franchise. After all final arrangements of 
ownership were completed and the efficiency of the new high- 
tension system was increased by remodelling the Citizens' stations, 
it was decided to extend the usefulness of the overhead franchise 
by the installation of an alternating-current system which should 
* pioneer" in those districts beyond the reach of the present 

ison underground mains and tie line systems, and thus prepare 
the way for additional low-tension stations. 

Appreciating the great advance that was being made in alternat- 
ing distribution, it was necessary not only to adopt the very best 
system for the purpose in view, but also to so modify the system 
that it would fulfill all the requirements of local conditions. If 


the system was to prepare the way for an Edison three-wire low- 


tension underground system, it must conform to it as much as 
possible from the start, so as to reduce the loss in investment 
when the change was made. Therefore a careful study was made 
of single, two, and three-phase, and mono-cyclic systems, and the 
two-phase system was adopted as being most similar to the 
Edison three-wire system in mechanical details. In this system 
all feeders are four-wire and are constructed overhead. The mains 
in the city are underground Edison three-wire mains, a large man- 
hole taking the place of the feeder junction box. In this manhole 
are placed two large transformers for not less than 300 lights each. 
Thus, a complete secondary three-wire distribution system is formed 
and to it are connected regular Edison three-wire services and 
three-wire system of house wiring. Mechanical meters are used 
and the entire secondary system is modelled and constructed 
similar in every respect to the Edison three-wire underground 
system. In fact, the entire network of mains can be disconnected 
from the high-tension distributing alternating feeder, and con- 
nected with a three-wire low-tension feeder with no knowledge 
whatever to incandescent customers. Such an arrangement 
enables the Company to instal permanent underground dis- 
tributing mains which at a later day can at once be connected 
to a standard Edison low-tension system, and the high-tension 
feeder supplying them can be extended into new territory beyond. 

Brooklyn, unlike many neighbouring cities, has numerous small 
summer resorts whose period of active life lasts about four months, 
and these months represent the lowest output of the large Edison 
system. In order to secure the benefit of this class of business, at 
the beginning of the present year feeders, eight miles in length, 
were extended to these popular resorts, and many profitable con- . 
tracts were made. This load will equalise the work of the steam 
plants of the Edison Company in such a way that high steam 
economy in the stations is maintained throughout the year. Thus, 
under one roof, and connected to the same boiler plant, on different 
engines, operate the low-tension Edison city and the alternating 
suburban resort systems, whose combined outputs so vary during the 
year that they counterbalance one another. In order to effectually 
reduce to a minimum the cost per unit in a generating station, it is 
necessary to increase the number of units output, so as to lessen 
as much as possible their share of fixed charges, and also to reduce 
the cost per unit manufactured by station and distribution econo- 
mies. The city low-tension lighting system, by making the mini- 
mum load of the station equal to its smallest unit at full load, has 
made it possible to operate the plants at a high point of efficiency 
as regards coal and labour costs. With the latest and most reliable 
machinery in operation, the cost of repairs has been maintained at 
& low figure, the sum of $450 per month representing the entire 
cost of all steam plant repairs to three stations aggregating 8,000 
H. P. operating at a maximum. The repairs to the electrical plant 
in the same stations average $150. All detailed accounts of opera- 
tions of the Company are per. kilowatt hour, so that any fluctua- 
tion in the cost of the different items of manufacture, distribution 
or general expenses can be seen at the end of each week, 
and investigation made at once. While the Company has, year by 
year, increased its efficiency inf cost of production, it has not neg- 
lected the customer. At the beginning of the present year, a 
general reduction was made in the price of current, which effected, 
to a marked degree, the customers of the Company. The schedule 
of discounts is based upon the meter readings, on hours burning 
per 16 c.p. lamp per month, and also considers the size of the 
installation. In this way the Company is protected in the case of 
poor customers, the small but good customers are satisfied, and 
large customers are shown the advantage of good central-station 
service. Thus the Company, by good service, a voluntary reduc- 
tion in cost and price of product, and its business policy of reaching 
out for new business, has been able to preserve the goodwill of the 
public—the keynote of the success of all corporations. 


— — 


King's College, London.—Particulars are issued of the course 
of instruction in engineering, applied science, &., for tho Session 
1896-7, and copies of the syllabus of the day and evening 
classes can now be obtained. 
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AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, August 28, 1896. 


. Bell Telephone and Western Union Telegraph Companies.— 
On August 22nd it was rumoured in Boston that the Western 
Union Telegraph Company had absorbed the American Bell 
Telephone Company. Although reports of this nature are 
started periodically, each time they come with a freshness that 
in one sense startles the electrical world. "They come so often 
and are as frequently denied, that those whose business it is to 
follow such matters now look upon these reports as part of 
stock-jobbing plane. Everyone who was available, who would 
be most likely to know whether there was any truth in the 
story or not, denied that such an arrangement had been made. 
The Western Union Telegraph officials of this city knew nothing 
about the matter, and some even went so far as to state that 
nothing of the sort was ever contemplated. The fact, however, 
that the present contract between the two companies will expire 
in November next, leads to the reasonable inference that it 
will either be renewed on some other terms, or there will be 
open warfare between the two giant companies. The proba- 
bility of the latter event, however, is very remote, because the 
financial condition of the Western Union is such that it would 
be extremely unwise, to вау tbe least, to engage in a warfare 
of this sort with such a strongly intrenched corporation as the 
Bell Company. And the idea that the Western Union Com- 
pany could absorb the Bell is looked upon as somewhat ridi- 
culous, when the relative financial condition of the two companies 
is considered. The telephone company without question is in 
& better position to engage in the telegraph business than the 
telegraph company is to engage in the telephone business. To 
do this the telegraph company would have to establish local 
exchanges and rebuild many of its line wires; whereas the 
telephone company to engage in telegraph business would 
simply have to place telegraph instruments in its offices, and 
it would have a first-class plant. The sentiment regarding the 
relations between the two companies is, however, that another 
arrangement will be patched up between them. 


Promotion of Engineering Education.—The Society for the 
Promotion of Engineering Education held a meeting in Buffalo, 
N.Y., on August 20th, 21st, and 22nd. President Mansfield 
Merriman read a Paper on The Past and Present Tendencies 
of Engineering Education.” The present status of engineering 
education in the United States he regarded as the result of a 
rapid evolution which has occurred in consequence of changes 
of opinions as to the aims and methods of education in general. 
The tendency to industrial and technical experimentation 
which the latter consideration induced led to the development 
of the scientific school in the Engineering College. He 
deprecated excessive specialisation, and made a passing com- 
mendation of hard work in the college. Increased attention to 
mathematics, especially applied mathematics, was recommended. 
The marvellous development of electrical theory and practice 
has tended to make that the most important part of physics, 
leading to undue neglect of other branches. Prof. T. C. 
Mendenhall introduced a resolution favouring the passage by 
Congress of the Bill establishing the metric system, which 
resolution was unanimously adopted. 


Compressed Air Motor Cars.—The latest explanation given 
for the introduction of this system on the surface lines of this 
city is that the cars were not put on the lines in expectation 
of their general adoption, but rather as a substitute for the 
regular system when traffic is light. Compressed air cars, it 
may be noted, are being introduced only on the lines of the 
Third Avenue and Metropolitan Traction Companies, which 
lines are operated by cable power. It is, therefore, manifestly 
uneconomical to operate several miles of heavy cable in the dead 
of night when traffic is light for the purpose of hauling a few 
passengers. A system that will enable the companies to shut 
down their regular plant and take care of the light traffic 
between 12 o'clock at night and daylight would appeal to the 
favour of the managers; and it is for the purpose of taking 
care of this traffic, so it is stated, that the new system is 


being exploited. So far the few oars that are operated on this 
system seem to work with considerable satisfaction, and appear 
to be under perfect control of the driver. 


— е 


CORRESPONDENCE. 


—— Mg 
PRINGLE AND KENT'S SURFACE RAIL ELECTRIC 
TRAMWAY. | 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: As prominence bas been given to a statement of Mr. 
Arnot’s, made in his report to the Tramway Committee of the 
Glasgow Corporation, we shall be pleased if you will give 
prominence in some way to our views in reply. We quote you 
Mr. Arnot’s opinion, as taken from the Glasgow Daily Record 
of August 4th :— 

* The many devices used by the several inventors of these closed-conduit 
systems are, to say the least of it, exceedingly ingenious ; but when one 
considers the large numbers that will be placed under the roadway one 
hesitates to recommend them. In one system there would be about 19,000 
switches under the streets of 1505 and if one of these switches failed 
to act after the cars had passed, volts would be on the streets between 
the knob and the rail. The same objection applies to all these systems, 
that should a failure take place in the working of the mechaniem, either 
the cars would fail to start, or a dangerous pressure would be placed on 
the surface of the street." 


We enclose you a cutting from the Razlway World, which 
embodies our reply. You will thus be evabled to see Mr. 
Arnot’s contention, and also our views.— Yours, &c., 

SHARP AND KENT. 


EXTRACT. 


“In the recently issued report of the Glasgow Town Council’s Sub- 
Committee on mechanical motors, short descriptions were given of the 
principal conduit systems, closed and open, for electric tramways, and 
serious objection was taken to the whole of them as compared with the 
trolley-wiresystem. In regard to the closed conduits in particular, the feeling 
was expressed that serious danger to the public might arise should any of the 
magnetic switching devices get out of order, as the full potential of the work- 
ing current might be turned on to the surface contact points or rails when 
these were not covered by the саг. Messrs. Pringleand Kent, whose system 
was one of those reviewed hy the Sub-Committee, have promptly responded 
to the views which have been expressed. They admit that moving machinery 
cannot be relied on to work indefinitely without the possibility of a 
breakdown, but they point out that in the light of the experience 
obtained with other distributors the possibility is very remote. Still, 
in the interests of safety it is necessary to have some devices which 
can be relied upon to immediately cut out a distributor should it 
fail to follow the movement of a car, and so cause a surface rail 
with the full line of voltage on to be exposed. The device which 
Messrs. Pringle and Kent provide for the purpose may be thus described : 
a magnetic cut-out is inserted in series between each distributor and the 
main supply conductor, and as long asa small current is allowed to flow 
through the cut-out the connection is maintained. When the car is being 
supplied with current the flow through the cut-out actuates it; but when 
the car is at rest or running light a comparatively high resistance is brought 
into circuit in place of the car motor, so that a small current continues to 
flow through the distributor just sufficient to hold in the cut-out. Should, 
therefore, a distributor fail to follow the advance of а car, as soon as the 
last collector on the car has left the live section rail, the cut-out is demag- 
netised and cuts out the distributor before the live section can be exposed 
beyond the base of a car. The inventors point out that this device in- 
volves but little additional outlay, seeing the number of distributors per 
mile on the Pringle and Kent system is so small. It is now hard to see 
what further steps could be taken on Mesars. Pringle and Kent's system to 
improve it or render it safer, so long as the designers can only work with 
models. It will be when they get the actual tramway—subject to the 
usual street conditions—equipped on their method that the practical test 
will come, and all the little improvements and adjustments suggested by 
experience can be made. Rail wa World, September, 1896. 


BOOKS RECEIVED, 


* Transactions of the Institution of Mining and Metallurgy of 
London." Vol. IV. Edited by Arthur C. Claudet. (London: 
Published by the Institution.) 

* Elementary Mechanics, including Hydrostatics and Pneu- 
matics.” By Oliver J. Lodge, F.R.S. (London: W. and R. 
Chambers.) Price 4s. 6d. 

Universal Directory of Railway Officials, 1896." Compiled by 
S. Richardson Blundstone. (London: The Directory Publishing 
Company.) Price 10s. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


SPECIAL NOTICE—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7s. 6d., post free 8s. 3d. abroad 9s. The New Edition for 1897 is 
in active preparation, and circulars and full information will shortly 
be forwarded. The Subscription price remains 5s., postage 9d.; abroad, 
6s. 6d., post free. 


NEW BOOES AND EDITIONS. 


The following New Books and Editions oan be obtained of the Booksellers 
or direct frem the Publishing Officer, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— i 

“THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The NRW EprrioN is Now Krapy. Price 
12s. 64;, post free. Vol. II., price 12s. 6d. post free, is also ready. 

LABORATORY Nores AND FoRMS.—With the above title, we have ready 
a set of 40 Elementary and Advanced Exercises for use in Electrical 


Engineering classes. 'These have been pre by Dr. J. A. Fleming 
aud 3 will found of great service to Teachers, Demonstrators, an 
Students. The object of this series is the saving of the time of the teacher 


and his assistants, and to serve as a record of the work done by the student. 
Each Form is supplied either singly at 4d., or За. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanoed) 
Exercises can be obtain rice 5s. 6d. nett. The complete set of Twenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 128. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price 18. each. A full 
prospectus sent post free. 

‘ SUBMARINE CABLE-LAYING AND REPAIRING."—Dy Н. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now READY. 

“Tur Work or Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. 

* ELgoTRIO LAMPS AND ELEOTRIO LIGHTING," by Prof. J. A. Flemin 
M.A., D. So., F.R.S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initials, &o, Price 7s. 6d., post 
free. Prospectus post free. 

“ ELEOTBIO Motive PowznR."—A new work, by Mr. Albion T. Snell 
with this title, is now ready, containing the atest information respecting 
the application of electric vien Lr mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good pa r, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 1 "iN 

«Овом ARMATURES AND COMMUTATORS.”—By Mr. F. Marten Weymoutb. 
is also ready; price 7s 6d. (abroad 8s.). Prospectus on application. 

'" ELEOTRIOAL ENGINEERING FORMULA,"a pocket-book by Messrs. W. 


Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 7s. 9d, 
(abroad 8а.). A large paper edition with wide margins can be supplied, 
price 12s, 6d., post free 138. (abroad 138. 6d.). Prospectus on application. 


“THE STEAM ENGINE INDICATOR AND INDICATOR DraGRAMS."— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

„THE INOANDESCENT LAMP AND ITS MANUFACTURE."—This book, 
written by Mr. Gilbert S, Ram, із now ready; price 7s. 6d. (abroad 8s.). 
Prospectus on application. 

* ARMATURE WINDINGS OF ELEcTRIC МАСНІХЕЅ.”—Ву Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as & 
working treatise on dynamo design. Large dto, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 

‘ PRACTICAL NOTES FOR ELEOTRICAL STupENTs.”—By Messrs. А. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. 

‘ THE Авт or ELEOTROLYTIO SEPARATION OF METALS.”—A second issu 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 


* ELEcTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 


TENDERS INvrrED.—The Electric Lighting Committee of the 
Borough of Morley invites tenders for the supply and erection of 
(a) Lancashire boilers and fittings, feed pump, &c.; (b) steam 
alternators and exciters, motor-alternator, accumulators, steam and 
exhaust pipes, valves, &c. ; (c) switchboard and instruments; (d) 
overhead crane ; (e) underground work, cables and stoneware 
culverts ; (f) transformers and switchboards ; (g) arc lamps, posts 
and accessories, and (л) meters. Plans, specification, &c., may be 
obtained of the consulting ergineer (Mr. Robert Hammond), 
Ormond House, Great Trinity-lane, London, E.C., on and after 
the 16th inst. Tenders must be addressed to the Town Clerk 
(Mr. R. Borrough Hopkins). Town Hall, Morley, Yorks., by 
Wednesday, October 14th. Further particulars are given in our 
ad vortisement columns. 


——— The Lord Provost, Magistrates and Council of 
Edinburgh invite tenders for the wiring of the Burgh Assess- 
ments Oftice, High-street. Specifications, &c., can be obtained at 
the office of the resident electrical engineer, 5, Dewar-place, and 
tenders must be sent to the Town Clerk (Mr. Thomas Hunter, 
W.S.), City Chambers, Edinburgh, by Tuesday, the 22ad inst. 
Some further information appears in our advertisement columns, 


TENDERS INvITED.—The Corporation of Swansea invites tenders 
for (a) the supply and fixing of cables, casings, switch and fuse boards 
and all sundry fittings and materials for installing the electric light in 
the Swansea Market ; and (b) the supply and erection of a temporary 
generating plant, including gas engine, generator, and main switch- 
boards, together with the maintenance of the same, for twelve 
months. . Specifications, &c., may be obtained from the engineers 
(Messrs. Kincaid, Waller and Manville), 29, Great George-street, 
London, 8. W. ; and tenders should be sent to the Town Clerk (Mr. 
Jno. Thomas), the Guildhall, Swansea, by 4 p.m. on Thursday, the 
24th inst. Additional particulars are given in our advertisement 
columns. 


— — Tenders are required for the extension and alteration 
of the electricity station buildings in Gas-street, Oldham. Tenders to 
Mr. A. Andrew, Gas and Water Offices, Oldham, by the 15th inst. 


The French Telegraph Department invites tendera for 
the supply in two lots of gutta-percha insulated telegraph cables. 
Tenders should be sent in to the Direction Générale des Postes et 
des Télégraphes, 103, Rue de Grenelle, Paris, by the 14th inst. 


— The Société Nationale des Chemins de Fer Vicinaux 
invites tenders for the electrical equipment of about 14 miles of 
suburban railway at Charleroi and elsewhere, on the overhead 
trolley system. The specification can be had on payment of Ifr. 
from the Company, Rue de la Science 26, Brussels. Tenders must 
be sent in by October 28th. i 


ЕзтімАТЕЗ REQUvIBED.—The Vestry of St. Mary Magdalen, Ber- 
mondsey, invites estimates from electrical engineers for preparing a 
report as to the advisability of establishing electricity supply works, 
the best system of distribution to be employed, &. Further par- 
ticulars appear in our advertisement columns, and additional 
information may be obtained at the Town Hall. Estimates should 
be sent in to the Vestry Clerk (Mr. Frederick Ryall) Town 
Hall, Spa- rcad, Bermondsey, London, S.E., by 4 p m. on tke 
23rd inst. 

TENDERS ACCEPTED.—The authorities of the Devon and Exeter 
Hospital have received the following list of tenders for the electric 
lighting of the hospital buildings. Dr. J. A. Fleming is consulting 
engineer, and Mr. Charles Cole, of 50, High-street, Exeter, archi- 
tect for the work. 2 

Total. 


Wiring. Cable to laundry. 


..£1710 0 .. £516 7 


Massingham and Co., Taun- 


ton accepted ... £498 17 


6 6 
Whitehead and Co., London 975 0 0 56 0 0 1031 0 0 
Engel and Master, London 965 15 0 57 5 0 1,021 0 0 
Laing, Wharton and Down, 

Londoon 845 16 0 21 10 0 867 6 0 
Electrical and General Еһ. | 

gineering Co., London... 833 0 0 59 19 0 .. 87219 0 
Knapman, Hodder and Co., 

Сата „атанса 791 0 0 15 0 0 806 0 0 
Fowler, Lancaster and Co., 

Birmingham ........... ... 737 5 6 57 11 10 774 17 4 
Blacking & Letheren, Exeter 735 0 0 20 0 0 785 0 0 
L. V. Riley and Co., London 690 0 0 ... 28 0 0 718 0 0 
J. A. Edmondson, Leeds... 670 0 0 ... 65 0 0 755 0 0 
Wat ford Engineering Com- 

pany, Watford ............ 665 0 0 20 0 0 685 0 0 
Veale and Co., St. Austell 659 0 9 20 0 0 679 0 0 
Christy Bros., Chelmsford 659 10 9 15 6 0 672 16 9 
King, Mendham&Co.,Brist’l 599 15 6 56 16 9 636 10 0 
Е. W. Ball and Co., Bristol 595 5 0 1215 0 608 0 0 
Lord and Shand, Totnes... 590 0 0 6 0 0 596 0 0 
L. Alwyn, London............ 578 15 2 11 5 0 590 0 2 
Barclay and Son, London... 542 5 0 21 0 O 565 5 0 
W.J.Furse&Co.,N’ttingh’m 525 0 0 22 10 0 547 10 0 
City Electric Works, Exeter 490 O 0 ... 18 00 .. 508 0 0 

The Belfast City Council has accepted the tender of 


Messrs. Wm. Ooates and Son for the fitting up of an electric 
lighting installation at the gas works. 


The Shoreditch Vestry has accepted the tender of 
Messrs. Macfarlane and Co. for the supply of combined arc and 
incandescent lamp posts at £527. Messrs. Laing, Wharton and 
Down omitted to take into consideration the cost of mains to the 
motors in their tender of £428. 9s. 6d. for Contract 6, and therefore 
the firm have withdrawn. The contract has been let to Mr. G. A. 
Hemingway (the next lowest tenderer) at £442. The Vestry has 
also accepted the tender of tho Electrical and General Eagineering 
Company for wiring underground conveniences at £39. 


The Electric Lighting Committee of the Glasgow Cor- 
poration has resolved to make material additions to the supply 
mains both outside and within the compulsory area in the centre of 
the city, and it has been decided to accept the following tenders 
for the supply of cable :—Callender Company, 1,066 yards of lin. 
cable at £961. 11s. ; 2,722 yards of Zin. cable, at £532 per mile; 
and four miles of jin. cable, at £1,360. The Prescot Company, 
763 yards of zin. cable, at £603 per mile. The Silvertown Com- 
pany, one mile of in. india-rubber cable, at £368 per mile, and 
two miles of cable at £108 per mile. 
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TREND ERS Receiven.—The Bath City Council received 20 tenders 
for the supply of electrical plant. "The tenders have been referred 
to the consulting engineer (Mr. R. Hammond) for consideration and 
report. 

Works For SaLe.—Particulars are given in our advertisement 
columns of engineering works and foundry (with engines, boilers, 
machinery, &c.), which are for disposal. e premises are suitable 
for carrying on a general engineering business, are situated at 
Mains Loan, Dundee, and are within four minutes of a railway 
station. Applications to Messrs. Shield and Kyd, Dundee. 


Business FOR DisposaL.—An electrical engineer in the North is 
desirous of disposing of his business or of taking a partner. The 
turnover for the last 12 months has been £3,000, and there is 
£400 worth of stock. The business was established in 1890, and 
can be bought for between £500 and £600. Letters addressed to 
** S. C. B.," Electrician Office, will be forwarded. 

APPOINTMENTS V ACANT. —The Electric Lighting Committee of the 
County Borough of Huddersfield invites applications for the post 
of working mechanical engineer at the municipal electric supply 
station. Salary £2. 10s. per week. Some further information will 
be found in our advertisement columns, and applications should be 
sent in not later than Monday, the 21st inst. 5 

An electrical engineer is required for a high-tension 
alternating-current station of an electric supply company. Com- 
mencing salary £150 per annum. Further particulars appear in 
our advertisement columns, and applications should be addressed 
to B. C., c/o Electrician office, 1, 2 and 3, Salisbury-court, Fleet- 
street, London. 

The Blackburn Town Council invites applications for 
the appointment of assistant engineer at the electricity works. 
Salary £125 per annum. Applications to the Town Clerk, Black- 
burn, by 18th inst. 

—— "The governing body of the Northern Polytechnic Insti- 

tute require a lecturer in mathematics, and a junior demonstrator 

and laboratory assistant in engineering, physics, and chemistry. 

AP lications by the 14th inst. to the Principal of the Polytechnic, 
0 


loway- road, N. 

— An Assistant Master (principally for Science) is 
req uired at the Port Talbot (Glamorgan) Intermediate Schools. 
Salary £130, with liberty to take evening classes. Applications to 
the Head Master by 16th inst. 

Banxkruptcy.—The first meeting of creditors in the failure of 

George Ludwig Schultz, lately trading as an iron and steel mer- 
chant, under the style of George Schultz and Co., at 90, Cannon- 
street, E. C., took place on the 2nd inst., at Bankruptcy-buildings, 
Carey-street, W.C. The receiving order was made upon the 
petition of Messrs. Fossick and Co. (Limited), 145, Cannon-street, 
and the statement of affairs furnished showed total liabilities £2,554, 
of which £2,354 was expected to rank, and assets nil. The debtor 
commenced business as an iron and steel merchant on Oct. 1, 1894, 
and carried it on down to April last. No proposal was made, and 
the matter was left in the hands of the Official Receiver to be 
wound up in bankruptcy. The public examination is fixed for 13th 
prox. The following are the creditors in this failure :—Fossick 
and Co. (Limited), London, £402 ; C. Jennings, London, £202; 
Barraud, Rigge, and Jupp, London, £200; A. Ellis, London, 
£151; W. Schultz, £75. 17s. 6d. 
. BENNETT AND Druce (IN CHANCERY). —Mr. James Todd, receiver 
and manager in this matter, yesterday (Thursday) called & meeting 
of creditors of the firm, to place before them the exact position of 
the partnership accounts, A detailed statement was presented to 
the creditors. | | 

DissoLUTIONS OF PARTNERSHIP.—The partnership subsisting 
between Messrs. F. Thomas Smythies Taylor, William Taylor and 
Herbert William Hobson, scientific instrument makers, of Leicester 
and Charing Cross-road, London, under the style of Taylor, Taylor 
and Hobson has been dissolved by mutual consent. The business 
will be continued by Messrs. T. S. and W. Taylor under the same 
title. Mr. W. S. Hobson, who is well-known to the customers, 
remains in the firm. 

———— The partnership hitherto existing between Messrs. 
John A. Russell and R. F. Barrett Lennard, carrying on business 
as electrical engineers and contractors, at 135, Victoria-street, has 
been dissolved by mutual consent, and Mr. Russell has commenced 
business at 49, Victoria-street, London, S.W., under the title of 
Russell and Russell. : 

BkOCKIE-PELL Arc Lamp (1лмітЕр).— The Secretary of this 
s sn informs us that the telegraphic address *'Illuminers 
London," has been registered. As previously stated, the offices 
of the Company have been removed to 97, Queen Victoria-street, 
E.C., to which address all communications should be sent. | 

Business CHANGES.—We are asked by Mr. A. Montagu Shep- 
herd to state that he has ceased to act as London and district 
representative for Messrs. P. К. Jackson and Co. (Limited), and 
that his addreés is now 32, Albany-road, Ealing, W 


REMovAL.—Messrs. Calvert and Co., electrical engineers, state 
that they have been compelled to remove to more commodious pre- 
mises at 4, St. Mary’s-street, Manchester. 


*TAUNTON" Dynamos AND Morons.—4À new price list of the 
Taunton machines is now ready, and can be obtained of the Newton 
Electrical Works (Limited), Taunton. - The illustrations clearly 

ortray both large and small machines, combined plants, switch- 

ards and switches; and the text includes instructions and 
diagrams for fixing and working the Taunton motors. An excel- 
lent view of the combined Taunton-Willans steam dynamo plant is 
illustrated on page б. 


MASCHINENBAU AKTIEN- GESELLSCHAFT. NÜRNBERG (VORMALS 
Ктвтт). —This well-known and old-established firm send us par- 
ticulars of their works and manufactures. The firm was estab- 
lished in 1837 by the Jate Herr Johann Friedrich Klett, and 
at present employs over 3,000 hands at the extensive works at 
Nürnberg and at the branch at Gustavsburg, near Mayence. 
The Company's manufactures include steam, gas and oil engines 
(special attention being paid to electric lighting requirements), 
boilers, pumps, cranes and lifts (electric, hydraulic and hand), 
cars for electric tramways and railways, material testing machi- 
nery, &c. The firm has acquired a well-earned reputation 
in their iron bridge building and construction department, and 
views are given in the particulars to hand of the bridge over the 
North Sea and Baltic Canal, which has a span of 156 metres, and 
of the great central railway station at Munich, both of which were 
made and constructed by this firm. In addition the firm have built 
the viaduct over the Wupper near Müngsten (which is 480 metres 
long, and is stated to be the highest structure of the kind in 
Europe), the bridges over the Rhine near Mayence and the Isar 
near Grosshesselohe and numerous other bridges, which are a stand- 
ing tribute to the firm's technical an4 artistic skill. д 


Fire.—We learn that the fire at the works Electricité еб 
Hydraulique at Charleroi resulted in the complete destruction of 
the arc-lamp carbon stores, where close upon a million carbons 
were stocked. To prevent any delay another warehouse has been 
converted into a carbon store, and the Company are manufacturing 
at the rate of from 10,000 to 15,000 carbons perday. The grinding 
and packing plant was uninjured, so that the only loss was that of 
the stocked carbons. 

SANITARY Instrrute.—Particulars have been forwarded of the 
course of lectures and demonstrations for sanitary officers and 
students for 1896, given by the Sanitary Institute at the Parke's 
Museum, London, W. The course of lectures includes ventilation, 
warming, and lighting, and, of course, a long list of subjects of 
special interest to sanitary officers and students. 


ELECTRIC SuPPLIES CATALOOUE.— Mr. G. Braulik, of Upper 
Thames-street, forwards a formidable price list and complete 
catalogue of electric light supplies, bound in red cloth, which 
contains illustrated particulars and prices of an infinite variety of 
accessories of all kinds used in electric light, telegraph, telephone 
and bell work, electro-medical appliances, &c. The book is made 
up of six sections dealing with special branches, and the trade will 
appreciate the care taken in its compilation. 


New Price List.—A new price list has been issued of elec 
5 accessories and electric light fittings by Messrs. A. Vandam 
and Co. 

CoLORNIAL ExRIBIrs.— In response to а despatch from Mr. Cham - 
berlain to the Colonial Governors, a number of articles of colonial 
manufacture were sent to this country, and a sample collection has 
been on view at the London Chamber of Commerce, Botolph- lane, 
Eastcheap, for some time past. Owing to the number of visitors 
which this collection has attracted, it has been decided to keep the 
exhibition open until to-morrow (Saturday). Admission can be 
obtained on presentation of business card. 


„ ELRKCTRIC PowER."—We are notified that this American 
magazine has ceased to exist. 

‘t ALTERNATING-CURRENT STATIONS ON GANZ AND Co.’s SYSTEM.” 
— This is the title of a well-got-up pamphlet just issued by Messrs. 
Ganz and Co., of саара It mainly describes the devices of 
Zipernowsky, Déri and Bláthy for alternating-current work, and 
points out the many advantages the system possesses. There are 
also detailed descriptions of stations built on this system, among 
others the plants at Budapest, Vienna, Rome, Tivoli-Rome, 
Venice, St. Petersburg, Innsbruck, Carlsbad, &:. The work is 
well-written and beautifully illustrated with views and plans of 
generating stations, power transmission plants, &c. | 

Егество-Н лкмоміс Socirety.—The eleventh season of this society 
commences with the concert on the last Friday in the current month, 
and the remaining five concerts will be held on the last Fridays in 
October, November, January, February and March. In these hard 
times members will be grateful to learn that, notwithstanding the 
Committee has decided to incur increased expenditure in keeping 
up the standard of musical excellence of these concerts, no increase 
will be made in the members subscriptions. 
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‹ PaxsENTATION.—Mr. William Bulloch, C.A., accountant to the 
Electric Construction Company, was presented, on the 31st ult., at 
Wolverhampton, with a silver tea service and salver, in honour of 
his approaching wedding, by the members of the Company's staff 
at Wolverhampton and London. Mr. A. B. Blackburn, manager, 
who made the presentation, referred to the good feeling existing 
among the officials of the Company, and he expressed the good 
wishes of the subscribers to the presentation for Mr. and Mrs. 
Bulloch's future happiness. 


ABERDEEN.—Messrs. А. S. Blackman (borough electrical engineer) 
and D. Nicol (harbour engineer) have now presented their report 
on the electric lighting of the quays. They propose that one row 
of olectric lamps should be erected about the middle of the quays, 
of such illuminating power and of such height and distance apart 
as to provide sufficient light over the whole area of the quays, 

rovision being also made for the supply of movable arc or incan- 
descent lamps for the use of vu she at the quays. The neces- 
sary current would be supplied by the Corporation. The whole of 
the mains and branch conductors would be laid and maintained 
by the Council, while the lamps and pillars would be erected and 
maintained by the Harbour Commissioners. The total cost of the 
scheme is estimated at £9,336, made up as follows :—Mains and 
branch conductors for lighting circuit, including culverts and trench- 
ing, £5,000 ; ditto for power circuit, £1,750 ; 60 10-ampere lamps 
with posts, £1,620 ; 8 10-ampere lamps in sheds, £96 ; 6 portable 
ditto for shipping, with conductors, £120; 3 30-ampere beacon 
lights, with pillars, £750. A special meeting of the Town 
Council was held on Wednesday for the purpose of further con- 
sidering the proposal of the Directors of the Great North of 
Scotland Railway Company to acquire the local tramways and work 
them in conjunction with a system of light railways which the 
Company proposed to construct, and which would radiate from 
various points of the city. A provisional agreement had been 
entered into with the Company for the purchase of the lines, and 
it was also proposed to introduce electric or some other improved 
tem of mechanical traction. After considerable discussion it 
was decided, by 21 votes to 8, not to sanction the scheme, as it 
was desirable that the tramway system of the city should be in the 
hands of the City Council. 

ALLEGED EMBEZZLEMENT.—AÀt the Bournemouth Police Court 
yesterday (Thursday) Edward Charles Offer was charged, on a 
warrant issued several months ago, with embezzling £420, belong- 
ing to the Bournemouth and District Electric Supply Company, 
between January, 1893, and March of the present year, during 
which time he held the post of Secretary to the Company. Offer 
disappeared from Bournemouth just prior to the issue of the 
warrant, and was arrested at Gillingham, Dorset, on Wednesday. 
The prisoner was remanded until Monday. 


ALTRINCHAM.—At a special meeting of the District Council on 
Wednesday a deputation from the Manchester Carriage and Tram- 
ways Company waited upon the Council in reference to the 
construction of a tramway from tbeir system at Stretford, throngh 
Sale and Altrincham, to Peel Causeway. It was explained that 
the Company intended to employ horse traction for the present, 
though powers would be obtained for introducing electric or other 
motive power, if necessary. A second deputation from a Man- 
chester Syndicate also waited upon the Council. In this case it is 
proposed to at once lay down electric tramways, and also carry 
the lines through Stretford and Chorlton-cum-Hardy to Stockport. 
A special meeting of the Council will be called to consider the 
matter. 


AsvLuUM Licutinc.—Plans for the electric lighting of the 
Sunnyside Asylum and Infirmary, Montrose, have been prepared, 
and will be considered at the next meeting of the Asylum Board. 


BEXxHILL.—The District Council has decided to oppose the appli- 
cation of a local syndicate for a Provisional Order, unless powers 
are conferred on the Council to purchase the electric lighting 
undertaking at any time. 

BIKKENHEAD.— Work in connection with the electric-lighting 
scheme is in a forward condition. The erection of the machinery 
at the generating station and the laying of the mains will, it is 
anticipated, be completed by the middle of this month, when 
current will be available for consumers in the central districts of 
the town, where mains have already been laid. It has been 
arranged to introduce the electric light into the Town Hall as soon 
as possible, the building having been already wired for that pur- 
pose. The charge for current to private consumers has been fixed 
at 6d. per unit. 

BLACKBURN.—At a recent meeting of the shareholders of the 
Blackburn Tramway Company the proposal to adopt electric trac- 
tion on the sections at present worked by horses was agreed to. 
The Corporation offer to carry out the electrical equipment of the 
lines, and to supply electric current. It is calculated that a 
considerable saving in working expenses will be effected by the 
change in the system of traction. 


BraDForD.—The half-yearly statement of the Gas and Electricity 
Committee, presented at Tuesday's meeting of the Town Council, 
stated that the electricity department was progressing satisfactorily, 
and the Committee recommended the reduction of the cost of 
current for motive-power purposes from 3}d. to 24d. per unit, the 
reduction to take place from January 186 next. The new buildings 
were going on satisfactorily, and much of the new plant was ready 
for being fixed. The trade profit for the half-year amounted to 
£3,578, against £3,176 in 1895, or 4°24 per cent. on the capital 
Sere against 4°73 per cent. last year. The net profit, after 
deducting interest and sinking fund, was £1,007 (1°19 per cent.), 
against £968 (1°47 per cent.) last year. The capital outlay had 
been £84,351, against £67,112 in 1895. There was an increase in 
the output at the station of 35,954 units. 16 has been decided to 
extend the electric light mains up Little Horton-lane, Church 
Bank, and Barkerend-road at a cost of £850.——The Council has 
increased the salary of the mechanical engineer at the station (Mr. 
W. Jones), from £143 to £170 per annum. | 


Bury Sr. Epmonp’s.—At the meeting of the Town Council on 
Tuesday Alderman Lake, a strenuous advocate of electric liyhüng, 
asked the Town Clerk if it were probable that the Local Govern- 


ment Board would sanction the formation of a Company having for 


its object the indemnity of the Council for the period of 20 years 
against loss from supplying the borough with the electric light, the 
Company to receive all profits which might be made during the 
same period. In reply the Town Clerk confessed his inability to 
answer the question, but as the Council was applying for an 
Order the Board of Trade might be asked to insert clauses to 
embody the proposal and if they agreed probably the Local 
Government Board would also sanction the departure. The 
scheme would, however, be quite unworkable unless tho Cor- 
poration had a free hand with regard to the working of the 
undertaking and as to the price to be charged for current. 
Alderman Lake said he felt confident electricity supply works 
would be a financial success. He strongly complained of a state- 
ment made by a speaker at a recent meeting of the Ratepayers’ 
Association, to the effect that the electric light had been a failure 
at Blackburn, and that a 6d. rate had to be levied to defray the 
expense incurred. In consequence he wrote to Blackburn, but 
found that there was no foundation for the assertion. He was then 
told that a mistake had been made, and that Blackpool was mcant. 
In reply to a communication, the Town Clerk of the latter town 
wrote: ‘‘It is not true that a 6d. rate has been levied in Blackpool 
to pay for the electric light. The financial result of the last year’s 
working was a balance of £281. 18. Id., being a profit for the year 
carried to the general district rate account." Rash statements 
such as these, the worthy alderman pointed out, were to be 
deplored, and were calculated to prevent progress. | 


CHELTENHAM. — The Town Council had again under consideration 
the proposal for the construction of an electric tramway between 
Cheltenham and Cleeve Hill, a distance of three miles. It was 
explained that it would be necessary to adopt the standard gauge of 
4ft. 83in. for the tram lines, as the gradient up Cleeve Hill was 
a somewhat steep one. In approving the principal of the scheme, 
it was resolved that the route to be proposed by the Corpora- 
tion to the promoters be from the Midland Station, along Queen's- 
road, Lansdown-place, Bayshill-road, St. George's-place, St. James’s- 
parade, St. James's-square, Ambrose-street, St. George's-street, St. 
Margaret’s-road, North-place, North-street, to the Gas Offices, 
Albion-street, and Portland-street ; Portland-street to Evesham 
House ; thence to Prestbury-road and along Prestbury-road to the 
borough boundary.——The Council has decided to apply to the Local 
Government Board for sanction to borrow an additional sum of 
£2,150 for electric light extension purposes. Itis proposed to light 
the Promenade and High-street by means of 58 arc lamps, which 
will be placed in the centre of these thoroughfares. At present 
there is an equivalent of 8,050 8 c.p. lamps connected, and there 
are orders in hand for 1,150 more. 


CHURCH LiouriNG.—St. George's Roman Catholic Cathedral, 
Southwark, is at present being wired for the electric light by 
Messrs. F. A. Donnison, Berlyn and Co. The high altar, however, 
will not be included. We hear that about 1,000 lights will be 
required. 


CorcHESTER.— Col. J. Ord Hasted, R.E., held a Local Govern- 
ment Board inquiry at Colchester on Friday last into the application 
of the Town Council to borrow £18,000 for electric lighting purposes. 
The Town Clerk (Mr. H. C. Wanklyn), who appeared in support 
of the application, stated that the Council obtained & Provisional 
Order in 1893, and the borough surveyor (Mr. H. Goodyear) 
submitted and explained the plans of the proposed electricity 
station. The consulting electrical engineer (Mr. W. H. Massey) 
gave details of the proposed system of distribution, machinery and 
the cost (which had been obtained from estimates submitted by the 
contractors). The Inspector said that the sum of £100 for the 
temporary plant for lighting the Military Hospital, which had been 
included in the application, could not form part of the loan. 1t 
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was proposed to employ the low-tension three-wire system, with 
storage batteries. Provision was made for increasing the normal 
capacity for an hour. There would be three 180 н.р. steam 
engines coupled direct to the dynamos, which would be capable of 
supplying current to about 4,000 lights, but the switchboard and 
buildings were provided for a larger number in view of oxtensions. 
The Council had decided to defer street lighting for the present. 
The mains were capable of taking more current than it was at 
present proposed to use, in view of future extensions. The feeders 
were laid down on such a system that all gas explosions owing 
to their presence would be impossible. They were providing 
mains for 4,360 yards of streets. Tenders had been obtained for 
carrying eut the work (buildings excepted), and it had been 
decided to place the order provisionally in the hands of the 
Electric Construction Company, of Wolverhampton and London. 
There was some opposition to the scheme on the ground that the 
rates were already high, and that as there was no prospect of making 
the electricity supply station a financial success for the first two 
years, the undertaking would be a burden on the rates for some 
time. The Mayor (Alderman Wicks) said that he had not taken 
any part in thequestion during his year of office, but he favoured 
the application. Already there were some three or four private 
installations in the town, and he thought that lighting should be 
in the hands of the Corporation. They did not take it up as a 
speculation, but as a matter of policy. There was a large military 
establishment in the district, and the buildings were recently 
increased by the erection of a large hospital and of more sub- 
Stantial infantry barracks. The military demanded the electric 
light, and there was & considerable claim on the Corporation, as 
representing the general interests of the town, that this thing 
should be acceded to. 

CovENTRY.—The Local Government Board has sanctioned the 
Council's application for power to borrow £13,000 for electric 
light extension purposes. 

Croypon.-—The municipal buildings were lighted electrically for 
the first time on Monday last. Tbe Town Hall is illuminated by 
means of 1,000 16 c.p. lamps. 


Dewssury.—At the last meeting of the Town Council it was 
stated that the report of the borough electrical engineer for the past 
half-year showed a deficit of £139 in the electricity department ; 
but there was every reason to expect that when the annual state- 
ment was presented the accounts would show a profit. The Council 
has decided to extend the mains to Wilton-street. 


DopLEVY.— The sub-Committee recently appointed by the Streets 
and Gas Committee has presented a report recommending the Town 
Council to establish electricity supply works. Before coming to 
this decision the Committee sought the advice of Mr. F. Harman 
Lewis (the Wolverhampton borough electrical engineer), who gave 
it as his opinion that there was every prospect of a well-designed 
and carefully-managed electricity supply station in Dudley proving 
a financial success. The Couneil was recommended to commence 
by laying down plant capable of supplying current to about 8,000 
8 c.p. lamps, and the capital expenditure entailed by this scheme 
would amount to £23,500. At the meeting of the Town Council 
on Monday Alderman Bagott moved the adoption of the Com- 
mittee's report. He urged the Council to apply for a Provisional 
Order, as he did not wish to see Dudley following the example of 
Liverpool, where the Corporation had to give £400,000 for an elec- 
trio lighting company's undertaking. The motion was agreed to, 
and a ку бе ты was formed for the purpose of further соп- 
sidering the matter. 

Durch East Inpres.—In the Budget of the Dutch East Indies 
recently presented to the Second Chamber of the Dutch States- 
5 provision is made for laying a cable between Atjeh and 

ombok. 


EccLES.— Аз we previously stated, the Town Council's application 
for permission to borrow £20,000 for electric lighting purposes has 
been refused by the Local Government Board. The Board states 
that they are advised that the scheme is not altogether satisfac- 
tory, and in particular that, in a compact district like Eccles, a 
continuous current with a low pressure should be used, and not an 
alternating current with high pressure and transformers as pro- 
posed, inasmuch as under the latter system accumulators cannot be 
used, and heavy expense would be incurred in keeping the dynamos 
running all day. The proposal of the Town Council to avoid this 
expense by cutting off electricity for eight hours every day would 
result in serious inconvenience to those who may wish to use elec- 
tricity for other than lighting purposes. Further, the Board are 
advised that the land proposed as the site for the generating 
station is too small for the purpose, and that the stipulation in the 
lease as to the carrying on of any business which was, or could or 
might be deemed a public nuisance or a private annoyance or 
inconvenience to the neighbourhood, might very ata lead to 
litigation after the works had been set up.” An offer has been 
received from Edmundson's (Limited) to take over the Provisional 
Order, and to carry out the provisions thereof, 
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EpiNBURGH.— The Electric Light Committee has presented its 
estimates for 1896-7. The estimated expenditure is put at £20,325, 
against £13,985. 18s. in 1895-6. The expenditure is made up as 
follows : Generation of current, £5,425 ; distribution, £835 ; public 
lamps, £1,740 ; rent, rates and taxes, £1,220 ; expenses of manage- 
ment, £1,635 ; interest and contribution to sinking fund, £9,470. 
The revenue for the year is estimated to produce £24,475, against 
an estimated revenue of £12,640, and an actual revenue of £16,721. 
4s. Gd. in 1895.6. The revenue estimate has been computed as 
follows: Sale of current, £16,000 ; charges for are lamps, £7,875 ; 
miscellaneous, £100. 


ELECTRIC ORGAN AT WORCESTER CATHEDRAL.—A new organ has 
been installed by Mr. Hope-Jones at Worcester Cathedral, where 
the festival of the Three Choirs has been held this week. The 
organ is described to us as absolutely unique, and a marvel of elec- 
trical science. Mr. Hope-Jones has also erected a large organ at Lord 
Burton's church, in Burton-on-Trent, upon the same principle as 
that at Worcester Cathedral. 'This organ is the admiration of local 
musicians, and has, we learn, given great satisfaction. І 


EXPORTS OF ELECTRICAL APPARATUS AND MaATkRIAL.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separatelyspecified) from September 2nd 
to September 8th, with the ports of destination :— 

Adcn—£422 (including £31 telegraph apparatus) Aryentina—Buenos 
Ayres, £470 (telegraph material); Rosario, £155. Australasia—Fremantle, 
£125 (telegraph material); Melbourne, £981 (including £593 telegraph 
material); Sydney, £340; Wellington, £824. Belgium—Antwerp, £326 
(fuses) ; Ostend, £40. British Guiana—Demerara, £18. China—Shanghai, 
£47. Denmark—Copenhagen, £20. Lgypt—Alexandria, £165 (telephone 
stores). Germany—Hamburgh, £10. Gibraltar—£13. Holland —Amster- 
dam, £50 ; Flushing, £42. Japan—Kobe, £334. Malta—£93 (telegraph 
material). Mexico—Vera Cruz, £27. North Borneo—Labuan, £29 (tele- 
graph material. Perim— £34,887 (telegraph material). Portugal 
Lisbon, £24 (telegraph material) Aussia—St. Petersburg, £12. Siam 
—Bangkok, £24 (telegraph material). South Africa—Cape Town, 2780 
(including £85 telegraph material); Durban, £545 ; Lourenco Marques, 
£416 telegraph material); Port Elizabeth, £546. Spain—Seville, £9. 
Straits Settlements-—Penang, £93 (telegraph apparatus); Singapore, £432. 
Sweden—Gothenburg, £48 (telegraph material); Stockholm, £503 (in- 
cluding £294 telegraph material) Total, £42,831. 

Foreign manufactured Electrical Apparatus and Material.— 
Foreign made goods have been re-exported as follows :— 

Australasia—' Townsville, £1,534 ; Launceston, £12). Total, £1,654. 


Garston.—The District Council bas decided to carry out the 
electric lighting scheme recently prepared by Mr. F. H. Medhurst, 
and application is to be made to the Local Government Board for 
sanction to borrow £25,000 for the purpose. 

Grasaow.— The Tramways Committee has now resolved to recom- 
mend that the tramway manager and engineer should be sent to 
America for the purpose of collecting further information about 
electric traction. The Corporation has purchased the Govan and 
Ibrox tramway for £7,000.—— The City Council has accepted a 
tender to light the St. Andrew's Halls electrically for £1,100. 
The engineer's estimate of the cost of the work was about £1,700. 

HamMeERsMITH (LoNpoN). —The Vestry has received between 130 
and 140 applications for the position of resident electrical engineer. 
The applications have been referred to the Electric Lighting Com- 
mittee, with a view to selecting not more than six aud not less than 
three names, from whom a final choice is to be made. 

HaTHERLEIGH (DEevoN).— The Parish Council has renewed the 
contract for gas lighting during the coming winter ; but the Light- 
ing Committee has been instructed to consider and report upon the 
best means of more effectively lighting the town. 

LEATHERHEAD (SuRREY). —Notice of motion in favour of apply- 
ing for a Provisional Order has been given for the next meeting of 
the District Council. 

LEVENSHULME (MANCHESTER).—The District Council have re- 
ceived a notice from the Manchester Electric Supply Company of 
its intention to apply for a Provisional Order. A notice of motion 
in favour of the Council itself applying for an Order has been given 
by à member. 

NorrincHaM.—At a special meeting of the Town Council on 
Monday it was decided, on the recommendation of the Parlia- 
mentary Committee, to introduce a Bill in the next Session of 
Parliament giving the Council authority to take over the existing 
tramway system and to make extensions thereto, The Council 
also seeks power to employ mechanical traction. 


SHOEBURYNESS (Essex).— The District Council is considering а 
proposal to construct an electric tramway from Shoeburyness to 
Southend. Mr. Alfred Dickinson, of Birmingham, is consulting 
engineer to the scheme. 

остн Arrica.—The Kimberley Borough Council intends to 
establish electricity supply works. At the outset it is only pro- 
posed to put down plant capable of supplying current to about 
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2, 000 private lights ; but the station will be constructed to receive 
lant of double this capacity, should extensions be necessary. —— 
t is stated that the Government of the South African Republic 

has sanctioned a scheme for providing the Rand with a compre- 

hensive system of electric tramways which shall connect Johannes- 
burg with some of the populous suburbs along the main reef.—— 

The Standard Buildings Company of Johannesburg have decided 

to put down an independent electrical plant for the electric lighting 

of the buildings which they are erecting. The order for the plant 
has already been given out.——An electric lighting plant is bein 
erected at the Bultfontein United Mines, and it has been decide 
to put down a similar plant at the Balmoral Mine. An electric 
pumping plant has been ordered for the Vogelstruis Deep Mine. 
SourHAMPTON.—The Local Government Board has approved of 
the purchase of the undertaking of the Southampton Electric 

Light and Power Company for £21,000 by the Town Council, and 

has sanctioned the application to borrow 254,000 for this purpose, 

and for making additions to the plant at the station, extending the 

electric light mains, &c. 


Sour SnIELDS.—In presenting the report of the Electric Light- 
ing Committee at the last meeting of the Town Council, Alderman 
Rennoldson said that their electric lighting installation had proved 
satisfactory in every respect. During the fortnight the arc lights 
had been running not a single hitch had occurred, and it was now 
proposed to erect nine additional arcs in Ocean-road at an estimated 
cost of £425, and eight in Fowler-street at an estimated cost of 
£378. Altogether the Committee had spent nearly £27,000, and 
they bad a small balance in hand. They had connected up 1,300 
8 c.p. lamps ; there were premises being wired which would require 
several hundreds more, and since the lighting of the streets had 
commenced applications had come in very quickly. There was 
therefore every indication that the electric light undertaking would 
be a great success. 


ToNBRIDGE.—The District Council has authorised the Electric 
Lighting Committee to expend a sum not exceeding 20gs. in 
obtaining a report from an electrical engineer on the cost of 
establishing an electricity supply station in the district. 

WAREHOUSE Licutinc.—Messrs. W. and J. T. Costigane, of 
Glasgow, have decided to instal the electric light at their warehouse. 
The contract has been placed with Messrs. Wm. Ramsay and Co., 
and provides for the erection of 11 10-ampere 2,000 с.р. arcs for 
lighting the windows in Trongate and Stockwell-street on the out- 
side, 15 3-light clusters of 150 c.p. for inside of windows, 14 
clusters of 75 c.p. for counters, а 3-light cluster for cash desk, a 
3-light cluster for main stair, and 14 3-light clusters for mantle 
department. Messrs. Ramsay are also fitting up the Bonanza 
Warehouse in Argyle-street, where it is proposed to illuminate the 
outside of the windows by means of eight 2,000 c.p. arcs. 

West Loor (CoRNWALL). —The Parish Council proposes to invite 
tenders for lighting the town by electricity, gas, or oil, and & sum 
of £50 has been voted for lighting the village during the next year. 


PATENT RECORD. 


— — & 
. 4 record, of „ for Patents and Patent Specifloations Published 
is compiled for this journal by Мв. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, 10 Chancery-lane, W.C., from whom any information on 
the subject may be obtained, 
APPLICATIONS FOR PATENTS. 
Norm.— The Specifications of Applications for Patents are not open to 
publie inspection until after the acceptance of the complete specification, 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 
August 12, 1896. 
17,570. V. M. Сонхвіт and L. C. Н. Daurzl. London. 
relating to electric batteries. 
17,890. E. TinMann and С. К. Lexon. London. 
batteries for the electric lamps of cycles. 
17,906. A. T. SuELL, C. E. Grove, and A. F. Нил. London. Improve. 
ments in crossings of electric conductors for electric railways and 


tramways. 
August 13, 1896. 
А. J. IRELAND and C. W. G. Lrrr x. London. 
means for manipulation of electric lamps. 
17,951. A. De Роүрт and M. Рохсіх., London. Improvements in con- 
tinuous current generator dyuamos or motor dynamos. 
August 14, 1896. 
D. Соок. Richmond. Improvements in electro-magnetic gearing. 
M. M. Bnor Hy and J. D. Е. ANprews. London. Improvements 
in electric accumulators or secondary batteriea. 
К. Woop. London. Improved means or appliances for support- 


ing revolving shafts, and the arrangement of rotary motors and 
dynamos in connection therewith, 


Improvements 


Improvements in 


17,915. Improvements in 


18,005. 
18,046. 


18,055. 


18,076. F. H. Davies and C. O. Bastian. London. Improvements in 
or relating to direct - current dynamos and electro- motors. 


August 15, 1896. 

18,105. M. McA. GiLLESTIE and W. R. WI NN E. 

in electricity and other supply meters. 

18,107. J. Jackson. Coventry. Improvements in and relating to electric 
lights and installations. 

G. Heys-Jongs. London. Improvements іп and connected with 

electric conductors and in means for making connections there- 

with, the invention being particularly applicable for theatres and 


the like. 
August 17, 1896. 
J. D. Е. ANDREWS. London. Improvements іп the construction 
of tubes and tubular electric conductors, 
E. Н. Carqurvittz. London. Improvements in electrically- 
operated carillons. 
J. Y. Jonson. London. Ап improved meter or apparatus for 


registering the consumption of alternating electric current. 
(Messrs, Hartmann and Braun.)* 


August 18, 1896. 
Н. H. Lage. London. Improvements in dynamo-electric 
machines. (Robert Lundell and E. H. Johnson, United States.)* 
F. C. Esmonp. London. А new or improved device for use in 
connection with electric railways. 


August 19. 1896. 

A. J. WEsrMaNCOTT. London. А new or improved electric hand- 
lamp for general or special purposes. 

H. W. Parkes. London. Improvements in motors applicable to 
machinery, velocipedes, steam, gas, or electric engines, and 
the like, 

J. T. KwowLEs. London. An improved electric motor, or 
dynamo-electric machine. (James Harold de Thierry, Italy.) 

J. Dorson. London. Improvements in the production of electric 


light. 
August 20, 1896. 

J. M. Huisman and Н. C. Gover. Glasgow. Improvements iu 
incandescent electric amps. 

E. Ошлха. London. Improvements in electric gas lighters. 
(Date applied for under Patents, &^, Act, 1883, Section 103, 
April 23, 1896, being date of application in Sweden.) 

G. MIDDLETON. London. Improved method of and means for 
attaching telegraph and other wires to insulatora. 

M. J. P. O'Gorman. London. Improvements in the manufacture 
of electric cables. 

W. Morison. New York. Improvements in azid-proof electrical 
non-conducting articles and composition therefor. 

18,497. H. W. Зсіллулх. London. Improvements in electrical measuring 

and signalling instruments, 


August 21, 1896. 

18,508. J. EpMonpson. Halifax. Improvements in arc lamps. 

18,549. J. B. WuirrTEMORE. London. Improvements in or relating to 

electrical primary batteries.“ 

18,550. E. J. CLUBBR, A, W. SouTHEY апі the Evectric Motive Power 
Company (LIMITED). London. Improved steering and speed- 
regulating apparatus for motor carriages. 

E. J. CLUBBE, A. W. SouTHEY, and the ELECTRIC Motive Power 
CoMPANY (LIMITED). London. Improvements in and relating to 
the suspension or supportiag of engines or motor carriages. 

F. DanNert. London. Improvements in electric batteries.“ 


August 22, 1896. 

18,580. W. McGEocH. Glasgow. Improvements in and relating to elec- 
trical ceiling roses, switches and the like. 

J.F. KELLY. London. An improvement in electrical apparatus.‘ 

J. Е. BACHMANN, A. VocT, C. C. Werner, J. KIRCHNER and A. 
Konia. London. Incandescence body for electrical glow lamps 
and process of manufacture of the said body.* 

Н. Hirst and G. E. FLETCHER London. Improvements in 
holders for incandesence electric lamps, also applicable to the 
holding of the shades or reflectors thereof, 

R. KENNEDY. Bradford. Improvements in electrical storage or 
secondary batteries, 

R. KEeNNEDY. Bradford. A new or improved recording electricity 
meter, 

18,651. II. H. Laks. London. Improvements in commutator-brushes 
for dynamo-electric machines or electric motors. (R. Lundell, 
United States.)" 

Н. H. LAKE. London. Improvements relating to electric rail- 
ways. (Robert Lundell, United Statea.)* 


August 24, 1896. 

B. W. C. BorHaM. Hassocks. Improvements in means for the 
construction of submerged or partially submerged permanent 
ways for cars driven by electricity, steam or other motive power } 
also for steep grade perinanent ways for cable cars and the like. 

78,669 М. Уогк, Brighton. Improvements in means for suspending the 

electric conductors used in electric railways, tramways, and tho 
like, known as the trolley wire, 


London. Improvements 


18,134. 


18,196. 
18,205. 
18,220. 


18,275. 
18,317. 


18,519. 
18,224. 


18,564. 
18,408. 


18,454. 
18,464. 


18,169. 
18,479. 
18,485. 


18,551. 


18,570. 


18,593. 
18,628. 


18,632. 


18,648. 
18,649. 


18,652. 


18,666. 
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18,680. Н. Groroin. Brussels Fixed contact apparatus for use with rail 
way electiic brakes. 


18,704. H. ALLEN aud О. Pearn. London. 
with electric traction systems. 
18,711. W. N. WRIOHr. London. Appliance for preventing noise in wheel 
gearing of pumps, or any machine or machinery driven by electric 
or any other power. 
August 25, 1896, 
18,785. C. J. ScHwARzE. London. Improvements in telephonic apparatus.“ 
18,786. H. H. Laks. London. An improved system of control for elec- 
tric motors. (Elmer Ambrose Sperry, United States.)“ 


18,839. F. J. Lonaton. Lancashire. Automatic electrical indication of 
the names of stations in each separate compartment of trains in 
motion. 


Improvements in connection 


[E = eS 


SPECIFICATIONS PUBLISHED. 


goo specifications can now be obtained at the uniform price of 
. each. 


1895. 
13,957. New. Trolley systems of electric propulsion and in apparatu 
therefor. 
14,493. HorLick AND Ношлск. Electro-motors and dynamos. 


14,627. 
15,024. 


Brown and NgILson. Electric fire alarms. 


ANDREOLI and ANDREOLI. Electrolytic production of amalgams 
and their utilisation. 


ANDREWS, Arc lamps. 


QuiNcEY and CoLLIxs. 
apparatus. 

JOHNSON (Swan). 
and fittings. 
BERsEY. Overhead systems of electric traction. 

BiNsSWANGER. Wall socket and plug for electric lighting and 
kindred purposes. 

WiLLsoN, Electric smelting. (Date applied for under Inter- 
national Convention, 20th February, 1895.) 

HoEPFNER. Electrodes, 


Van KERCHOVB. Device for indicatin the duration of telephonic 
conversation. 


Crompton. Means of supporting and insulating electric conduc- 
tors within culverts or like conduits. 


AMEN. Electric locomotives. 


PARTRIDGE and Berry.  Fusible cut-out or safety devices for 
electric conductors. 


PROBERT and Moy. Apparatus employed in regulating electro- 
motive force in alternating-current circuits for theatre lighting or 
other useful purposea. 


JAHNSSON. Electric gas lighting apparatus. 


1896. 


TuRNER, Rail bond for use on electric railways and for like 
purposes. 


ADAMS, Electric arc lamps. 

NadLlo. Method of indicating at a telephone station whether the 
telephone lines are engaged or not. 

15,046. Evans. Cleats for electric and other wires and the like. 


13,264, THE BRITISH Тномзох-Нооѕтох CoMPANY, Limitep (Armstrong). 
Regulating induction electric motors. 


GERMAN and HULLER, Incandescent electric lamps. 


VAN DER VALK. Apparatus for automatically closing and opening 
by electrical agency the barriera of railway level crossings. 


HoLMES and SIEMENS Bros. AND Co. (LIMITED). Portable electric 
drill. 


15,868. 


15,985. Electric contact making and breaking 


16,019. Incandescent electric lamps and their holdera 


16,521. 
16,898. 


17,063. 


17,505. 
17,741. 


18,505. 


18,569. 
18,588. 


18,935. 


19,553. 


6,480. 


11,441. 
12,344. 


13,723. 
14,005. 


14,187. 


14,442. 
14,449. 
15,031. 


Essick. Telegraphy. 
Stock. Microphones. 


THE British THomMson-Houston Company, LiMiTED (Steinmetz). 
Dynamo-electric machines and methods of compounding the same. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


In addition to the information given under this Reading, detailed par- 
ticulars of many of the Companies whose returns appear below will 
be found in “THE ELECTRICIAN " ELECTRICAL TRADES’ DIRECTORY AND 
HANDBOOK, 1896, pages 318-846, £c., de. 


GENERAL WORKS CONSTRUCTION COMPANY (LIMITED).—This Com- 
pany has been registered, with a capital of £200,000, in £10 shares, to 
construct, execute, equip, maintain, develop or acquire, in the United 
Kingdom or elsewhere, railways, tramways, electric light and power supply 
works and telephone exchanges, and to carry on the businesses of con- 
tractors for public and other works, mechanical engineers, metallurgists, 
smelters, &c. The subscribers, with one share each, are: B. C. Cass, D. T. 
Fender, C. Hae, C. S. Meik, Е, E. Pearson, S. G. Robinson and A. C. 
Schonberg. 


MILLET’S PATENT MOTOR WHEEL AND CYCLE COMPANY (LIMITED). 
—This Company has been registered, with a capital of £100,000, in £1 
shares, to carry on business as manufacturers of and dealers in motors of 
every description ; also as electricians, mechanical engineers, niachinists, 
wire drawers, metallurgists, galvanisers, electroplaters, &c. The sub- 
scribers, with one share each, are: V. Earle, H. Triggs, Н. Le Marchant, 
H. Pope, H. C. Mills, A. Fichet, and G. Hitchen. 


MADEIRA ELECTRIC LIGHTING COMPANY (LIMITED).—The statutory 
return of this Company to May 21st has just been filed. The capital is 
£20,000, in £1 shares ; 8,719 have been taken up, and 6,000 have been 
issued as fully paid. The full amount has been called on the remainder, 
aud £1,721. 10s. bas been paid, leaving £997. 10s. in arrears. 

MIDLAND ELECTRIC LIGHT AND POWER COMPANY (LIMITED).—The 
annual return of this Company to June 2nd has been filed ; 5,159 sharea 
have been taken up out of a capital of £50,000, in £10 shares, and 3,132 
have been issued as fully paid. The full amount has been called and paid 
on the remainder. 

NATIONAL COMPANY FOR THE DISTRIBUTION OP ELECTRIOITY BY 
SECONDARY GENERATORS (LIMITED).—The annual return of this Com- 
pany to July 31st has been filed. The nominal capital is £500,000, divided 
into 3,000 Preference shares and 47,000 Ordinary shares of £10 cach; 
2,669 Preference and 20,000 Ordinary have been taken up, and 1,000 of the 
former and all the latter have been issued as fully paid. The full amount 
has been called on the remaining 1,669 Ordinary shares and £17,690 has 
been receive 1, including a sum of £1,000 paid on 100 forfeited shares. 


CITY NOTES. 


MEMORANDA.—Bank rate, 24 per cent. (Sept. 10, 1896). Price of silver, 
5044. рег oz. (Sept. 10th). Consols (22 per cent.) 1114—1117 for money, 
111§—1114 for account; 23 per cent. 1074—108 (Sept. 10th). Stock 
Exchange Settling Days: Consols, Oct. lst ; Stocks and Shares Con- 
tinuation Days, Sept. 14th and 28th ; Ticket Days, Sept. 15th aud 29th; 
Рау ds Sept. 16th and 30th ; Mining Share Carry-over Days, Sept. 12th 
au th. 

BABCOCK AND WILCOX (LIMITED).— The annual report of the Direc- 
tors to June 30th last states that the profit during the year amounted to 
£72,445. From this amount has been written off purchase of business 
account the sum of £20,000, leaving £52,445, and after adding the balance 
from last account (£4,830) there was a sum of £57,276 available for divi- 
депа. Ар interim dividend, at the rate of 6 per cent. per annum, was 
paid on the Preference shares for the half-year to December $186, and 
5 per cent. for the first six months of the year on the Ordinary shares, 
and the Directors now recommend for the half-year a dividend at the rate 
of 6 per cent. per annum on the Preference shares and of 10 per cent. on 
the Ordinary shares, placing £25,000 to reserve, and carrying forward 
£5,276. The Directora state that owing to the increase of the business it 
has been found necessary to provide larger worka, and for this purpose 
ground has been bought at Renfrew, where suitable works are being 
erected, which, it is expected, will be completed within the next two 
months. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).— The 
traffic returns of this Company for the week ended September 6, 1896, 
were £848, against £859 in the corresponding week of 1895, an increase of 
£9. The total receipts for the half-year are £9,181, against £8,508 for 
the corresponding period of 1895, an increase of £673. 

EDISON ELECTRIC ILLUMINATING COMPANY.—There are a number 
of companies with thia title in the States; and evidently to encourage a 
demand in this country for their securities, English papers are being 
furnished with records of the financial working of the concerns. Reports 
to hand from the New York Company show that large increases are being 
made over last year's earnings, a similar result being reported by the 
Brooklyn Company. In the former case a net increase of $62,267, and in 
the latter of $78,719 for the July working is reported. 

GREAT NORTHERN TELEGRAPH COMPANY.—The traffic returns of this 
Company in August, 1895, were £24,400, and the total receipts during 
the period from January lst to August Jlst were £188,000, against 
£182,200 and £202,800 in the corresponding months of 1894 and 1895 
respectively. 

LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY (LIMITED).— 
The annual return of this Company to May 15th has just been filed. The 
nominal capital is £400,000, in £10 shares ; 37,548 shares have been taken 
up, the full amount has been called and paid. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.— The traffic receipta of 
this railway for the week ended 6th inst. amounted to £1,212. The 
amount for the corresponding week last year was £1,324. Decrease, £112. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
appointed Tuesday, the 15th inst., a special settling day for the Pro- 
visional Certificates of the £100,000 Four and a- Quarter per Cent. Firat 
Mortgage Debenture Stock of Willans and Robinson (Limited), and has 
ordered the same, as well as the further issue of £100,000 Five per Cent. 
Debenture Stock (in lieu of the provisional certificates now quoted) of the 
City of London Electric Lighting Company (Limited) to be quoted in the 
official liat. 

WESTERN UNION TELEGRAPH COMPANY (LIMITED).—The Directors of 
this Company recommend the payment of the usual quarterly dividend of 
1} per cent. for the September quarter. The statement for the quarter 
shows a net revenue of $1,600,000 compared with $1,850,C00 for the 
corresponding period of last year. The surplus, after provicing for 
dividends, is $164,000, as against $114,000. 
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COMPANTES’? SHARE LIST. 
PREVIOUS Price RATE PER BUSINESS DONE 
PREsENT| AMOUNT) LAST NAME WEEK'SPRIOE | Wednesday, | CENT. IVID DURING WEEK 
AMOUNT. "E EM SEPTEMBER 2. | September 9.| YIELDED. HANC at ENDING SEPT., 5. 
| £ s. d. Highest | Lowest 
TELEGRAPHS. ighes 
41019880) Stock | 190 | Anglo-American оаа | o ROS, | 412 7 | Jam, Ape, July, Oct) О} | Б 
£2,993,560 Stock 24/0 . Preferred 5555 „4 „„ „ „ „4 974 981 974 985 1 M 17 i 973 
22,993,560 Stock 5/0 Do. Defe . Sanica кре" 9 9} 9; 94 18 a 94 9 
£173,400 100 4% African Direct Teleg. 4% Deb. (Reg. & Bearer)....| 100 104 100 104 January and July .. Z — 
‚000 £10 .. | Amazon Telegraph (fally paid). 84 9 84 9 FS b T .. 
180,000 £10 3/0 | Brazilian Submarine . 15g 15 151 15 11 | Mar., June, Oct., Dec. 163 15$ 
£75,000 | 2100 5% |* Do. брег Cent. Bonds (2nd Series, 1906) ....| 112 116 112 116 4 611 | June and December oe - 
,000,000| $100 7% | Commercial Cable Capital Stock ,,....—........| 100 . 170 160 170 4 8 0 | Jan., Apr., July, Oct. z .. 
16,000 10 8 Cuba Submarine ..... рр . 12} 13 12 13 513 6 | February and August - — 
6,000 10 10 Do. Preference 10 per Cent. ..............xd| 20} 21 204 21 : T i ә Tn .. — 
12,981 5 2/0 | Direct Spanish (fully paid) ...... ur Vu RARE 8 4 8 4 a ag p April and October .. - 
6,000 5 10 Do. Preference 10 per Cent 10 10 10 1 n T „ .. 
£80,000 | Stock 43 Do. 44% Debentures of £50 each ............| 1077 1105 107% 110 425 9 72 e 
60,710 20 2 Direct United States Cable, 1877777 93 180 9} Ki 4 8 0 |Jan., Apr., July, Oct. 91 -- 
400,000 10 c een 28 28 ls 18 810 8 " " 1875 183 
70,000 10 6% Do. брег Cent. Preference ................ 18) 193 183 19} 816 " " 19 17 e 
21,207,887 Stock | 4 Do. 4 per Cent. Mort. Debenture Stock .... 181 131 181 18 3 0 3 | May and November 133 — 
£102,1 100 5% |* Do. 5 per Cent. Debentures, 1899............| 104 107 104 107 411 4 | February & August | 1064 T 
250, 10 2 и т aos 5 inns cscs vs nc etos реро 18 18} 18 18h 815 8 | Jan., Apr., July, Oct. 183 18} 
£820,000 | Stock 4 Do. 4 per Cent. Debenture Stock  .......... 130 133 180 133 3 0 8 | February & August — - 
£54,100 100 b * Do. 5 p. c. (Austin. Gov. Sub.)Debs. 1900. | 100 104 100 — 104 417 1 | January and July .. e - 
£80,600 100 5 "Eastern and 8. African 5 p. Cent. Mor. Deb.,1900..| 101 105 101 105 416 2 1 " . > 
£300,000} 100 | 4% |* Do. 4% Мо Debentures, 1909 (regd.) ..| 106 109 106 109 8 13 7 | February & August | 1073 106% 
£200,000 | £25 4 * Do. 4% Mauritius Sub. Debs. (regd.)........| 1117 114% 111% 114% | 31011 | May and November | 112 72 
180,227 10 39 | Globe Telegraph and Trust.................. . ШЖ 1H 111 1H 813 7 | Jan., Apr., July, Oct. 118 1175 
180,042 10 6% 6 per Cent. Preference ............ —-..| 18 18} 18 18} 85 9 "n | 181 184 
150,000 10 5/0 | Great Northern eene EEE. 24 = M ae 7 : M, ＋ and July 26 243 
4180,000 100 5 * Do. брег Cent. e....xd| 104 1 01 arc eptem 22 .- 
17,000 25 37, Indo-European es : ' билле rM — MM MED NNI. 63 56 4 9 8 | May and November 554 541 
87,548 10 5 London Platino-Brazillan «e А г z , " z - 
— 2100 is * Do. брег Cent. Debentures .............. xd res 1 це n : Hi - March & September 1065 fs 
*Pacific European Tel.4 ar. Debs. Red 1942 — 
11,889 4/0 ff! AAR 7 8 7 8 5 0 0 | April and October.. 72 e 
8,881 |£100 Cert.| £l Submarine Cables Trust 6 per Cent. ..........—.| 140 145 140 145 429 " , 141 z 
15,609 10 6/0 | West African Telegraph n 5 6 5 6 5 0 0 | January and July ~ 5] m 
,900 100 5% Do. 5 per Cent. Debentures (red.) 4d. 102 105 102 105 415 3 | March & September 1033 - 
80,000 10 2/0 | West Coast of America .................... сере 1 2 1 2 .. January and July .. .. z 
$150,000 100 8% Do. 8 per Cent. Debentures, 1902 .......... 99 104 99 101 715 9 | June and December - 
88,821 10 08 West India and Panama .,............ 1 18 1} 1} z - .. 
34,563 10 7 . per Cent 1st Preference .............. 11 12 114 12 5 0 O | May and November - b» 
4,669 10 6 Do. брег Cent. 2nd Preference ............ 9} 104 94 10 514 8 " „ — L 
,000 100 д Do. брег Cent. Debentures, 1917 (red.) 108 111 108 111 41011 | June and December e. m 
64,248 15 5/3 | Western and Brazilian.................. ue 8l 9} 83 9} 417 4 | May and November s. . 
pie 4 * Do. 5 per Coat. Cumulative Preferred А И dE : 600 - — “ 
. eferred Ordinar ооо тесе ооо оо „ о 2 Ы — v en 
£165,200 100 6 Do. брег Cent. Debs., Series A" 1910 103 107 103 107 512 8 | February & August - 7 
206,400 | 100 6% |* Do. 6% Mort. Debs., Series “В” 1910 103 107 108 107 512 8 = x - = 
$1,177,000 | $1,000 7 “Western Union 7% 1st Mort. (Building) Bonds....| 110 115 110 115 6 4 2 | May and November - a 
164, £100 6 * Do. брег Cent. Sterling Bonds (red.) ....xd| 10 105 100 105 5 14 3 | March & September = — 
РЕА : is TELEPHONES, - Р ü , $4 
, Chili Telephone (fully paid — ж = 
ури oa 10 ee ^ Mee qi сака n zx r ў ү ў 527 улу: = - 

’ en elephone an ectric G) seve —— oe me * ө» 
484,597 5 2 National Sa 5 Sad cada 7i 74 | 7h 71 811 0 | June and December n 78 
15,000 10 6 Do. 6 per Cent. Cumulative 186 Pref. ...... 17 19 | X 19 3 3 2 " T 17 — 
15,000 10 6% Do. 6% Cumulative 2nd Pref. (fully paid). 17 19 17 19 887 " " ü - 

119,934 5 2/6 Do. 6% Non-Cumulative 3rd Pref. .......... e 1 63 7h | 317 2 - H 
1,100, Stock | 83% |+ Do.  Debenture Stock, 31? (red.) 107 110 107 110 3 811 | January and July .. - z 
58, 5 4/0 United River Plate нен... CO eee eee на н o eee ee meee as 3} 41 31 44 4 14 2 July ы ys ee Se 104 "n 
4140,788 | Stock 5% |* Do. ö per Cent. Debenture Stock(red.)......| 101 108 101 106 415 3 | January and July z 
ELECTRICITY SUPPLY COMPANIES, 
= 5 á Birmingham Electric Supply (fully paid) ....... 8 8 .. .. oe e. 
T 5 F Do; — COE Ä 41 6 T + TM T 
40,000 £10 10/0 City of London Electric Lighting (fully paid) .... 16 17 16 17 2 18 10 | February & August 161: 16 
40,000 10 6/0 o. 6% Cumulative Pref. (fully paid)....—..| 17] 183 17) 18} 8 410 | January and July .. e. — 
£100,000 | Stock 6% |+ Do. 5% Debenture Stock (red.) —— | ee 182 136 3 14 1 | June and December - e 
19,900 £5 .. | Electricity Supply Co. for Spain : T РА : = 
£30,000 £5 2/6 | Charing Cross & Strand Electricity Supply Corp. .. 91 9} 9) 91 216 6 ми 98 — 
£57,400 | £100 5% Do. 6 per Cent. Debentures, 1900 d z — i — 
22,475 £8 * County of London & Brush Prov. Ord. (fully paid). 8 9 8 9 . - E — 
£10,000 £10 5/44 Do... Pret. (ИУ ау елаве 139 14} 13) 14} 44 3 = 14% $e 
pn = NS CCC Ра .. - .- — 
, ži ensington nig ge El. Light (fully paid). - z — - a. 
10,000 £5 67 Do. 1st Pref. Cumulative (fully paid) ........ ЕЧ - January and July .. — — 
111,000 5 A: London Electric Supply....... F — - 1 1} T - — T 
49,900 £10 5/0 | Metropolitan Electric Supply (fully paid) ........ 13 14 13 14 217 2 * 131 13} 
£150,000 | Stock | «X |* Do. 4X Пера. ............. o 9222 | 120 128 190 193 314 3 | June and December - 58 
6,452 £10 4/0 | Notting Hill Electric ............ „ 11) 123 12 13 T és 12} - 
.. .- .* Rand Electric — ee meee ee x ^n p 1 va 1 18 1 Pa 1 H S'S — ее == 
19,980 £5 2/6 | St. James and Pall Mall 12 13 12 13 219 S же 123 an 
20,000 £5 7% Do. 7 рег Cent. Preference 10 11 10 11 8 6 8 - ux .. 
59,900 5 3/0 Westminster Electric Supply (fully paid) ........ 11 12 11 12 218 4 — 1175 118 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 8 1/6 | Brush Electrical Engineering.. 9 1} 12 18 18 Р = 14 1} 
90,000 2 6 Do. 6 рег Cent. Pref. Non-Cumulative ...... 11 2 11 2 54 z 1g 12 
4125,000| Stock 437 Do. 43 per Cent. Debentu res xd| 110 113 110 113 819 8 | March & September T - 
28,180 6 8/0 Crompton and Co., 7 per Cent. Cumulative Pref .. 2 + 2 2h T January and July .. 3 - 
89,261 5 1/6 | Edison and Swan United (“ A" Swan) (£3 paid) . 1} 2 1$ 2} 613 4 | February & August 238 2 
£100,000 | Stock | 44% Do. 447 Mortgage Debenture Stock .. 103 106 103 106 4 6 4 | January and July .. | 1084 - 
£20,000 £5 aa Electric and General Invest. Ordinary (£1 paid) .. E — — - — 
110,000 2 1/0 | Electric Construction. ЯЙ 18 18 18 18 316 - ly, .. 
12,845 9 2/91 Do. 7 per Cent. Cumulative Pref. ........ хі 23 8} Ч 34 4 6 2 | September ........ .. — 
91,195 2 10/0 | Elmore's Patent Copper Depositing m... = ‘amr aati 1 1 | 1 - os .. .. 
20,000 Б a Fowler-Waring Cables (fully paid) .......... acie З T T 2 = -- 
50,000 10 5/0 | India Rubber, Gutta Percha, &c., Works ........ 22 23 91) 2} 4 811 | February & August 32) 224 
£200,000 100 Do. 4 per Cent. Debentures ................ 107 110 107 110 312 9 | March & September T > 
20,000 £5 d. Manchester Edison-Swan '* A" (£1 10s, pald) .... 1 1 7 і is us 19 — 
87,350 12 12/0 | Telegraph Construction and Maintenance 40 43 40 43 4 310 | March and July. 421 423 
150,000 100 5% Do. 6 per Cent. Bonds ........ TATTAR 104 107 104 107 414 4 | January and July . on os 
£100,000 10 6/0 | W. T. Henley's Telegraph Works Ordinary......xd 18 19 18 19 410 1 | March & September Ф * 
880,000 10 7% Do. 7 per Cent, Preference .............. xd 184 194 18} 194 8 11 10 ” Т 19 ee 
£50,000 | Stock | 417 Do. 4% Mortgage Debentare Stock. xd} 110 115 10 115 318 3 | February & August a ea 
RAILWAYS AND TRAMWAYS. 
£680,000 | Stock 14% Otty and South London Railway Con. Ordy; ...... 5l 53 bl 53 216 7 | January and July .. 594 52 
7.650 10 5% o. 6% Perpetual Preference 144 15 144 16 3 6 8 P» - АР ec 
410,171 | Stock 4 Do. 4% Perpetual Debenture me -s == =. Ls 1860 138 186 138 218 0 | May and November ы = 
87,500 £10 2 Liverpool Overhead Railway = = = = = = ~ 13} 188 10 138 9 9 = ve - 
118,000 4 %% ccc. 12] 114 1234 114 8 910 | January and July ws - 


— — — 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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(RAWORTH'S PATENT). 
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This Engine combines the Strength and Durability E 
of the Corliss Engine with the Economy of the 
High Speed Engine. 


**99999999999999 


Small Space, 
Small Cost, 
High Efficiency, 
Perfect 
Governing. 
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For Prices and. Particulars apply to 


BRUSH ELECTRICAL A 
ENGINEERING cb. [= 


LIMITED 


b 


49, Queen Victoria Street, сш. NU аг 
;LONDON, Е.С. —— 


NEW BOOK IN “THE ELECTRICIAN ” SERIES. 
Very fully Illustrated with Original Drawings, price 128. 6d., post free. 


870. 


SUBMARINE CABLE LAYING AND REPAIRING. 


By H. D. WILKINSON, M. I. E. E. 


The Author has given a detailed technical summary of modern practice in Manufacturing, Laying, Testing and Repairiag a Submarine Telegraph Cable. The testing 
section and details of boardship practice have been prepared with the object and hope of helping men in the cable services who are looking further into these branches. In 
the work of cable laying and repairing the most exact scientific processes are called into ordinary use, and the service affords great scope for the exercise of engineering and 
electrical skill. The enterprise has a great deal before it as regards possibilities in research, improvements in instruments, processes and methods of working, and further 
extension of the cable systems. The description of the equipment of cable ships and the mechanical and electrical work carried on during the laying and repairing of a 
submarine cable will prove also to some not directly engaged in the neuer but nevertheless interested in the enterprise, a means of informing themselves as to the 
work which has to be done from the moment a new cable is projected until it is successfully laid and worked. 

In this original work is described the procedure on board ship when removing a fault or break in a submerged cable, and the mechanical gear used in different 
vessels for this p . Further, as regards the electrical tests in use for the detection and localisation of faults, to consider the best and most recent practice, aud the 
various difficulties that occur to the beginner. With a total length of nearly 140,000 miles of cable submerged, and a fleet of 36 steamers employed solely in laying and 
repairing cables, some idea may be gained of the vastness and importance of this enterprise, and the various interests it involves. Of late years many improvements have 
heen introduced in the tests used for locating the positions of faults in cables, and these have resulted in a considerable saving to the owners in cost of maintenance. 

The book will be found of quite exceptional interest, and the illustrations assist the text in an unusual degree. 


TABLE OF 
CHAPTER I.—The Cable Ship on Repairs. 


8 ng Apparatus- The Mark Buoy—Grapnels and Grappling—Special Grapnels 
cable Inboard — Buoying the Cable—Picking up—Types of Cable—Underrunning— 
Capacity of Tanks —Picking-up Gear—Removal of Fault Joint in Core—Cable Splice 

lipping Splice—Cable Stoppers - Paying Out—Buoyed End Inboard—Final Splice 
and Ebmpletion of Repair—Regulations affecting Cable Ships at Sea - Buoying a 
Bight. 


CHAPTER II.—Typos of Cable Ships. 


The Cable Ship ''Faraday"—The Cable Ship Store Nordiske' and “Н. C. 
Oersted — The Cable Ship Monarch — The Maintenance of Home and Continental 
Cables The Cable Ship Electra — The Cable Ship Mackay-Bennett "—The Cable 
Ship Retriever - Cable Depots — Cable Gear on the John Pender.” 


CONTENTS -: 


CHAPTER III.—The Localisation of Faults. 
Preliminary—The Earth Overlap Test—Earth Overlap as a Loop—Cable Currents 
—Balancing to False Zero—Polarisation of Fault or Break—Improved Blavier— 
Mance Partial Earth Test —Mance Test for Fracture — Kennelly's Break Test — Battery 
E. M. F. by Varley Slides - Battery Resistance - Simultaneous Battery Resistance and 
E.M.F Tests—Loop Tests—Tests of Cable in Tank-Shipboard Galvanometers — 
Capacity Teste—Calibrating the Slides—Clark’s Fall of Potential Test —The Polar 


Test. 
CHAPTER IV.—The Laying of Submarine Cables. 
Design and Manufacture—Shipment—Landing Shore-End—Surveying the Route 
—Cable House and Landline—Laying Main Cable—Final Tests. 
| APPENDICES. 
Appendix to Kennelly's Break Test—Appendix re New Japan“ se Cable Steamer. 


“The Electrician” Printing & Publishing Co., Ltd., 1, 3 and 8, Salisbury Court, Fleet Street, London, England. 


xxxiv. .. THE ELECTRICIAN, SEPTEMBER II, 1896. 


222 se at м м eee ee b 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
_ CONNECTIONS. 


EASTERN 8 COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to Pus Portugal, Gibraltar, Malta, Egypt,Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vinoent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate) 
Loureneo Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. SIME MESS MIN ыш 

Telegrams ghould be sent from the Company's Stations— 
LONDON-—1!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E.C.; FOREICN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER-—20, Brown Street. LIVERPOOL—K138, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET, 


COMPANY’S LEVANT. SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, ташда, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, alert Fa ш; нео Santa Maura, Tinos, Andros, Zea, and 
ali the Greek Islands 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all. its 
Main Sections. 


ding Tel trom Postal Stations СС 22 ds being signalled gratuitously һ 
Tn are should be taken to mark them VIA HASTE RIN 7 me the Postal Authorities, "97 У 
Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 


97, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES 
Winchester House, 50, Old Broad Street, E.C. By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
| Far East, | | 
BY SPECIAL, WIRES. 


DIRECT OVERLAND TELEGRAPHS 


. OONNEOTED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY, 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK« 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and bya System of Control which is exercised 
over every Message. 


Messages are accepted аё the Company's Offices— 
LONDON: 18, Old Broad Street, E.O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O. | 

LIVERPOOL: Walmer Building, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 

at any Postal Telegraph Office throughout the Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the „Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &., are forwarded post free on 
application to the Company's Head Offices, 18, Old Broad Street, London, E. C. ö | 
W. ANDREWS, Managing Director, 


. Gau o ——————————————————— K —— — ͤ —— 
THE INDESTRUCTIBLE PAINT COMPANY, Ltd., 27, Cannon St., Е.С. 


BROWNING'S PRESERVATIVE ENAMEL PAINT. 


IN ANY OOLOUR OR T 
READY MIXED. USEABLE AT ANY TIME. For SHIPS, STEAMERS, YACHTS (inside or outside), LAM P-POSTS (Gas and Electric) 
and for ALL PURPOSES where a hard and washable surface із essential. Has stood years of rough wear. 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Roofing, Gas Tanks, &c 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES GASES, SUDDEN CHANGES OF TEMPERATURE, &o, 


BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. | 
BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION „: forie gare 
Makes Bricks, Porous Stone, Cement, Go., weatherproof. It was applied to CLEOPATRA’S NEEDLE IN MAY 1879, and after eleven years 
exposure to the trying climate of London, Mr. Dixon, С.В. (who brought the Obelisk to London), described the successful result In The Times, May 28th, 1890. 
THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVEN TIONS, in 1883, 1884, and 1885. . Telegrapkio Address: ‘WEATHERPROOF LONDON." 


: OLEOPATRA'S NEEDLE. d 
"ЯУҮЙ ЗОҮЧіІ 
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HALLOWEEN Duncan Wallet and Co., 


FOR 
Shippers of Wines, Spirits, Teas, Coffees, &., in Bond. 
INDIGESTION, WIND, BILE, SICKNESS, HEADACHE. PP 114, FENCHURCH STREET, LONDON, E.C. 
A pure and harmless Cordia], and a splendid Pick-mo-up. Special Arrangements made for supply of Telegraph Stations & Cable Steamer abroad. 
A BOON TO JADED WORKERS AND THINKERS. Мент, D. W. & Co. supply Provisions and Bonded Btores tot he CABLE STRAMERS 
Of all Chemists, in Bottles, 18, 14d., 28, 9d., and 4s. 6d.; or of the AND AFRICAN and MASTARA аон. x orders ness al 


DYSPEPSIA CURE co., I8, Eldon St., FINSBURY, E. C. favourable terms on shortest notice 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LIBE, STAR NAYIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs, LAMPORT & HOLT, Messrs, MILBURN & CO., Er. V. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY A SON, z, GARFORD ST, LONDON, E. 


TBLEGRAPHIO ADDRESS | "KIRKALDY LONDON, S 
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THE EASTERN « SOUTH AFRICAN TELEGRAP ТЕРЕ COMPANY 1и. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lore, о 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


—————7 9999999999999 nnn nna 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— — 
SOUTH AFRICA. 


CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR, SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA, 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH - PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
4 KOTONOU (Porto Novo 
ione PRINCIPE, GABOON. 
Ы : S. THOME, WHYDAH. 
BONNY. BENGUELLA. — 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, Е.С. 
By order 
H. E. PLANK, Secretary, GEORGE DRAPER, Secretary, | J. CAMBROOK, Secretary, 
Arnoa Drinxor TELEGRAPE OOMPANY. Eastern anp outu Arrican TELEGRAPH West ÁrnicAN TELEGRAPH Company. 


ОомраАнт, 


THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Im, 
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THE WESTERN « BRAZILIAN TELEGRAPH CO., Lm. ` 


THE above Companies connect the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 


"from Pernambuco to Ceara, Maranham, and Para. 


Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd. 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo, Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word. 


e. d. | s. @, 

Madeira æ ш ш c o5 o 5 „ 1 2| Argontine Republice—All Stations. — 4 6 

Саре Verde Islands—St. Vincent .. --- 2 6 Paraguay- All Stations "EA 

" , 6 ouo oc Se ce um 63 
Brazil—Pernambuco eo Te T eee * o Tl 3 6 . 

„ All other Stations . .. .. „ 4 6|Ohli-All Stations 6 2 

Uruguay—All Stations — 4 6 Peru—All Stations „ %% T mg ® 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastorn.” 


By Оврев, 
BIOHABD COLLETT, Secretary, 
Ввл2плАн Вовмавіке TaLEGmaPH Oo., Waronesten Hovsz, Огр Broap бтвкет. 
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‘COMMERCIAL, 


THE LEADING ATLANTIC CABLE COMPANY. 


MACKAY - BENNETT SYSTEM 


ca quem 
T = 
deus 
— СЕ THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
РА SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 


AL UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES To ALL PARTS OF THE e 


POSTAL TELEGRAPH CO, The greatest competitive system of Telegraphs ever 
maintained In the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CANADIAN PACIFIC TELEGRAPHS reaching all Important places In CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


6 » To insure your Cablegrams being forwarded by thia Company's system, please mark сон. “yt MM 
“Via CON CO MM ERCIAL. indication 1а not charged. for ; or use the Company’s own forms, bearing fts GLOBE trade BOOM MERIAL wat. 


CONNECTIONS. 


THIS COMPANY’S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


- Haap OrFIOR: 258, BROADWAY, NEW YORE, U. S. A. GENERAL OFFICB, LONDON, 
J. W. MAOKAY, PRESIDENT * HOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, E.G. 
GH O. G. WARD, ViCR-PRESIDEN? & GENERAL MANAGER. REDERICK WARD, MANAGER IN ENGLAND. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFIOES, No. 196, Broadway, NEW YORK, U.8.A. 
THOS, T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES frem PENZANCE, Cornwall, to NEW YORK CITY direct, Both Cables are duploxed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and £1,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERIOAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXICO and CENTRAL and SOUTH AMERICA. 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for | 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 


To ensure the Direct and Prompt Transmission of. Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Yia Western Union.” (M. "Sin as) e 


The Овом of the Compay 959 GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 
RECEIVING OFFICES: 


40, MARK LANB, LONDON 2, NORTHUMBERLAND AVENUB LONDON, w. o. 1, PANMUER : TRBET, DUNDEE 
n ROYAL BXOBANGE LONDON, E 46, EXCHANGE BUILDINGS, LIVERPOOL. GBORGB STRERT, BDINBURGH. 
BALDWIN ST., BRISTOL. CHANGE B BUILD 


09, FRNCHURCH 8 
AT INGHAM HOUSE, ABEL 87. STRAND, 7, ROYAL BXOHANGB, BANK ВТ. MANCHESTER 
LONDON, W.O 10 FORSTER 900 A Ahe! BRADFORD. 1, SIDB, NBWOASTLB-ON-TY NR. 
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TELEPHONE No. 15,077. TELEGRAMS: "INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1850), 


Eteotrioal Auotioneors, Valuers, 


Average Annual Valuations exoeed £1,500,000 Sterling. 
48, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


BOROUGH OF MORLEY. 


The ELECTRIC LIGHTING COMMITTEE of the Porong of Morley are p 
to receive TENDERS for the SUPPLY and ERECTION of the following PLANT :— 


(The whole bound up in One Specification, price £2. 2s., returnable on receipt of 
bonA fide Tender.) Р Р ' Р 


Н узшс A.—BOILER-HOUSE PLANT—Lancashire Boilers and Fittings, Feed 
р, &c. 

Section B. —ENGINE-HOUSE PLANT—Steam Alternators and Exciters, Motor 
Alternator, Accumulators, Steam and Exhaust Pipes, Valves, 

Section C.—8SWITCHBOARD and INSTRUMENTS. 

Section D.—OVERHEAD CRANE. й 

Section E.—UNDERGROUND WORK—Cables and Stoneware Culverts. 

Section F.—TRANSFORMERS and SWITCHBOARDS. 

Section G.— ARC LAMPS, POSTS and ACCESSORIES. 

Section H.— METERS. 

Tenderers are at liberty to tender for either Section, but not for part of a Section. 

The Ground Plans of Plant, and Specification, with Terms and Conditions of 
Tenders and Contract, may be obtained at the Offices of Mr. Robert Hammond, the 
Consulting Engineer to the Corporation, Ormond House, Great Trinity-lane, London, 
E.C., on and after Wednesday, September 16th, on payment of £9. 2s. for each 
copy, which sum will be refunded on the return of the Specification filled up with a 
dona fide Tender. 

Tenders, sealed and marked Tender for Electric Lighting.“ must be addressed 
to me, at the Town H all, Morley, Yorks, and be delivered on or before WEDNESDAY, 
the 14th October. 

The Committee do not bind themselves to accept the lowest or any Tender. 

R. BORROUGH HOPKINS, Town Clerk. 


Town Hall, Morley, September 9th, 1896. 
ELECTRIC LIGHTING. 


ENDERS are INVITED by Messrs. MURPHY and 
STEVENSON (Limited) for SUPPLY and ERECTION of ELECTRIC LIGHT 
INSTALLATION in their New Factory at Dromore, County Down, according to 
Specification Prepared by Mr. J. H. Greenhill, M. I. E. E. 
Plans ana cation may be obtained at their Office, Ormeau Avenue, Belfast, 
on paymen 


One Pound (£1), which will be returned on receipt of a bona fide 
Tender. The lowest not ve y accepted. ; 

Tenders to be sent to Messrs. Murphy and Stevenson (Limited), at above address, 
on or before 24th SEPTEMBER, 1896. 


- — — —————ÓMMM————————————— 


OR SALE. — ENGINEERING WORKS and FOUNDRY, 
with ENGINES, BOILERS, MACHINERY, &c. 

Premises consist of Gatehouse, Counting House, Private Office, Drawing Office, 
Stores, Turnery tapacinde Fitting Shop and Erecting Shop, Pattern Shop, Black- 
smiths’ ВВор, Sta „Cart Sheds. Floorage, 6,268 square yards, which could be 
largely increased within the present buildings at a nomiual cost. The premises are 
situated at Mains Loan, Dundee, within four minutes of Railway Station. The 
frome extends to 1 acre 1 rood 7 poles, with low feu duty of £51. 15s. annum. 

e Premises are well suited for on a general engineering b ess or for 
conversion into a cycle, motor, or other works. 

For particulars apply 

Messrs. SHIELD & KYD, DUNDEE. 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us eal perc org of any VACANCIBS you may have. We can introduce 


‚ free of to the best men now at liberty. 
ar OE RICHARDSON and CO., Engineers Bureau, 842, Strand, 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 
MC AG CAREERS cin ЕШ, n 
(or through thelr trictest confidence 


N 
solicito 5) particulars of bona-flde OPENINGS. В 
Address, CHAS. RICHARDSON and CO., 842, Strand, London, W.C. 


ELECTRICAL PATENTS. 
= Je RRAIN, M. Inst. E. B., M. Inst. M. E., Fellow of the Chartered 
ä netitute of Patent Agents, 
NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, W.O. 
% PATENTEES HANDBOOK,” free on N gives Full Information 
to Inventors and upon all the chief pointe of the Patent Law. 
an : Lorrain London.) 


BRITISH ELECTRIC TRACTION (PIONEER) (0, 


1 and 3, GREAT WINCHESTER STREET, LONDON, Б.О, 
Chairman—Sir CHARLES RIVERS WILSON, Gd. C. M. d., С.В. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and sein a the most approved methods and according to 


the requirementa of 
Address communications to К. GARCKE, Managing Director, 


o Gold Medals. 


DRAWING and SURVEYING INSTRUMENTS 
Of Bvery Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
** Turnstile London." Telephone, 65188 


APPOINTMENTS VACANT. 


VESTRY OF ST. JOHN, HAMPSTEAD. 


ASSISTANT ELECTRICAL ENGINEER WANTED. 


The Vestry are prepared to appoint an Assistant Electrical Engineer to take 
charge of the cunning of their Electric Light Station on one of the shifts, and to 
carry out the instruction of their chief engineer. 

He should have had practical ехрегіеп-е of alternating-current station work 
(preferably with Siemens’ alternators and Willans’ engines), including synchronising, 
running in parallel, indicating engines, and testing alternators and cables, getting 
out cost sheets, efficiencies, &c. 

He will be required to reside in the Parish, and must not engage in any other 
business or employment. Salary, £2. 5s. per week. 

Applications, stating age and previous experience, ether with copies of not 
more three testimonials of recent date, to be sent Into me not later than 10 
a.m, on 28th September instant. 


By order 
ARTHUR P. JOHNSON, Vestry Clerk. 
Vestry Hall, Hampstead, 14th September, 1896. 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 
AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 
EXCHANGE, are inserted, in TRI Егвотвістли " at the following low rates: 


Three Lines and Under Е € eS — 18. 64, 
Per Line After =. ve is = - ва. 
Nine Words to the Line. 


SITUATIONS VACANT AND WANTED. 
[NDIA and the East.—An experienced Traveller about to 


HE BRITISH ELECTRICITY USERS’ ASSOCIATION 


године the services of competent Electricians (practical men only) аз LOCAL 
MANAG in every town in England and Wales. Liberal terms to good men.— 
Address, stating q % ASSOCIATION," Electrician Office, Salisbury- 


court, Fleet-street, E.C. 


WAN TED at once, а first-class practical FITTER and 
TURNER, used to all kinds of electrical work. None but a first-class hand 
need apply.— Н. R. W., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ANTED, TRAVELLER for Electric Installation Work, 


&c., for Yorkshire. Salary var ADDIT in confidence to '' L. B.," Electrician 
Office, Sallsbury-court, Fleet-street, E.C. | 


ons, to 


ACANCY for PUPIL in а first-class standardisin 
Laboratory. Experience in testing meters and instruments for cen 
station and laboratory use. Small premium if suitable.—Addresa ‘J. W., Electri- 
cian Office, Salisbury-court, Fleet-street, E. C. 


А DVERTISER (married) seeks SITUATION to take 
charge of engine, dynamo, accumulators, and electric bells. Five years in 
last place.— MAY, Shipton, Chipping Norton, Oxon. 


GINEER (24), with good general electrical and mechani- 
cal experience, seeks SITUATION to take charge of an installation or other- 
wise.—'' ELECTRODE,” Electrician Office, Salisbury-court, Fleet-street, B.C. 


LECTRICAL ENGINEER (24) wants ENGAGEMENT. 
Thorough theoretical and l training. Man ent of central station 

or installation work preferred.—'* W.,“ 54, Guilford-street, London, W. C. 
ENGINEER (21), 44 years’ training, 
“bok RS or charge of lighting plant.— 


desires BERTH as 
“А. C.,“ St. Margaret Cottage, 


RACTICAL ELECTRICAL ENGINEER requires EN- 
GAGEMENT, all branches ; superintendence of installations preferred.— Apply 
10,990, Electrician Office, Salisbury-court, Fleet-street, E.C. 


REQUIRED, SITUATION as BUYER and SALESMAN of 
Electric Fittings, &c., or as manager in fittings manufactory, sound artistic 
and technical know] „large and varied experience.—Addreas |“ A. G. B.,“ 30, 
Denholme-road, W. Kilburn. 


PRACTICAL EVENIN GS. Electricity, Running Engine, 
and o. Mondays, Wednesdays, Fridays.— RIOAL ENGINEER, 61 
Sinclair- , West Kensington. 


© 


Хх. 


— — —— —— — — — — 


TECHNICAL CLASSES. 


THE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE. 


The DIPLOMA of the COLLEGE is granted in the ae aa of 


Engineering and other branches of APPLIED and GENERAL NC 
Civil Engineering. Chemical Engineering. 
Mechanical Aer Metallurgy. 

Naval Architecture. Mining Engineering. 

Electrical Engineering. Agriculture. 

Architecture. Chemistry. 
Mathematics and Physics. 


Special Courses of Study, extending over Three Academical Years, have been 
arranged in each of the above departments. Average fee per Session, £14 14s. 

Students may enrol in any of the “үе Courses of Lectures, or in апу of the 
Laboratories, provided they are qualified to take advantage of the instruction 


ven. 
ee LABORATORIES for Practical Instruction in PHYSICS, CHEMISTRY, 
TECHNICAL CHEMISTRY, METALLURGY, and ELECTRICAL ENGINEERING, 
and the ENGINEERING WORKSHOP are liberally equipped with the most 
approved apparatus. 
ion 1896-97 commences on MONDAY, OCTOBER 5th. 

ENTRANCE EXAMINATION pegina on Tuesday, September 29th. 

For CALENDAR (price 18 444. post), containing detailed syllabuses ‘of each 
course, particulars of fees, scholarships, &c., apply to 

OHN YOUNG, B.8c., Secretary. 
88, Bath-street, Glasgow. 


VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. 


DEPARTMENT OF ENGINEERING. 

SESSION 1896-7 commences OCTOBER 6th. 

Complete Courses of Instruction are arranged in— 

(1) CIVIL ENGINEERING. 
(27 MECHANICAL ENGINEERING. 
(3) ELECTRICAL ENGINEERING. 

These Courses enable Students to qualify for University Degrees, and for the 
College Certificates in Engineering. They comprise, in addition to al Engineer - 
ing Lectures and Laboratory Work, instruction in Mathematics, Physics, Electro- 
technics, and Chemistry. 

The Engineering Laboratories, and also the Electrotechnical Laboratories, are 
completely equipped with modern appliances. 

The College Prospectus, and also the Special Engineering Prospectus, can be ob- 
tained on application to the KEGISTRAR. 


UNIVERSITY COLLEGE OF NORTH WALES, 
BANGOR. 


ELECTRICAL ENGINEERING. 

Professor ANDREW GRAY, LL.D., F. R.8., will begin in October next a systematic 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 
Eirhe Phyalcal Laboratory is full ipped with a С d Steam Engi 

e ratory y equip a Compoun ne 
Dynamos, Transformer, Secondary Battery, and the most approved modern Measur- 
Instruments for all branches of Electrical Enginee А 
boratory fees at the rate of £1. 18. per term for six hours per week. 
Composition fee for all College Lectures for the Session, £10. 
Applications for Calendar, Prospectus, and general information to be made to 
J. E. LLOYD, M.A., Secretary and Registrar. 


"HE YORKSHIRE COLLEGE LEEDS, 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING. 
The NEXT SESSION will begin on TUESDAY, October 6th. Applications for 
асо ато IM be received up to Friday, October 2nd. Prospectus (free) from the 


SOUTH-WEST LONDON POLYTECHNIC INSTITUTE, 


MANRESA ROAD, CHELSEA, S.W. 


(Near Chelsea Town Hall. Nearest ratlway stations, South Kensington and 
Sloane Square. ) 


Princdjpal— HERBERT TOMLINSON, B.A., F.R.8. 


ECHNICAL DAY CLASSES in Mechanical] and Electrical 
Engineering will be commenced on SEPTEMBER 29th, 1896. 
The Full Course will extend over a period of at least two years. 
Fee for complete course, £15 per annum. 
Prospectus, price 1d., per post 244. 
For further particulars apply to the Secretary. 


THE GOLDSMITHS INSTITUTE, NEW CROSS, S. E. 


CHAIRMAN OF GOVERNORS: 
THE PRIME WARDEN OF THE WOBSHIPFUL COMPANY OF GOLDSMITHS. 
ELECTRICAL ENGINEERING. 
The Laboratory Appilsncos к Ap have been considerably improved and 
creas 


g the summer vacation. 
FIRST YEAR COURSE.—Laboratory Work, Monday, Wednesday, or Thursday, 


8 to 10. Lecture, Tuesday, 7:30 to 8:30 urse Foe, 12s. Reduced Fee (see 
special bills), 6s. 3d. Fee to Students attending the Lectures only in this Course, 
7s. 6d. No uced Fees. 


SECOND YEAR COUBSE.— Laboratory Work, Monday, Tuesday, or Thursday, 8 to 
10 Lecture, Wednesday, 7:30 to 8:30. Course Fee, 12s. 6d. Reduced Fee (see 


special bills), 6s. 8d. 
MAGNETISM AND ELECTRIOITY. 
Elementary, Thursday, 7:30 to 8:30. асі Wednesday, 8:45 to 9:45. Fee, 5s. 
each Course. 

A SPECIAL COURSE of MATHEMATICS for Electrical Engineering Students 
will commence in November if a sufficient number of entries is received. Fee for 
Courses of Sixteen Lectures, 2s. 6d. 

CLASSES COMMENCE, MONDAY, SEPTEMBER 238th. 
J. 8. KEDMAYNE, B.A., Secretary. 


square, Floet-street, 
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WANTED, and FOR SALE. 
PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 


. Platinum sol 


КОЕ SALE, at nominal prices, a number of ARC LAMPS 


by different makers, which have been replaced by the Jandus.—Apply to 
Messrs. DRAKE & GORHAM, 66, Victoria-street, Westminster, London, 8.W. 


A CCUMULATOR CHARGING.—C. H. CATHCART 
and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 


temporary experimental uses, &c.—3, Dorset-buildings, Salisbury- 
E (CIE erporime No. 65,208.) j nd 


Manufacturer of 
ELEOTRIOAL AND PHYSIGAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
OATALOGUES FREE. 


44, 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


1 (F(t 
\ n ну; BLAGKM AN YENTILATING 


] COMPANY LTD. 
=” 63, Fore Street, LONDON, E.O., & Branches. 


TRADE MARK 


E.C. 


RED LION STREET, 


CLERKENWELL, 


J. PITKIN, 


Now made for 200-voit Circuit; Direct or Alternating. 
56, 


HOLDEN RECORDING VOLTMETER. 


B.A. STANDARD SCREW THREAD 


DIES, SCREWS, 
SCREW- | APS CHASERS, 
PLATES, &c. 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


LEHMANN Bros., late TH. LEHMANN, 


Original Maker of the Thread, 
38, Hampshire Street, Torriano Avenue, LONDON, N.W. 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&4,Penywern Road, EARLS COURT, G. 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 


C. CAPITO, M. I. E. E., M. I. M. E. 


ММ ^\.„ INL 


Senior instructor: 


AN’ 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 


ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP, &c. 
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FROM AN UNTOUCHED PHOTOGRAPH. 


Prices from £14 : 19 : О. 


EVERSHED & VIGNOLES, Ltd., 
Woodfield Works, Harrow Road, W. 


c 2 
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RECENTLY PUBLISHED. In Demy 8vo, Cloth, containing 885 Pages, 520 Engravings and 19 Folding Plates, Price 24s. 


DYNAMO-ELECTRIC MACHINERY. 


A MANUAL FOR STUDENTS OF ELECTROTECHNICS. 
By SILVANUS P. THOMPSON, D.Sc, BA, F.R.S., 


Principal of, and Professor of Physics in, the City and Guilds of London Technical College, Finsbury; Late Professor of rimental Physies in | 
е7 Bristol; Member of the Institution of Electrical Engineers. ze ysics in University College, 


FIFTH EDITION, REVISED. 
—ůͤ А. А. А. А. А. А. А.А. 4978, 48, 
By the Same Author. With 178 Illustrations, 8vo, Cloth, 19s. 6d. 


POLYPHASE ELECTRIC CURRENTS AND ALTERNATE CURRENT MOTORS. 


ConTENTS.—Polyphase Generators—Combination of Polyphase Currents—Properties of Rotatory Magnetic Fields—Early Development of 
Rotatory-Field Motors—Structure of Polyphase Motors—Elementary Theory of Rotatory-Field Motors—Analytical Theory of Rotatory-Field Motors— 
Monophase Motors—Miscellaneous Alternate-Current Motors—Polyphase Transformers—Measurement of Polyphase Power—Notes on Design of 
Rotatory-Field Motors—Mechanical Performance of Rotatory-Field Motors—Some Examples of Modern Polyphase Motors—Distribution of Polyphase 
Currents from Central Stations—Appendix Schedule of British Patents on Polyphase Motors. 


London: E. & Е. N. SPON, 125, Strand. New York: SPON & CHAMBERLAIN, 


JUST PUBLISHED. Espeolally Suitable for Gity Guilds Glasses. Ву М. PERREN MAYGOOK, . i. E. E. 


ELECTRIC LIGHTING AND POWER DISTRIBUTION. 


ELEMENTARY MANUAL OF ELECTRICAL ENGINEERING. 
THIRD EDITION. Thoroughly Revised and Corrected and greatly Enlarged. In Two Volumes. Crown 8vo. 
Vol. I.. 430 рр. and 231 Illustrations, Gm. Vol. II. in preparation. 
- 5 A cdd A vast improvement on the last edition. The work will, no doubt, become a standard text book for schools und classes on this subject ; as such 
ew 
Electrics .—'' One of the best and most up-to-date educational electrical engineering manuals now before the public." 
Literary Norid.— The work bears evidence of great саге in its preparation, and should become a standard text-book.” 


WHITTAKER & CO., 2, White Hart Street, Paternoster Square, Е.С. 


NEW BOOK IN “THE ELECTRICIAN” SERIES. 
Qvo, Very fully Illustrated with Original Drawings, price 128. Gd., post free. 


SUBMARINE GABLE LAYING AND REPAIRING. 


By H. D. WILKINSON, M. I. E. E. 
* The Electrician” Printing & Publishing Co., Ltd., 1, 2 and 3, Salisbury Court, Fleet Street, London, England.. 


READY SHORTLY. 


Over 600 pages, about 200 Illustrations, Scale Drawings, Folding Plates, &c. Price 12s. 6d., abroad 13s. 6d., post free. 


MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY 


By E. TREMLETT CARTER, C.E., M.I.E.E. 


The N of this work is the explanation of the principles and practice of modern mechanical motive power and gearing, especially in their application 
to electri machinery. The Author has kept particularly in view the s requirements of electrical practice, and has produced a work on steam and other motive 


power which shall be solely devoted to these requirements. 

t MOTIVE POWER AND GEARING " is adapted equally to the needs of the practical engineer and of the student, and the treatment is snch as may be easily understood 
without special mathematical training. The best points in the development of motive power for electrical engineering on the Continent and in the United States have 
also been considered, and are fully treated, and compared with English practice. This work is in the well-known “Electrician " Series, and constitutes the only existing 
treatise on the Economics of Motive Power and Gearing for Electrical Machinery. 

OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


“THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, E.C. 


PHCENIX FIRE OFFICE, 


19, LOMBARD STREET, 


axo | LONDON. 


57, CHARING OROSS, 
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n DELAWARE HARD FIBRE C 
ESTABLISHED 1782. 15.LONG LANE.LONDON.E.C: , 


LOWEST CURRENT RATES. 


THE NEW PHOTOGRAPHY. 


VACUUM TUBES. INDUCTION COILS. 
ASSURED FREE OF ALL LIABILITY. Fluorescent Screens, &c., for above. 

D. Н. BONNELLA & SON, 
ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. .... FITTINGS, 


Ineandescent Lamps of all kinds. [Illustrated Lists on Application. 


W. 0. MACDONALD, Joint Secretaries 58, MORTIMER ST., LONDON, W. 
F. B. MACDONALD, | ere Steam Works: 42 & 43, KIRBY STREET, HATTON GARDEN, 


LIBERAL & PROMPT SETTLEMENTS, 
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PUBLIC STREET LIGHTInG 


JOHNSON & PHILLIPS’ ARC LAMPS. 
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Send for New Catalogue. REDUCED PRICES. 
VICTORIA WORKS, OLD CHARLTON, KENT, and 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 
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CONNOLLY BROTHERS, LIMITED, 


Blackley, MANCHESTER. 


INSULATED WIRE & CABLE MANUFACTURERS. 


Agents for 


SCOTLAND, 
THE UNITED ASBESTOS С0., Ltd., 93, Bothwell Street, Glasgow. 


TELEPHONE No. 4400. TELEGRAPHIC ADDRESS: “ SALAMANDER GLASGOW.” 


map A Stock of the Leading Sizes kept at the above address. “Se 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., ge, MANCHESTER. 


| Crompton 4 Co, 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and Boilermakers. 


Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


The “ECONOMIC” Boiler is one of the best 
steam generators before the public not only 
for Efficiency but for Economy and Dura. 
bility. This Boiler contains parti 

good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 


See 
a 
Ly | Important Announcement 


on page xiii. 


MAKERS OP 


Portable and Semi-Portable Engines. 
Semi-Fixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi-Pixed Engines and Boilers. 
Compound Horizontal Fixed Engines 


SUCCESS. 
Cornish, Lancashire, '' Essex,” Vertical, Loco- 


motive, “ Economic,” Safety, Water-Tube, 
Marine, and other Boilers. 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Telegraph Address: “ РАХМАМ,СОГСНЕЅТЕК" Paxman's Patent ‘‘Economic” Steam Boiler. BOILERS MADE UP TO 20010, WORKING PRESSURE. 


Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E.C. 


MILLS and FACTORIES &c., WITH GREAT: 
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London Office: 


78, QUEEN VICTORIA STREET, Е.С. 


SUPPLEMENT Te Т: C LECTAICIANA 


основу GOOLE 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL’ OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


No. 957. [von Sov ut. 


NOTES. 
— ne 

Pror. J. J. Тномѕом'ѕ Presidential Address to the Mathe- 
matical and Physical Section of the British Association deals, 
as is customary, with a variety of subjects, though the main 
topic is Prof. RóNTGEN's great discovery. Prof. THosson sees 
no reason to alter his opinion, an opinion held by most 
English physicists, that cathode rays are nothing more 
occult than ‘negatively charged particles moving with 
high velocity,” and he gives good reasons for his belief 
that the discovery of Lenard rays is no way incompatible 
with this hypothesis. Coming to Róntgen rays, Prof. Тном- 
son gives an admirably lucid егроѕё of the Helmholtz 
theory of dispersion, and sums up our knowledge in regard 
to the true nature of X-rays in the following words :—‘‘ Though 
there is no direct evidence that they are a kind of light, there 
are no properties of the rays which are not possessed by some 
variety of light.” The address concludes with an account of the 
“heroic attempts” of Prof. Loper and of Prof. Тномзом himself 
** to set the ether in motion." At the Cavendish Laboratory 
experiments are in progress to detect movement of the ether 
in the neighbourhood of an electric vibrator; so far tlre results 
are entirely negative. We hope with Prof. Thouso that 
these experiments ‘‘ may throw some light on the properties 
of that medium which is universal, which plays so large a 
part in our explanation of physical phenomena, and of which 
we know so little.” 


In the Paper by Herr W. Lick, which we print this week 
we have a valuable contribution to magnetic data in the 
careful redetermination of the properties of electro-deposited 
iron. In the hands of former experimenters various contra- 
dictory results had been obtained. Herr Lxick's patient 
investigations now clear up the discrepancies, and show that 
films of pure iron so deposited not only acquire a permanent 
magnetism during deposition in even so feeble a magnetic 
field as that of the earth, but also possess a great coercive 
force, resembling, in this respect as well as in mere hardness, 
the hard and brittle varieties of steel. 

IncipENTALLY Herr Leick notes two magnetic properties 
apparently peculiar to thin films of iron as the result of their 
thinness, The thinner they are the nearer does the ratio of their 
permanent magnetism to their temporary magnetism approach 
toward unity. Apparently the infinitely thin film of iron 
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ought to retain all its temporary magnetism, and give a 
square-topped hysteresial loop. Further, with films so thin 
that there is no appreciable room for internal eddy currents, 
it makes no difference to their residual magnetism whether the 
currents are switched off slowly or suddenly. In this case the 
ordinary precautions for gradually diminishing the current 
may be neglected. It would be interesting to know if these 
properties—observed in electro-deposited films—are confirmed 
in thin lamine of iron prepared by other processes. It is а 
pity that Herr еск did not seem to be aware of the method 
of depositing iron commercially used in the process of acierage. 
No one who has ever worked this process would for a moment 
expect it to yield a soft quality of iron. 


— Sed 


IN another column we publish a brief account of some 
further investigations by Prof. Коїті on X-ray phenomena. 
Amongst other things Prof. Roiri attempted to obtain X-rays 
using sulphuric acid as the anti-cathode ; but the dissociation 
of the acid was the only result of impinging a cathode beam 
upon H,SO, That the degree of exhaustion of the generating 
tube is the proximate cause of the quality of X-ray emitted 
by it, receives а further. confirmation at the hands of Prof. 
Коїті, who finds that if he arranges a series of tubes in 
the order of the penetrative power of the rays given out 
by them, their order of merit remains the same when 
different induction coils and different electromotive forces 
are used. X-rays have so far exhibited so many perplexing 
properties that it is satisfactory to find that a ray which 
will penetrate one substance comparatively easily will like- 
wise easily pass through others. It only needed a differen- 
tial selective action here to have made confusion worse 
confounded. Prof. Roit: also brings out very clearly the 
futility of erecting a scale of transparency for X-rays without 
at the same time specifying not only their source, but the 
path they have traversed before falling upon the fluorescent 
screen and the material of the screen itself. 


Accorpine to M. Bovuvier’s Report, a translation of which 
from the Comptes Rendus is given in the present number, we 
gather that the French Postal Department in Tonquin has 
been much disturbed by the breakdown of their subterranean 


lead-covered cores due to the attacks of white ants. This 
appears to have been a novel experience to their officials. 


The very full description given by M. Bouvier of the results 
of his examination of a faulty specimen of cable submitted to 
\ 
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him and the suggestions he has made in order that future 
trouble may be avoided are very much to the point. Notwith- 
standing the statement that leaden bullets were riddled by 
insects in the Crimea, we prefer to believe that accidental 
holes or imperfect joints in the lead tube were the prime 
cause of the mischief by permitting entry to these raiders. 
We should have liked more information as to the general 
condition of the lead covering, as it is a well-known fact that 
lead is quickly attacked by the action of certain soils, espe- 
cially those of a clayey nature, and that such action may be 
avoided by the free use of a tarry compound. 

Waen the present telegraph cable system in the East was 
first established continual trouble was experienced in main- 
taining the land connections between cable houses and stations 
in perfect or even in working order ; and it was proved that in 
the main the white ant, occasionally assisted, however, by 
the Laodicea antennata, was responsible for the difficulties. 
Tar and silica, and also arsenic, were amongst the remedies 
applied, but all resulted in failure; for wherever the iron 
wire sheathing of the cable permitted of his access to the 
interior, so surely did the white ant find his way in, and 
attacked the core. The subsequent adoption of the “ ріре- 
line system ” of land connections in 1874 put a stop to all 
mischief of this nature. Examinations made of several faults 
of this class removed from soil similar in many respects to that 
of Haiphong show that the attention of the white ant is drawn 
to the cable by the presence of the usual jute outer and inner 
servings, and that though he bores into the gutta-percha, it 
is more because it stops his progress than for any preference 
or liking he has for it. Jute and fibrous materials generally 
are his special delight. 

— 

M. Bovuvier’s suggestions, if properly carried out, will, no 
doubt, assist in the satisfactory maintenance of the line ; but, 
if practicable, the method now obtaining in cable companies 
of enclosing gutta-percha-covered conductors in pipes kept 
full of water should be adopted, as this system, wherever 
adopted, has proved a thorough success. 


ы аы 


In his first Cantor lecture on Applied Electro-Chemistry ” 
which we reprint this week, Mr. SwiwsuRNE apologises for 
indulging in elementary economies. No apology is needed. 
If it were made compulsory for all promoters of electro- 
chemical undertakings to go through a course of elementary 
economics, there would perhaps be fewer such schemes and 
a smaller percentage of financial failures. It is not considered 
orthodox in these enlightened days to openly avow that one 
has found the Philosopher's Stone, but there is a distinct 
hint of some such discovery in the prospectuses and preli- 
minary puffs of many electro-chemical ventures. One would 
scarcely think on reading these documents that we live in a 
world the ruling commercial principle of which is ‘‘ nothing 


for nothing and precious little for sixpence.“ 


A caREFUL reading of the Circular relating to the Official 
Vocabulary of Code Words issuing from the Berne Bureau, will 
show all interested in codes, or code compiling, that the 


Second Edition of the Official Vocabulary will take up a very 
different position to that which it was intended the first should 
occupy. The compilation issued some time ago claimed to be, 
but was not, a Vocabulary for use in code telegraphy, from 
which every word had been eliminated which could in any way 
be easily mistaken for another word. The next will merely 
be & list of the words available in the authorised languages, 
with the addition of proper names; and the work of eliminating 
unsuitable words will, as heretofore, be left to code and code 
vocabulary compilers. It is, therefore, of capital importance 
to all users of codes, as well as to the Telegraph Adminis- 
trations, that it should be thoroughly understood that the 
words which may appear in the second edition cannot safely 
be used as they stand; and that unless extensive elimination 
of words too closely resembling each other from telegraphic, 
typographic, orthographic, caligraphic and phonetic points of 
view be made, the result will be an enormous increase of 
errors in messages, and consequent loss of time and money 
to those telegraphing in code, as well as to the Telegraph 


Administrations. 


Тнк decision of the Conference is most sensible, and, 
in fact, is the only one which the circumstances of 
the case admit of. Under this new arrangement there should 
be no disarrangement of codes which consist only of 
legitimate words; and we would suggest that in sending 
a сору of such codes to Berne a request should be made 
that, before deciding not to insert in the Vocabulary any 
words in such codes or Vocabularies, on the ground of their 
being made-up words, the compiler should be allowed the 
opportunity of justifying their validity ; and in coming to a 
final decision on this point it is much to be hoped that the Berne 
officials will not be pedantic. It should further be pointed out 
to the International Bureau that if we allow for the enormous 
number of words which must be struck out to obtain a 
good telegraphic code, a quarter of a million words is 
nothing like enough. In one case in our knowledge a 
million and a quarter words were reduced to 120,000 when the 
necessary revisions had been made. That is to say, if possible, 
ten times as many words should be given in the Official 
Vocabulary as the largest code is likely to contain. With a 
liberal use of proper names drawn from Directories and 
Gazetteers and of inflections there should be no difficulty but 
that of time in obtaining an ample supply of words and pro- 
ducing a Vocabulary which shall be of immense value to all 
concerned, and give finality to a long vexed question. 

— 

Quire a minor state of panic has arisen in the good city of 
Limerick due to the invincible belief of the law adviser to the 
Corporation that a Provisional Order confers upon the holder 
thereof, not only the proud privilege of temporarily making 
the streets in a mess and permanently supplying current 
under statutory conditions, but of summarily extinguishing 
all other electric light undertakings in the area covered by 
the Order. It is true that Prof. Kennepy has not lent the 
weight of his name to so strange and so unfounded a piece of 
legal heterodoxy; but, nevertheless, the minor state of panic 
continues to exist. When we consider that it is expressly 
laid down in Section I. of the Act of 1888, that the granting 
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of a Provisional Order confers no monopoly, and that 
nothing but the good sense of the Board of Trade 
prevents the granting of a second Order, even in an area 
already covered by a municipal electrical undertaking, we are 
at a loss to imagine where the erroneous notion could have 
arisen, that an hotel proprietor or a big shopkeeper, who 
cares to bother himself with a gas-engine and battery of 
accumulators, cannot light his own premises or oblige a 
friend next door with a few watts. Sections 2 and 8 of the 
Act of 1882 are said to be the basis of this iron tyranny, but 
we have searched them in vain for anything to support it. 


——— e MER drca rcm cen 


Oorrespondence.—O wing to pressure on our space this week 
we have been compelled to hold over a portion of our corres- 
pondence. 


Telephonic Communication between France and Belgium.— 
A long-distance telephone line is being erected between Paris, 
Dunkirk and Ostend. | 


Battersea Polytechnic.— We have received a сору of the 
prospectus of the day and evening classes to be held, during 
the ensuing session, at the Battersea Polytechnic. Classes and 
laboratory instruction are arranged for eleotro-technical and 
Allied subjeots. 

Obituary. The death is announced, from Naples, of Sig. 
Palmieri, Director of the Vesuvius Observatory. Sig. Palmieri 
was appointed Director of the Vesuvius Meteorological Obser- 
vatory in 1854, and did good work in connection with atmo- 
spheric electricity. 

Birkenhead.—It is announced that the Corporation of Birken- 
head are now prepared to offer to the public a supply of elec- 
trical energy. The total capital expenditure up to the present 
is estimated at about £21,000. Distribution is on the three- 
wire system at 460 volts. 


Appointment.— Mr. А. P. Trotter has been appointed by the 
Council of the London Chamber of Commerce an honorary 
correspondent of the Chamber at the Cape in regard to elec- 
trical matters, the necessary permission to act in this capacity 
having been obtained from the Cape Government. 


Goldsmiths’ Institute, New Cross.—The classes in electrical 
engineering, and magnetism and electricity commence on Mon- 
day, the 28th inst. A special course of mathematics for 
electrical engineering students will commence in November if 
a sufficient number of entries is received. Additional par- 
ticulars will be found in our advertisement columns. 


Oable Interruptions. Date of Interruption. 
Puerto Plata - Martinique Dec. 19, 1896. 
Monte Alegre—Santarem ........................ May 5, 1896. 
Para—Maranham ................................. Ang. 6, 1896. 
Bahia —Rio de Janeiro ........................... Sept. 4, 1896. 
Penang — Medan .................... eere Sept. 7, 1896. 
Loenda—Benguela ................................. Sept. 15, 1896. 


A Novel Electric Locomotive.— An electric locomotive of a 
novel type is said to be about to be tried experimentally on 
the lines of the Manhattan Railway Company, New York. 
The engine is to carry a secondary battery, which will be 
charged by current obtained from a third rail as the motor 
moves over the line. The charge thus obtained will enable 
runs of 15 to 20 miles to be made over rails not electrically 
equipped. 

Water-Power Utilisation in France.— From official statistics, 
says Engineering, water-power would seem to have taken an 
extraordinary development in France, as it appears that there are 
more factories using water than steam. Thus, out of a total of 
118,655 separate workshops, 59 per cent. generate their power 
by water, though the hydraulic plants are, it is true, much 
smaller than those run by steam. 

Institution of Civil Engineers.—Mr. A. S. E. Ackermann 
wishes us to state that as he finds by the postmarks many 
members are still away on their holidays, and also as the 
Colonial replies will not arrive for some time, he will be obliged 


if members on tbeir return will kindly send iu their answers 
to his circular (relating to the mode of election of Council) at 
their earliest convenience, if they have not already done so. 
He states that the results so far are very encouraging, the ratio 
of approvals to disapprovals being as 5 to 1. 


Discharge of Electrified Bodies by X-rays.—In the Comptes 
Rendus, Vol. CXXIII., No. 10, Signor Emile Villari briefly 
describes some experiments carried out by him, which cor- 
roborate in a striking manner the belief of M. Perrin and others 
that the discharge of electrified bodies by X-rays is a secondary 
phenomenon, due to air molecules dissociated by the rays 
travelling along the lines of force and striking the body at the 
point at which the rays impinge. Signor Villari assisted the 
ionic movement by blowing a powerful blast along the lines of 
force, and succeeded in increasing the rate of discharge of an 
electrified body; by blowing the same blast across the line of 
the rays he considerably diminished the rate of discharge. 


„The Horizontal Steam Engine."—We have received from 
Messrs George Philip and Son a small book with the above 
title, containing coloured and ‘‘dissected” drawings of a 
horizontal engine fitted with Meyer's variable expansion gear. 
The letterpress, which is translated from the German of Herr 
Chr. Volkert, embodies a brief description of the various parts 
of an engine of the above type, as well as a short consideration 
of the methods of steam distribution by means of D and 
expansion slide-valves. The construction and use of Zeuner 
valve diagrams is also explained, the illustrations being very 
clear. The whole would give a young student a very good 
idea of the working of a steam engine, and might also be read 
with interest by the “ general reader.” 


Electric Tramways and Submarine Oables.— The Cape 
Town electric tramway was opened on August 6th, and, owing 
to the neglect of ordinary precautions, bids fair to prove some- 
thing more than a nine days’ wonder. From the papers it 
would seem that on the opening day the traction current, find- 
ing no other easy way home, ran along a telephone wire, fusing 
it en route. The wire fell, and somewhat shocked an unhappy 
half-caste. Subsequently the telephone exchange narrowly 
escaped providing roast pig à la Hoti for the entire Chinese 
population of Cape Town, and this notwithstanding that the 
particular circuit selected by the truant traction current was 
protected by a jin. fuse; indeed, it was the arcing at the fuse 
that caused the mischief. But more important, more interest- 
ing, and more puzzling, than these trifling episodes are the 
disturbances in the submarine cable circuits, which terminate 
quite close to the present terminus of the tramway. Accord- 
ing to the local papers, the running of the Cape Town electric. 
cars can be “heard” at Accra on the West Coast. Electricians" 
are said to be “hard at work endeavouring to discover some 
remedy for so serious an upset of the old order of things. ^d 
Probably nine-tenths of the trouble would be eliminated if the 
tramway company were to lay down an adequate return, 
properly connect to earth, and generally act according to 
Cocker ; then the cause of the remaining tenth could be care- 
fully and elaborately investigated. 


Brighton-Rottingdean Seashore Electric Railway.—The 
Board of Trade have held an official examination of the 
Brighton and Rottingdean Electric Seashore Railway, which runs, 
at high tide, through about 12ft. of water, (see The Electrician, 
Nov. 8, 1895, p. 53). The Board was represented by Major 
Marindin, of the Railway Department, and Major Cardew, of 
the Electrical Department. On the trial trip the car was put 
to some severe tests. Various obstructions were put on the 
rails, such as masses of timber and concrete, heaps of flint and 
chalk, large iron sleepers, and so on ; but the car simply brushed 
them all aside as so much soft snow, and passed smoothly on 
its way—so smoothly, in fact, that a pail of water which had 
been placed on the back of one of the “ bogies” was not upset, 
nor was any of the water spilled. The return journey was 
at length started upon, when the rails were well covered 
with water, the depth of which, for the last half-mile, was 
considerable. Major Cardew was picked up at Brighton, and 
another start for Rottingdean was made forthwith. At 
Rottingdean an inspection was made of the machinery depart- 
ment. The inspectors expressed themselves as perfectly 
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satisfied in every way with the new railway. The inspection 
was made under circumstances well calculated to severely 
test the safety of this novel mode of travelling, there being an 
equinoctial tide with a rough breeze. It is understood that 
the car will travel at a speed of about five and a-half miles an 
hour at high tide, and from six to seven miles an hour when 
the tide is out. The engines which supply the motive-power 
are at Rottingdean, and sre of 120 horse-power. 

Physical Institutions and Electric Tramways.—The follow- 
ing is from the Frankfürter Zeitschrift :— 

* As already noticed, the junction of the Halle electric tramway with 
the horse-tramway in the same town is not to be allowed, as it would 
necessitate taking the electric conductor on the Sprague system, through 
the Grosse Ulrichstrasse, and past the Physical Institute. Expert opinions 
have been obtained with regard to the opposition of the staff of the Insti- 
tute. Prof. Slaby, of the Charlottenburg Technical College, has given it 
as his opinion that the conductor should be allowed to be taken through 
the street, under certain restrictions intended to prevent the current 
influencing the work of the Institute. However, according to to-day's 
Saale Zeitung, the final decision of the Minister of Public Works is very 
unfavourable. This decision may be summed up as follows :—It cannot 
be denied that the system of working which the Allgemeine Electricitäts 
Gesellachaft (the leaseholders of the tramway) have in view is of a kind 
to affect the working of the Physical Institute. But it is not right to 
expect that the Physical Institute should bave to devise means to lessen 
or neutralise the disturbance ; and, besides, the precautions proposed are 
not considered sufficient, as they only ensure the protection of one single 
instrument, while the Physical Institute has frequently to work with a 
number of instruments at the same time. The tramway company must 
be allowed to make experiments with all suggested remedies, and then to 
prove indieputably that the arrangements they propose to adopt will pre- 
vent a disturbance of the work of the Institute if the proposed extension 
be carried out on the Sprague system. These experiments will have to be 
carried out at а distance from the Institute. If the Company does not 
see its way to do this they may construct the new line with underground 
conductors, or work with accumulatore, ог use auy power other than 
electricity, and whatever is the most desirable from economical reasons.” 
The action of the Minister, says the Llectrotechnische Zeit- 
schrift, ** will affect not only the Sprague system, but any other 
which uses the rails as return conductor. Thus university 
towns tbat sbelter Physical Institutes in their midst will, to 
their own loss, be obliged to wait a long time for a transforma- 
Fue in their means of traffic which shall bring these up to 

ate. 

The Troubles of the Borough Electrical Engineer.— We 
had occasion recently to inquire of a municipal engineer why 
the station over which he presides had been so long a building. 
His reply was somewhat as follows :—The prevailing feature in 
my Electricity Committee is that it will rarely decide anything 
tbat can be deferred until the following week. On my appoint- 
ment I found tbat an idea possessed the members of the Com- 
mittee that they could erect the proposed electricity works on 
a hopelessly small site, and it took me some time to rid them 
of this notion. ‘Thereupon a member of the Committee took 
upon himself to find a suitable site; but being a busy man he 
was unable to devote much time to the job, and as it was а 
difficult job it was several months before the purchase of the 
land was completed. A Sub-Committee was then formed to 
make the usual grand tour; but asit was composed of ex- 
tremely busy gentlemen, it was not until nine months after my 
arrival on the scene that the grand tour commenced. Specifi- 
cations were then drawn up, and a large number of tenders 
were received, and considerable time was occupied in examining 
them and preparing the necessary report. The report was 
referred to the Sub-Committee, which devoted considerable time 
to its consideration, though the difficulty was to induce the 
Sub-Committee to meet. Hence it was much more than a year 
after my appointment before the tenders were accepted. The 
only body which lost no time was the Local Government Board, 
which readily gave its consent after the local inquiry had been 
held. Difficulties then arose in connection with the founda- 
tions of the building. The main cause of the delay was, there- 
fore, the anxiety of the Council, Committee, and Sub-Committee 
to see to everything themselves. 


South Shields Municipal Electric Lighting Station.—The 
following are a few particulars relating to this station, which 
came into operation at the beginning of the present month :— 
The boilers are of the marine type, having an evaporative 
capacity of 5,000lb. of water per hour at 160lb. working pres- 
sure. The engines are vertical triple-expansion, driving direct. 
The engines are by Messre. MacLaren, of Leeds, and are specially 


THE ELECTRICIAN, SEPTEMBER 18, 1896. 


designed to have a very low consumption of steam at half, 
three-quarter and full load. The alternators are of the fly- 
wheel ironclad type, and were made by Messrs. Ferranti ; they 
run at 125 revolutions. There is also a small plant, with a 
compound engine of 35 r.H.P., to which is coupled a 15-kilowatt 
alternator for the hours of light load, and a 10-kilowatt spare 
exciter. The total capacity of the station is 215 kilowatts. 
This will allow of 6,000 8 c.p. lamps being lighted at the same 
time, which means some 14,000 lamps connected to the circuit. 
There are also two rectifiers, each capable of supplying current 
for 30 lamps. The system of distribution is by high-pressure 
alternate-current feeders, with low-pressure distributors, the 
pressure being reduced by transformers placed in cast-iron 
boxes under the streets. "There are at present 14 arc lamps 
erected. On each of the arc lamps there are incandescent 
lamps, which will be turned on at midnight when the arcs are 
switched off. The high-pressure mains are rubber-insulated 
concentric Silvertown cables, laid in cast-iron pipes. The dis- 
tributors are rubber-insulated single cables, also laid in cast- 
iron pipes. The low-pressure service joints are made by cutting 
the cast-iron pipe and bolting on a cast-iron Tee, in which a 
mechanical joint is made, the Tee being then filled up with 
compound. The whole work, including the buildings, was 
designed by Mr. J. A. Jeckell, the Borough Electrical Engineer, 
and the specifications were drawn up by him, there being no 
consulting engineer or architect appointed. The Electric Light 
Committee are so pleased with the arc lamps in the streets 
(these have been running since August 17th) that they have 
recommended the Council to increase the number of street aros 
from 14 to 31. There is every appearance that the electric 
light will prove as great a success in South Shields as it has 
proved in other towns where the plant has been properly 
designed. 

Contemporary Electrical Science.—A somewhat sensational 
application of magnetometric methods to archeological ques- 
tions is being made by С. FoLGHERAITER, whose communi- 
cations on the subject will be found in the Att: dei Lincei. It 
aims at nothing less than the determination of the inclination. 
of the earth’s magnetic force in bygone ages from the mag- 
netisation observed in Tuscan and other vases. The author 
proved, by imitating the manufacture of such vases in baked. 
clay, that during the process of firing they are slightly mag- 
netised by the earth’s field. Assuming that they were placed 
upright in the furnace, and that the magnetisation was per- 
manent, conclusions may be drawn with regard to the field of 
the earth at the time. The relation between its direction: 
and that of the magnetisation is being investigated by means of 
experimental cones and cylinders placed in various positions. 
There is also an interesting paper by PrETTINELLI and MAROLLF 
on the electric conductivity of hot gases. All gases have, 
according to these observers, approximately the same re- 
sistance when heated. At a temperature of 600°C. they 
begin to conduct appreciable currents. At 800°C. there isa 
sudden increase of the conductivity to ten times its value. It 
is the temperature at which dissociation sets in. After that 
the increase is slower. The gases examined were enclosed in 
& porcelain tube, and their temperature was given by the 
resistance of a platinum spiral. The influence of the 
size and the substance of the cathode was paramount. A 
porous cathode increased the conductivity very considerably, 
probably on account of the greater number of contacts with 
dissociated particles. The substitution of carbon for iron 
increased the conductivity a hundredfold at the temperature of 
the Bunsen flame, but only three or fourfold at 800deg. 
Metallic oxides and palladium electrodes also increase the 
conductivity of the gas. The current varies inversely as the 
distance between the electrodes if it exceeds 2mm. Below that 
it increases less rapidly. In the American Journal of Sctence 
for September, Prof. Rood, of Columbia University, gives a 
detailed account of his experiments on the reflection of X-rays 
from polished surfaces of platinum, speculum metal, and tinfoil. 
The uniform result was that these surfaces r»flected about half 
the radiation received in a regular geometrical manner, and 
the other half diffused, not as by a dull surface, but as by 
an imperfectly polished surface, the rays not having strayed 
much from the regular path. 


— — hs — 
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PROF. J. J. THOMSON. 


Prof. Thomson, the President of Section A at the meeting 
of the British Association now being held at Liverpool, has 
advanced Physical Science in many directions, and especially 
in the direction in which the way was, pointed out by Clerk 
Maxwell, his great predecessor in the Cavendish Chair of 
Physics at Cambridge. It is as an Electrician that we pre- 
sent his portrait to our readers to-day, and on his electrical 
researches we shall chiefly dwell in this sketch of his life 
and work. 

Prof. Thomson was born at Manchester in 1856. Educated 
first at a private school, he entered Owens College at the age 
of 14. At that time Barker was the Professor of Mathematics, 
and Stewart and Roscoe were the Professors of Physics and 
Chemistry. To the excellent grounding of Barker’s mathe- 
matical teaching, and to the stimulating effect of the experi- 
mental training of Stewart and Roscoe, we must, no doubt, 
largely ascribe the set of his mind towards physical work. 
Thomson remained at Owens five years, and in his last year 
there he published his first paper; an experimental research 
showing that mere contact of two dissimilar bodies produces 
in them opposite electrifications, each of the same kind as 
that manifested when the two are rubbed together, and 
suggesting that the contact gives the polarisation of which 
the friction enables us to take advantage. 

On leaving Owens in 1876, Thomson entered Trinity 
College, Cambridge. In 1880 he graduated as Second 
Wrangler and obtained the Second Smith’s Prize. In the 
same year he was elected a Fellow of his College, and later 
was appointed an Assistant Lecturer. 

In Thomson’s undergraduate years Maxwell still held the 
chair of Physics, and his ideas and methods were now beginning 
to penetrate down to the undergraduate level, and to saturate 
the minds of all the more earnest students of Mathematical 
Physics. Naturally, then, we find that Thomson’s first Paper 
after his degree was inspired by his study of Maxwell’s work. 
It was on the “ Electromagnetic Theory of Light," and among 
other results he found that if light travels in a medium itself 
moving in the direction of propagation, the velocity is increased 
by half the velocity of the medium, a result already obtained 
experimentally by Fizeau in the case of water. Later, in his 
* Recent Researches,” he returned to this point, and showed 
that the result obtained differs according to the preliminary 
assumptions made; and Prof. Lodge's experiments have suffi- 
ciently shown that the subject is still full of difficulties. 

A year later, in 1881, this was followed by a Paper investi- 
gating the motion of electrified particles in a magnetic field. 
He applied his results to the phenomena of a Crookes tube, 
assuming Crookes’ explanation of a stream of charged atoms 
starting from the cathode, and he showed that the magnetic 
elas observed by Crookes were of the kind given by his 

eory. 

In the following years Thomson was occupied with a 
research on the value of “v,” carried out in the Cavendish 
Laboratory under Lord Rayleigh, and with investigations on 
vortex motion. These were published in the Philosophical 
Transactions, and in 1888 he received the Adams Prize for 
an Essay on Vortex Motion, a most important contribution 
to the subject. Applying the ideas of vortex motion to elec- 
trical theory, he began in 1883 his great work on the electrical 
discharge in gases by publishing a theory of that discharge 
on the supposition that a gas molecule consists of two vortex 
rings in a fluid strung on the same axis, and successively 
going through each other. The electric field he supposes to 
consist of some kind of distribution of velocity in the sur- 
rounding fluid. If the velocity is in one direction parallel to 
the common axis, the rings tend to separate, in which case he 
shows that there is a reduction of the velocity of the surround- 
ing fluid; that is to say, the molecule tends to break up into 
separate atoms, and in so doing absorbs the electrical energy. 
The theory gives a reduction of pressure along the lines of 
force, and an increase at right angles to them, in accordance 
with Maxwell’s theory. I think we can trace in this Paper 
that, though the author had firmly grasped the idea that the 
discharge is essentially molecular dissociation, he still held 


what we may call the crude form of dissociation, and had not 
yet come to see the importance of the Grotthus chain, which 
he afterwards used to solve so many difficulties. 

In 1884 Thomson was elected a Fellow of the Royal 
Society, and later in the same year, at the age of 28, he was 
chosen to succeed Lord Rayleigh as Cavendish Professor. It 
is hardly necessary to say that he maintained the reputation 
conferred on that chair by his predecessors, and that the 
Cavendish Laboratory continues under him to be a school of 
research of which all English physicists are proud. 

In the following years he published, among others, Papers on 
the oscillations of charges on spheres and wires, in the latter 
applying his results to the propagation of such currents as 
those of the telephone along wires and cables. He was work- 
ing, too, experimentally at the electric discharge in‘ gases, 
feeling his way, we may say, in the subject. 

In 1885 and 1887 he contributed two Papers to the PA:lo- 
sophical Transactions, which he amplified in his work on “ The 
Applications of Dynamics to Physics and Chemistry, published 
in 1888. In the general methods of Lagrange and Hamilton 
any mechanical system is described not merely by distances, 
velocities and momenta of the masses concerned, but by quanti- 
ties analogous to these. Thomson applies their methods to a 
physical system in which the quantities describing the system 
are the ordinary quantities of physical measurement. By 
known results he obtains relations which must hold between 
these quantities, and then from the relations he obtains other 
results which may not hitherto be known. As an example, 
v. Ettinghausen and Nernst have found that if heat is flowing 
along a thin plate of an electric conductor placed in a mag- 
netic field, there is an electromotive force perpendicular to the 
plane containing the lines of heat flow and the lines of 
magnetic force. This gives a relation which shows that, if the 
effect holds also in a dielectric, then a heated dielectric placed 
in an electric field may produce a magnetic field. The work 
is а mine of suggestions for future research. Unfortunately 
many of the results predicted are so small that we must wait 
for their verification until our experimental methods are able 
to deal with higher decimal places than they have yet attained. 

After the publication of Hertz's experiments Thomson made 
some notable contributions, theoretical and experimental, to 
the subject. Determining the resistance of various electrolytes, 
he showed it to be the same for the currents in Hertzian 
waves with a frequency of 108 as for steady currents. But if 
the electromagnetic theory of light is true, the electrolytes 
are perfect insulators for waves with a frequency of 10", 
Hence the molecular processes which cause electrolytic 
conduction must occupy a time between 10-8 and 1075 of а 
second." He also measured the specific inductive capacity of 
various dielectrics by making them in turn the insulator 
between the two plates of a Hertzian vibrator, and measuring 
in each case the length of the issuing waves. From this it is 
easy to compare the capacities. The values of K agreed with 
those required by the electromagnetic theory of light; and it 
is especially worthy of note that with a frequency of 25 х 10% 
the value of K for a glass plate was 2:7 or 1:65?, practically 
the square of the refractive index for light waves; while for 
the same glass plate the tuning-fork method gave values 
between 9 and 11. ** The discrepancy is probably due to the 
cause which produced the phenomenon of anomalous dis- 
persion in some substances, and indicates the existence of 
molecular vibrations having a period slower than 25,000,000 
per second.” 

Continuing the work on the discharge in gases, in 1890 
Thomson showed that certain gases, when heated to the dis- 
sociation point, become good conductors, another link in the 
chain of evidence which he was gradually forming to show 
that the discharge is electrolytic, and that the dissociated 
atoms of a molecule are, the one positively, the other nega- 
tively charged. When the effect of heat is to break up the 
molecule into atoms, the charges on the electrode may be 
regarded as neutralised by the charges on the dissociated 
atoms; or rather, in the light of later theory, it may be said 
that the tubes of electric induction stretching from anode to 
cathode will more easily find chains of molecules on the point 
of dissociation through which they will pass, and whose disso- 
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elation they will complete. The tubes themselves will break 
up and discharge their energy in completing the dissociation. 
In his next Paper, On the Velocity of Propagation of Electric 
Disturbance,” he makes full use of the idea of Grotthus chains 
of molecules stretching through the gas, and shows that when 
such a chain becomes the seat of electric strain, it tends to 
break up, the atoms re-pairing, and leaving free a positively 
charged atom at one end and a negatively charged one at the 
other. He regards the striations as being groups of such 
chains, each striation being, as it were, a separate electrolytic 
cell with + atoms turned out at one end and — atoms turned 
out at the other. Тһе spaces between are regions of combina- 
tion of the — of one set of chains with the + of the next. We 
might expect such spaces to be proportional to the mean free 
path, for as this increases, so also will the average distance 
travelled before re-pairing occurs. Observation gives fair con- 
firmation of this. The increase of strength of a layer of gas 
with diminishing thickness finds an explanation, and he points 
out that if the distance between the electrodes in a tube is less 
than the distance between two stris, then the recombination 
may not occur sufficiently rapidly, unless the velocity of the 
atoms is very much increased or extra energy is supplied. In 
other words, the resistance to the discharge is increased, and 
this is in accordance with experiment. The dark space at 
the end of the positive glow is, he supposes, a region where 
the heat of recombination has produced sufficient dissociation 
to render the gas easily conducting. 

Now came a most important Paper describing an experi- 
mental determination of the motion and velocity of the glow 
in an ordinary exhausted tube by the revolving mirror method. 
The glow was found to start always trom the anode, and to 
move almost to the cathode with a speed nearly that of light. 
This speed far exceeds anything which could be attributed to 
the atoms themselves, for with such speed they would require 
immensely more energy than that supplied by the current. 
"The travelling glow is therefore the propagation of a con- 
dition. The electric strain entering the tube passes down the 
Grotthus chains of molecules from the positive end, and with 
the speed of light, producing interchanges of partners along 
the line. 

All these views are set forth much more simply if the 
-electric field and its changes are described by Faraday's induc- 
tion tubes and their motion; and Thomson now turned to a 
development of the theory of these tubes, which will be found 
in his ‘‘Recent Researches.” 

His well-known experiments on the discharge in tubes with- 
out electrodes, and on the effect of a magnetic field in such 
tubes, still further confirmed his view of the nature of the 
‘discharge. Some experiments on the electrolysis of steam 
brought out the remarkable result that an arc discharge turns 
-out the oxygen positively charged, so that it goes to the cathode 
while the hydrogen is negatively charged and goes to the 
anode. A spark discharge of a certain length exactly reverses 
these effects, and turns out the electrolytes at the ends at 
which they appear in the electrolysis of water. This experi- 
ment thus showed that the same atoms could have charges of 
either sign. 

In 1894 the revolving mirror method was applied to measure 
the velocity of the cathode rays in a Crookes tube. The 
interval of time between the commencement of phosphor- 
escence on two patches at different distances from the cathode 
on starting a discharge was measured in a hydrogen tube, 
and the velocity of the exciting agent was found to be 
1:9 x 107 em./sec. a hundred times greater than the velocity 
of mean square of hydrogen molecules at 0°C, but only a 
thousandth part of the velocity of the glow in a less exhausted 
tube. The velocity of the atoms on Crookes’s theory of the 
rays may be calculated from the known fall of potential at the 
cathode, and the known charge carried by a known mass of 
dissociated hydrogen. Equating the electrical energy lost to 
the kinetic energy gained, Thomson found a velocity almost 
identical with that given by his experiments. 

Combining this with his previous investigation on the 
magnetic action on electrified particles, it seems impossible to 
have any further doubt of Crookes’s explanation that the 
so-called rays are truly a stream of electrified atoms. It is a 


misfortune that we still continue to describe the phenomenon 
thus, instead of terming it the cathode stream. 

Last year further experiments were made to show that 
gases are electrolysed by the discharge, and the spectroscope 
was brought into the service. In one experiment a tube was 
divided in the middle by a metal plate perpendicular to its 
axis, and the spectra of the gases on the two sides of the 
plate could readily be compared. The same element was 
turned out from some compounds with a positive, and from 
others with a negative charge, and there was evidence tending 
to show that the spectrum given when the atom is positively 
electrified is different from that given by the same atom when 
negatively electrified. 

Last December a very important Paper was published in 
the Philosophical Magazine, in which mechanical illustrations 
are given of the possibility of an atom being at one time 
positively and at another time negatively charged. It is 
shown that in one case it will possess more energy probably 
than in the other. The ideas derived from the illustrations 
are used to explain the difficulties in the theory of electrolysis, 
but this Paper is too recent to require an account to be 
given here. 

I have given the fullest account of Prof. Thomson’s re- 
searches on the electric discharge in gases, for they appear to 
me to constitute his greatest work. When he took up the 
subject there was an immense mass of confused and confusing 
facts. By his theory of Grotthus chains and their electrolysis, 
and by the series of test experiments, he has gone far to reduce 
the mass to order and to establish his theory. 

We all know the part Thomson has taken in the work on 
the Röntgen rays, and have read his account of the subject in 
the Rede Lecture which he delivered a few weeks ago at Cam- 
bridge. Besides his contributions to Science in the form of 
papers and the works already mentioned, Prof. Thomson has 
edited Maxwell’s Electricity” and has added a third volume, 
* Recent Researches in Electricity and Magnetism,’’ worthy 
of the work which it is intended to supplement. He has 
recently published a text-book on Electricity, which puts the 
mathematical theory of Electricity in a form useful to students 
who are unable to attack the difficulties of Maxwell. 

Prof. Thomson’s work has been recognised by the Royal 
Society in the award in 1894 of a Royal medal. He has been 
elected an honorary member of the Manchester Literary and 
Philosophical Society and of the Royal Society of pe 
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364. There are several ways of obtaining a full development 
of the solution (61), one or two of which may be done here, 
with side matters. We have to find the time integral of 
A] (ct), and a first way is to shift the exponential to the 
left, thus 

-pt 
1. Hel (rt) M RA 
p p 
Here the operation (p — p) to find u must be done by integra- 
tions, like the р-! from which it arose. So 


2. Tot) m Pu, вау. (14) 
p-p p 


2 8 ot? giti 

u= (£ Bebe) He at) (75) 

This is integrable at sight, making 

ot? ott! 1, cà? o't 
= t 1 — m — ee .) “( — — — — ee ) 
«n 7 75 tetat 82 005.67 

1 0 265 at! 

Vulp 284567 DERE (76) 


where the law of the coefficients is obvious, every set being 
Therefore, by (61), 


2)% 


* This series of Articles ів a portion of Vol. П. of Mr. Heaviside’s work 
on “ Electromagnetic Theory.” All rights of reproduction are reserved. 


the integral of the preceding one. 


C - ў E [neo + (1 е (77) 
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expresses the complete development in one form, showing the | This agrees with (81), provided that 
C due to steady V when all four properties of the circuit are L(ot) 02 1.8 5 
in operation. The part involving « goes out when there is : =1+}— эр Coa — (88). 
no leakage. - p/p p 2.4 p, 

As a check upon (77), another way may be indicated. We | and this may be verified by carrying out the differentiations- 
have м or on the left side. Now we also know that 

— с z 
as E (1 B z) ( Ё 2 "s (18) DET E 1.(0) = и, as above in (76), (89), 

by the first of (52). Неге write out the operand e in full, 


then 1 operate on it by (1—0?/p*) - expanded in rising powers 
of p^, and then operate on the result by (1 – с/р). We shall 
obtain (77), after a little rearrangement of terms. There is 
nothing particular to notice in the process, so the details need 
not be given. 

5365. But with a view to finding possible better forms of 
the function u, do (78) without expanding e first, so that the 
result is in terms of < and its integrals. We then get 


б=т iona (1-2) (A135 - 
24% 9724.6 - PE 9). 


where e, is the sum of the "s n+ | 8 of the series for e. 
Now, in 8) the inside exponential is cancelled by the outside 
one. The part of C not containing ¢ may therefore be exhi- 
hibited separately. Thus, 


L501 -2) (1435+ — 1690 ) - (B) (80) 


by the definition of p and с. So (79) becomes 
C= VR) p. (I) - (1 -<) (1 наа 


(79) 


=) ү. (81) 


Another modification is got by arranging the function u as 
it appears in (79) in powers of pt. We get 


oors Gaeo- D erm G 660 
(G+ 27 н(е) B (82) 


where f, is the sum of m first n+1 terms in the expansion 
of a -P P) in rising powers of c/p by the binomial theorem, 
the coefficients of the f's are the successive terms, in 
pairs, of the expansion of “. It is a curious form. It can 
be seen to be correct in the two cases с =0 and o = p. 
Comparing (82) with (77), we require this identity, 


I,(ot) + (1 - 995 =" It) 


«(i-9) aret (E e ite, +. ed (88) 
or, whieh is the same, 
u= —I,(ot) +1 oe (Gah) At ( А DAR (84) 


This may be verified by means of on Nd terms 
therein. 

8366. Lastly, compare the results with those got by the 
process of integration by parts. Am uM 


[57 * ще Ee (85) 
Repeat this process again and again, and we get 
„Ге (4 Lp LP р? 
lr Е (1 terat +.) | 
Ij(ct) 1 _ eP I (ot) 
p PE (P-o) p Ex pie Es 


It is to be understood here that (1 – p/p)-' is done by differ- 
entiations. We therefore make (78) or become 


У _ VKo, ICON 
C= IB ) V еек (ot) УК, - 
R t Do I,(ot) p 1. 


755 1-0 (87) 


this being done by integrations. 
So, adding the results (88) and (89), this mathematical! 
result follows :— 


(1+ё+.;.+Ё+ () Lee ct) = a T (90) 


the summation including all integral values of m, including 
Zero. 

The results are all consistent. But itis unfortunate that. 
the additional terms brought in by leakage do not seem to be- 
reducible to a single known simple function. If it could be 
so, then the result could be readily generalised to express the 
complete wave ofcurrent. If not, then we must rest satisfied. 
with one or other cumbrous form of series. 


§ 367. Having now got full results as regards V/C and C/V 
at the origin under different circumstances, we can go on 
to generalise them in certain cases. Consider (55) for ex- 
ample. Say, 


This is the current MÀ at the origin (x=0) when the: 
voltage there is V, =e e Et, e being constant, beginning when. 
t=0. If the cable is short-circuited at the origin, V, may be 
regarded as a variable impressed voltage inserted. If infi-. 
nitely long both ways, then the impressed voltage must be- 
2V, But we may also regard V, as being produced not by 
impressed voltage but by an initial state, namely, V = 2e initially 
on the whole of the left side of the origin. 

Now, at distance z, we have 


С =е-9% C % where q- -« р + р)? - о?}. (92). 


The current must be the same at the same distance on the 
negative side as on the positive. We may therefore pui 
cosh qz for e-*. Во 


C = cosh 4®-ү—« Lot). (98), 
Shift e 2 to the left. Then 
бы C odh -v. Le?) (94), 
v 


This gives C by direct differentiations, since only the integral 


powers of (p! — o?) are involved. Now 
-N) Talot) = tpl (ot) = E9, (95): 
and generally, | g 
(о? 8 (2m Nop (96), 
= (2m 4 1) оз belet) (97). 


(rt) m 

This general property is proved by the differential equation. 

of х (x), $8886, equation (2); see also (18), $887. Apply- 
ing (96) to (94), we obtain 


EL 22 1 e-) + у = 


54 aV P) 


2466 a(o) Lee, (98). 


and, if we use (97) we get 


NI {Pao t)- (S) 569. (cy ме) 


v 
-(® Pet) 
54367 7 


ep) (99). 
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where P, (ct) is the function got by dividing T, (vt) by its first 
term, so that the first term of P,, itself is unity. Of course 
the convergent formula is used, equation (23), 5888. Thus 


-1 + 609 (1 (Sot)? (1 (1 (Tut): 
P. =1 “| ‚т+1 *à.n4à 9 5 ce e 
Now (99) is nothing more than the expanded form of 
C= L. o {Zoe - азу, (101) 
v 


as may be seen by arranging its expansion in a series of 
powers of a?. Therefore, the last equation is the generalisa- 
tion required. Comparing with (91), we see that vt is turned 
to (1222 — x”)! in the I, function. 

At the time t the region occupied by the current extends 
only to the distance vt from the origin. Beyond that distance 
the ourrent is zero. Equation (101) therefore expresses a 
wave, whose front travels at speed r. At the wave front the 
current is (e/Lv)e-f*. Since the I, function has been tabu- 
lated, the shape of the current curve along æ, at successive 
moments of time, can be readily calculated. 


$ 368. The above is by far the simplest way of obtaining 
the wave solution, without prior knowledge. Of course, if it 
is already known that the formula satisfies the characteristic 
partial differential equation of C, there is no difficulty in 
finding the nature of the problem of which it is the unm 
But it would not be reasonable to expect people to possess the 
prior knowledge. 

Seeing that the preceding portion of this Chapter contains 
the treatment of various other cases than this important one, 
it is desirable to exhibit collected separately the various steps 
in the process of deduction. First, from the connections of 
voltage and current, 


2 = (Е + Lp)C, -L(K + Sp)V, (102) 
( 8 
we deduce ns characteristic 
E rv 


=(R+ Lp)(K 4 Sp)V 2 42V; (108) 
from which we И that 
V =A + еВ, (104) 


is the type of solution required in general when A and B are 
time functions, and that the є“ part is the only one wanted 
when we send disturbances into an empty cable; so that 


Vee "FV, С=С, C= (Б ; 150 Vo 


express V and C in terms of V, and C, at the origin, which 
are themselves connected by the third equation. So 


_ 1 (pte Z) V= e Р/р – А 
Co LIT Ns Vo 


Le pc 
by making the operand be Vie. Then let V, == е, where 
eis constant; or V, —e«-E'/3, This makes 


PU - gi ELE: dna 
Cut d ) P t 
= Lv = р- с „ lue ) 


fully realised. Finally, generalise for " complete wave, 


(105) 


(106) 


(107) 


C=C, = cosh gz C) T "сов (оз — pe) , L,(at), (108) 
v * 
which develops to 


. p, EI 2 E “| 


If we do not make use rà the property of equality of the 
current at x and — x, without discontinuity at the origin, we 


have 
С = cosh qz . Co - shin qx . Co, 
instead of as in (108), but the additional part will not bring 
in any new terms, because its first term will involve 
(P-o)! I(ct) l, (110) 
by (71), and the rest involve complete differentiations upon 
the first term. 


(109) 


8 369. To obtain the formula for the V wave corresponding 
to (109), there are many ways of working. First, we may use 
the C formula itself, and the second circuital law. We have 


- 9 = (Re Lg)C- L(p-p-c)O 


Te — 5] 
v 
by (109). 


Therefore V is the negative of the x integral of the right 
member, provided it is standardised properly, to have the 
value e E /s at the origin. Now, looking at the expansion (99), 


(111) 


we see that its æ integral will vanish at the origin, So the 
real value at the origin must be added on. We therefore get 
z 5 P, 
Vae (1 D lad Р, (z 
ы fe- “ 23 Pap 


for a complete development of the V wave. There is one ome 
differentiation concerned. We have 


t P. +1 (rt) 


p 
„00 206 T) N 
by (100). From this, 
(er- C- ve e TED, d 
Using this in (112), we obtain the equivalent form, 
I, TI. 
Veen ei- „6 +1,) + * TE) 
1.3 sox 6f, +Ь ү 
E wis EJ ay ы. (115) 


The argument of all the I functions is ot. 

This is not so compact as the C formula. But there is a 
similar peculiarity in the corresponding formule in pure 
diffusion, the current being given by an exponential formula, 
the voltage by the error function. “ее §§ 246, 247. 

§ 370. Another way of getting the V formula is more 


primitive. Do not use the developed C formula, but work 
from the beginning. Thus, 

V =e A Vo e een Pt (116) 
because the voltage at the origin is e« ^ Р Now for e~ put 
(cosh — shin)gz, and shift «— to the left. Then 

V =еє- P'(cosh — shin)*(p? — a?) , ect, (117) 
v 


Here the cosh part involves only complete differentiations 
upon ct, and the potence of р? – о? із zero. Only the first 
term of the cosh function does anything. So we get 
hin, p- me 
усне -o“. (118) 


But here 


(Р°- 
* — о2)іе ы v )Ig(ct), 119 
by (86). Во (p* – 9) (p +7)1(ct) (119) 


Vace- c. Lo U- Ss - рӯ) L.. a (120) 


Now carry out the differentiations (o- p*) once, twice, 
thrice, &c., upon Io( ot), according to the formula 97) above, 
and the development (112) immediately results. This is the 
most direct way of obtaining the V formula. And, just as 
we derived it from the C formula by the second circuital law, 
so we may derive the C formula from that for V by a similar 
process, using the first circuital law. 


§371. We are now in virtual possession of the complete 
tail formule arising when electrification spreads and when 
momentum spreads. First, let there be the charge Q initially 
at the origin, which may be any point in a cable continuous 


both ways. Then, at time t later, the voltage and current are 
= Vac P (p put (0%? — 22) ] (121) 
05 10e "( -.) JE Tiru? Edd | (192) 
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Similarly, let there be initially momentum P at the origin. | usual optical reading devices, constitutes an electrometer of 


"Then at time t later the current and voltage at x are 


P 9 
вт MP od Te (-an 


V- 2d - M ) I, EG {2 — 2 


The last pair can be written down from the first pair, by 
interchanging V and C, P and Q, L and 8, R and К. 

Observe that the spreading of current due to initial charge 
and the spreading of charge due to initial current take place in 
precisely the same way, (122) and (124). But the charge due 
to initial charge and the current due to initial current do not 
behave similarly, because of the change of sign of с in passing 
from (121) to (123). 


(128) 


(124) 


(To be continued.) 


A DRY-PILE ELECTROMETER. 


A description of a dry pile electrometer is given in a recent 
article by Е. Dolezalek and W. Nernst, in the Zeitschrift für 
Elektrochemie. A Zamboni pile is used as а source of charge, 
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and the apparatus then takes the form shown in the accom- 
panying figure, where Z is the pile suspended by a quartz fibre 
№ and having a needle №, at one pole, and another, N, at the 
other pole, swinging in the quadrants Q, Q, This arrange- 
ment, when enclosed in a metal case, and provided with the 


great sensitiveness. 

In endeavouring to realise the conception thus sketched, the 
authors found that a sufficiently-powerful pile made in the 
usual way with (false) silver and gold paper (t.¢., essentially 
copper and tin plates) proved too heavy to be carried by a 
quartz fibre ; when hung by a silk thread the inertia was 
unduly great. Investigation showed that the defects of the 
ordinary Zamboni pile, which give rise.to the need for one of 
unmanageable size, are due less to the poor conductivity of the 
paper than to the polarisation of the pile. A remedy is found 
in the substitution of the elements Sn and PbO, for Sn and Cu. 
Lead peroxide prepared electrolytically is not only a good 
depolariser, but is a fair conductor. The improved pile con- 
sists, therefore, of tiny discs of “ silver-paper” (paper covered 
with a film of tin on one side), covered on the paper side witha 
thin film of lead peroxide. Such a pile has 20 or 30 times the 
voltage of one made with the same number of discs of gold and 
silver paper. The authors ultimately succeeded in preparing 
a pile 6:5cm. in length and 4mm. in diameter, which had a 
potential difference of 1,400 volts. This pile, fitted with two 
aluminium needles and a mirror, weighed only 3:5 grammes, a 
weight well within the carrying capacity of a quartz fibre. 

On account of the excellent and now fully-recognised torsional 
qualities of a quartz fibre, the electrometer, when suspended by a 
fibre 7cm. in length, gave a reading of 60mm. on a scale at a dis- 
tance of 2 metres, with a difference pressure of 0°01 volt. As it 
was possible to reckon to one-tenth of a scale division, the limit 
of sensitiveness of the instrument may be set down at 10^? volt. 
A certain disturbing influence, due to the fluctuation of the 
moisture of the air, has to be reckoned with; but this can 
be eliminated by closing the small glass tube containing the 
pile, and, as an additional precaution, keeping the air of the 
electrometer case approximately dry by exposing in it vessels 
of calcium chloride or sulphuric acid. Small differences of 
sensitiveness, e.g., up to à maximum of 5 per cent. during a 
four weeks' observation, may be caused by variations of tempera- 
ture which affect tbe working of the pile itself, and alter the 
relative position of the needles and the quadrants by reason of 
the different coefficients of expansion of the materials of which 
the instrument is constructed. 

The authors sum up the advantages which they claim for 
their instrument in the following statements :— 

1. The sensitiveness of the apparatus is about 100 times as 
great as that of existing quadrant electrometers. 

2. The capacity of the apparatus is about 10-5—10-% of 
that of the ordinary capillary electrometer. 

3. The instrument is always ready for use, it needs no 
charging battery, and is readily transported. 

In à footnote appended to the article it is mentioned that in 
1891 Mr. Vernon Boys endeavoured, without success, to use a 
Zamboni pile as an integral part of an electrometer. The pile 
oscillated in a horizontal plane, and its inertia and want of 


constancy caused its ultimate abandonment. 


‘THE CHLORATE OF POTASH WORKS AT NIAGARA 


FALLS. 
BY ORRIN E. DUNLAP. 


The new plant of the Chemical Construction Company at 
Niagara Falls is now in operation. This factory is located 
further east than any other plant on the Niagara Falls Power 
Company’s lands, and is, therefore, more distant from the 


power house than are the other factories built there. This 


Company will make chlorate of potash on the Blumbenberg 
plan, chlorate of soda, chlorate of barium, &c., while later on 
it expects to make chloroform and iodoform. Eight acres of 
land have been leased from the Niagara Falls Power Company, 
and the power lease makes available 4,000 н.р. At present 
only 500 н.р. is in use, and the factory covers but a small 
portion of the land leased. It will thus be seen from these 
faets that the Company has made ample provision both in the 
matter of power and space for the enlargement of their plant 
in accordance with the dictates of their judgment and the 
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demand for their goods. As it stands.to-day the plant is com- 
posed of three frame buildings, the main structure being two 
stories high, 125ft. long by 63ft. wide, and the transformer house 
60ft. long by 40ft. wide. This building is also two stories in 
height. The third building is used as a storage building, and 
is located in the rear of the main building. 

The process is started by dissolving the muriate of potash 
‘in five large tanks, each 10ft. in diameter and 6ft. deep, each 
having a capacity of 3,000 gallons. These tanks are located 
in the rear of the main building, two of them being in the 
storage room. From these tanks the solution is pumped by 
steam to the upper floor of the main building, where it passes 
through filters, and then into a storage tank of 4,000 gallons 
capacity. From this tank the solution is tapped off for use in 
the pot room, 90ft. by 65ft. in size, and which is also on the 
second floor. This pot room is an interesting place. The 
main switchboard controlling the flow of the current is on the 
east side of the building and above the transformer room. In 
addition to this main switch, each pot has a switch by 
which it can be thrown in or out of circuit. The iron 
pots are 60 in number and porcelain lined. They are said 
to be the largest porcelain-lined tanks ever made in the 
United States, and the largest ever used for this purpose. 
In length they are about 8ft., the width being 4ft. or 5ft., 
which makes a large casting. They were made by Messrs. 
Dawes and Myler, of New Brighton, Pa., and it is said that the 
shrinkage between the iron and the porcelain lining was so 
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Tank Room of the Chlorate of Potash Works. 


much as to cause considerable trouble in their manufacture, 
but as they stand to-day they are fine samples of good work. 
The pots are all insulated one from the other, and also from 
the floor. It is in these pots, or tanks, that the muriate solu- 
tion is decomposed, forming the chloride, which is allowed to 
run down to the first floor into poroelain-lined crystallising 
tanks or paps, then into lead-lined pans, and finally into 
wooden pans shown in the accompanying illustration, after 
which it is shovelled up and thrown into a centrifugal dryer. 
It is then placed in the dry room, where the remaining moisture 
is removed, after which it goes into the packing room, where it 
is put up in 10016. kegs and sealed for shipment. From the 
time the muriate solution enters the pot room to the time the 
chlorate is ready for shipment about 24 hours elapse. The 
present capacity of the plant is about one ton of chlorate of 
potash per day. 

The electrical equipment of this factory was manufactured 
by the Westinghouse Company. It consists of two rotary 
transformers of 250 н.р. each, and four static transformers 
which give 3,000 amperes at 60 volts. The current is supplied 
by the Niagara Falls Power Company, and comes to the factory 
over cables Jaid along the ground, the subway not yet being 
extended to this point. As received the current is of the two- 
phase alternating variety at 2,200 volts pressure, which is 
converted into direct current by the rotaries. No other 
factory in Niagara Falls uses so much copper for conductor 
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purposes as is found in the plant of the Chemical Construction 
Company. From the transformer building 12 copper bars, each 
bin. wide by gin. thick, carry the current to the main building, 
where it is distributed to the 60 pots by copper bars 4in. wide 
by Jin. thick. Pr 

To-day chlorate of potash is worth from 9 to.10 cents per 
pound wholesale, in net ton lots, the supply for the United 
States coming mainly from Germany, England, France and 
Switzerland. The consumption averages 5,000,0001b. per year 
in the United States alone. Since the passage of the MoKinley 
Bill no duty has been imposed on it, but before that time the 
duty was 3 cents per pound. The uses of chlorate of potash 
are very numerous, and it enters into the composition of such 
diverse articles as matches, blasting compounds, smokeless 
powders, coloured lights, and cough mixtures; it is, of course, 
an oxidiser. 

Chlorate of potash is to-day made by three electrical pro- 
cesses—namely, those employed by Gall and Montlauer, of 
France, by Franchot and Gibbs, о Buckingham (Canada), and 
that employed by the Chemica Construction Company of 
Niagara Falls. Herr Kolbe was, it is said, the first to demon- 
strate the possibility of producing chlorates by electrolysis ; 
but the fact was also noticed about the same time by Mr. John 
T. Sprague, of Birmingham, who refers to it in his book. 


SD 


A TELEGRAPH CABLE ATTACKED BY WHITE ANTS.* 


BY E. L. BOUVIER. 


The Postal and Telegraph Department has lately submitted 
for my examination at the Entomological Laboratory of the 
Museum, a short length of telegraphic cable from Haiphong 
(Cochin China) which had been eaten away by some insects. 
From the particulars communicated to me it seems that the 
period of destruction must have been singularly short ; for the 
cable, laid in very good condition in July, 1894, showed signs of 
loss of insulation early in 1895, eventually deteriorated more and 
more, and had to be replaced at the beginning of 1896. Thus 
barely two years sufficed to render the cable useless. Neverthe- 
less, this cable had been very carefully manufactured, and one 
would have thought this would have rendered it impervious to 
attack. 

Laid in cement for nearly the whole of its length, it con- 
tained three stranded conductors, each one formed of seven 
wires and covered by alternate layers of gutta-percha and 
chatterton. The three conductors were laid up together with 
three small tanned cords (wormings), which filled in the 
intervals. A serving of tanned jute was wound round spirally 
on tbe cylinder thus formed ; two cotton tapes also tanned, 
but laid on in the opposite direction, held the whole together. 
Finally, the entire cable was covered with a lead tube. 

The investigations made at Hunoi did not give any particu- 
lars of the organism which bad caused the mischief. It was 
reported to the Minister: “ This is the first time that an 
occurrence of the kind has taken place at Tonquin. Up to 
this date white ants, teredo and wood lice have left intact the 
gutta-percha of our cables, and even that of the covered wires 
used for station connections. 

Tt seems, moreover, that the nature of the soil where this 
cable was laid should have protected it from land insects. 'The 
ground of the town of Haiphong, situated very slightly above 
the level of the sea, is, in fact, muddy, constantly damp, and 
somewhat salt: it would seem more suitable for marine 
animalcule. It was, however, a small land insect which 
caused the damage.” 

In opening the piece of cable which had been forwarded 
to me, I found two systems of galleries, which led from each 
end towards the middle of the length, without, however, meet- 
ing. The direction of these galleries was from the ciroum- 
ference to the centre; but the lead tube and the copper 
wires were untouched, tunnels were found in the servings 
of cotton and jute, which drew nearer to each other 
in the wormings,” and were combined partly in these 
cords, and partly in the gutta-percha, thus laying bare 

* From the Comptes Rendus, Vol. CXXIII., No. 8, 
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the copper wires, and ending in a cul-de-sac. The galleries 
were from 2mm. to 3mm. in diameter, and seemed partly filled 
up with loose débris, which wag in all probability excretory 
matter. J examined these remains with a magnifying glass 
and a microscope. In one of the ends of the cable I could 
not find any characteristic traces ; but in one of the two nearly 
parallel galleries at the other end I discovered the somewhat 
mutilated head of an insect, and in the second a head provided 
with mandibles and other jaw appendages. With the aid of 
M. Poujade, assistant at the Jatoratory, I examined these two 
heads, which were those of white ants, and very evidently 
represented the remains of the authors of the mischief. Although 
I was not able to examine a sufficient length of the cable, I am 
inclined to think that each gallery was bored out by a single 
worker. In any case, it may be affirmed that the enemy pene- 
trated at different points into the interior of the lead tube, as 
the tunnels in the specimen of cable, though leading towards 
one another, never actually met or joined each other. 

I do not know whether the white ants are able, like certain 

‘insects, to bore through lead and thus to penetrate to the 
interior of the cable. І am rather inolined to believe, with the 
Director of the Postal Department of Tonquin, that the insects 
find their way into the cable by the open ends, or by an acci- 
dental hole which may have existed in the lead covering. 

However that may be, care should be taken to guard against 
both these possible means of entry ; and perhaps the best plan 
of doing this would be— | 

1. To accurately fit а metal cap over the two open ends of 
the cable. | 

2. To make the joints between the different lengths of the 
lead tube as perfect as possible. 

3. To soak the tanned cords, the jute serving, and the cotton 
tapes to protect the three conductors of the cable in a solution 
of sulphate of copper. 

This last method is neither complicated nor expensive ; and 
perhaps it alone will suffice to limit or prevent the havoc 
caused in cables by white ante. | 


APPLIED ELECTRO-CHEMISTRY.* 
BY JAMES SWINBURNE. 


There is probably no branch of industry which is теор 80 
rapidly as electro-chemistry. It might have been thought that 
this development would have begun ten years ago, as the electrical 
engineer was then quite able to provide economical steam dynamos. 
Asa matter of fact, inventors have been working at electrolysis 
and electro-chemical processes for more than half a century ; but a 
large proportion of these were unpractical, as is sufficiently proved 
by their working out methods involving cheap electrical power 
when there was no prospect of such a thing. For the last ten 
years or 80, the applications of electricity to chemical manufacture, 
and to поа, ve engaged the attention of a great many very 
able people, and a still greater number of the class the Americans 
expressively call ‘‘cranks.” A considerable time-lag was to be 
expected, for it takes quite 10 years for people to realise that elec- 
trical power can be developed at high efficiency and low cost. Even 
now the average mechanical engineer does not appreciate the value 
of the electric motor ; во it is hardly to be expected that chemical 
manufacturers can yet all fully realise exactly what electrical power 
wil do. Allthe same, they have been by no means behindhand, 
and there are several large electro-chemical works already running 
in different parts of the world. | 

Some years ago the difficulty was that the average electrician 
` knew no chemistry, and the chemist knew nothing about elec- 
tricity ; so that there was a sharp line between electricians and 
chemists. There is, however, a new state of things arising. During 
the last 15 years a new science may be said to have come into 
existence. This is chemistry on an engineering basis—that is to 
say, chemistry is now studied in its relation to the transformation 
` of energy. ‘This study demands almost a peculiar training. It 
requires a knowledge of mathematics and of thermo-dynamics, and 
mathematics is not generally a strong point among chemists. It 
also needs a knowledge of electricity and of general physics, and, 
of course, of chemistry. The result is that what ] have called 
Ki chemistry, or chemical energetics, is not the work of the 
older chemists or physicists, but, with & very few eminent excep- 
tions, is largely in the hands of à number of comparatively young 
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of two distinct classes of electro-chemist. 


men, who are not trammelled by older ideas, and who are specially 
fitted by their training in chemistry, physics, and mathematics to 
deel with this subject. 

Splendid work been recently done in physical chemistry and 


| the theory of 1 in Germany, and that country has dis- 


tinctly taken the 1 in both theoretical and applied electro- 
chemistry. But the result is that there is a gradual development 
One the purely scientific, 
who does not know the price of anything, and could not tell a 
buddle from a jigger; and the other who never heard of the 
Kupferferrocyanidniederschlagsmembranerscheinungen — I think 
that word is approximately correct. It is men of the last class 
that are doing the practical invention, and are getting capital and 
setting up factories. But the first class must not be regarded as 
useless. Like all purely scientific men they are providing the raw 
material for the practical technologist to work up into the finished 
article for the use of man. It is, however, a great misfortune that 
the two kinds of knowledge cannot be more often combined in the 
same man; and the present tendency is towards more complete 
8e tion, which is to be deplored. 

lectricity is being gradually applied to many branches of metal- 
lurgy, and to various processes of chemical manufacture, chiefly 
inorganic; there are also signs of its development directly and 
indirectly in the manufacture of organic products. Electricity is 
also used as a means of getting very high temperature in the elec- 
tric furnace, and though in such cases the reaction is generally a 
mere reduction by carbon, and not electrolysis at all, their descrip- 
tion may be classed under electro-chemical work. 

It would be clearly impossible to give any account of even 
the theory of electrolysis, or the practice of it alone in four 
short lectures. It was therefore very difficult to know how to 
give a short course on such a subject. As experiments are an 
important feature in the Cantor lectures, and as the only con- 
ceivable reason for anyone's coming to a lecture—unless he has to 
give it—is to see experimenta which he cannot see elsewhere, and 
which cannot very well be described in print, it seemed best to 
show as many experiments as ible. The subject, however, 
does not lend itself very well to lecture demonstration, and there- 
fore as many 5 as possible — especially new ones — were 
chosen, and the lectures were arranged and delivered very much to 
suit the experiments. As these would hardly read well the printed 
lectures are different, and include very little of the delivered matter, 
being practically independent. As just explained, it would be 
im ble to go over the whole ground, even very shortly ; so I 
will merely touch on a few points that seem to me interesting, 
without attempting to follow the lectures delivered, or to give any 
sort of general survey of the subject. Up to now, the Cantor 
lectures have been not only exceedingly valuable in themselves, 
but the lecturer has frequently changed into an author, and the 
series of lectures grown into a book. If it is ever my fortune to 
develop these lectures into a book, I shall then at least have room 
to give a more general account of the subject. 


Cost of Energy. 


In most electro-chemical manufactures the cost of energy is of 
cardinal importance. The cost and heating power of the coal is 
the most important factor. If coal is taken at 10s. a ton, and gives 
$ rn». hour per pound, and if the combined efficiency of the 
engines and dynamos is taken at 80 per cent., the coal comes out 
at 0°18d. per kilowatt hour. In many places coal is much cheaper 
than 10s. per ton, without being anything like proportionally worse, 
so that 0°18d. per Board of Trade unit may be taken as quite 
liberal enough, as far as coal goes. То the cost of coal must be 
added labour, superintendence, oil, and waste, and the interest and 
depreciation on the generating plant. These can be covered with 
a reasonable margin by taking the cost of power as jd. per kilo- 
watt hour. A t deal depends, however, on precisely what is 
meant by cost ; Id. per kilowatt hour covers outlay for coal, wages, 
and stores, and interest and depreciation at low rates on capital 
and plant. If, however, an engineer were to get out an estimate 
for the manufacture of some chemical, which was very simple, 
needing little more than electrolytic tanks and storage and packing ; 
and if he found that the vats and electrolytic department cost (say) 
£10,000 to build and £4,000 as working capital ; and that the profit 
after paying salaries, wages, rent, taxes, office expenses, and after 
paying for all energy от at. the rate of а farthing a kilowatt hour, 
was £2,000 a year, he would be quite wrong in saying it would pay 
10 per cent. The capital in engines and dynamos must be taken 
into account and added to the other, bringing it up to say £40,000. 
Then to the £2,000 must be added the interest on the £20,000 in 
generating plant, that is included in the farthing, say £1,000. The 
total profit is thus £3,000 on £40,000, not £2,000 on £20,000 ; or 
75 per cent. instead of 10. | M ч 

This example is given to show that a good deal of care із neces- 
вагу in working out even the roughest estimates. The great diff- 
culty is to know what is meant by cost in each case. If the 
generating plant belonged to an independent proprietor he would 
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not be likely to supply energy at a farthing per kilowatt hour. He 
would reckon his prime cost as a little less than a farthing, and, 
would then add on a considerable percentage to give his selling 
price. In central station work the cost of energy is enormously. 
greater. This is because the generation does not go on continuously 
. day and night, and because the expenses of distribution and al 
lection, as well as the inconveniences of location, come in. The. 
cost of energy produced by an electric-light station is thus no 
criterion, as the other expenses run up so enormously that the cost 
of coal burnt at full economical load is almost buried under a pile 
of incidental expenses. 

, Probably the greatest errors in estimating the costs of electrolytic 
processes are due, not to underrating or over-estimating the cost 
of electrical energy, but to not realising the expenses of handling, 
packing, finishing, or perhaps purifying the materials. Other 
things have to be considered, such as the dislike of the trade to 
anything new, or apparently new. The word electric“ acts like 
magic in increasing the sale of hairbrushes, quack medicines, and a 
thousand and one things which have nothing to do with electricity ; 
‚ but these articles are mostly sold to women, or to the more ignorant 
classes. In commerce, on the other hand, there is an equally 
ignorant prejudice against anything electric. Electrically tanned 
leather, for example, is regarded with considerable suspicion, 
especially as it is somewhat lighter in colour. Even the packing 
should be the same as that of the goods made in the old way. Some 
.day people may realise that electrolytically-made chemicals are 
often more nearly pure than others. This is already commonly 
understood in the case of high conductivity copper; and then it is 
chiefly bought by electrical engineers. 

In dealing with the cost of electrical energy, the price of coal has 
here been taken as the basis. "There is abundance of water power, 
however, in many districts, and we must consider how far that may 

affect the question of cost of manufacture. It is only too frequently 
assumed that water power costs nothing, and must therefore give 
electro-chemical manufacture an enormous advantage over older 
‘processes. This is very far from the truth, however, and the 
economy to chemical workers of the use of water power has been 
enormously exaggerated. І say the economy to chemical workers 
 advisedly, for I do not mean that it does not pay well to utilise 
water power, but that the advantage is to the owner of the water- 
fall—not to the manufacturer, except in special cases. An example 
will illustrate this best. Imagine a chemical district where coal is 
10s. a ton, and where there is a large use of electrical power (say) 
for making caustic and bleach electrolytically. Imagine, also, that 
‘there is water power in the neighbourhood. If the owners of a 
chemical works want power, they will apply to the proprietor of the 
waterfall. He will by no means make them a present of as much 
power as they want ; on the contrary, he will charge rent ; and he 
will charge as high a rent as he thinks he can get. The chemical 
makers, on the other hand, will not give a rent that will make the 
water power as costly as coal, but they will be guided by the least 
difference, so that the rent asked and obtained will be such that it 
costs the chemical company tho same for water as for steam power. 
If the turbines and races which we suppose to be put down by the 
chemical manufacturers cost about the same as the engines and 
boilers, and take about the same labour and superintendence as the 
` steam-generating plant, the rent for the water power, apart from 
the land for the turbines and dynamos, which is a different matter, 
will be approximately equal to the cost of coal for the same power. 
Assuming the plant to run continuously, day and night 1,000 kilo- 
‘watts generated at 80 per cent. efficiency at 21b. of coal per kilo- 
watt hour, coal being 10s. a ton, comes to £6,500 a year in round 
numbers, or £6. 10s. per kilowatt year. A water power of (say) 
10,000 kilowatts in such a place thus corresponds to a coal mine 
whose yearly output of coal is worth £65,000 before it is touched in 
` the mine, and whose supply of coal is inexhaustible. 
Suppose, however, that the water power is not in the chemical 
district at all, but in such a place as, for instance, Norway. The 
chemical manufacturer may be at some disadvantages there. The 
district may be inaccesible, and the establishment of works there 
may involve special difficulties and expenses. In such a case the 
proprietor of the water power will not ask £6. 10s. per kilowatt 
year, for he has no chance of getting that. He will eventually get 
some smaller rent, so that it will just pay a new concern to start in 
Norway rather than Eogland. Still it is the owner of the water 
power that gets the advantage from it, not the chemical manu- 
facturer. 

Whether it will pay to use water power in a given place or not 
depends on how far the power is an important item in the cost of 
manufacture. In such cases as making aluminium, carborundum, 
or calcium carbide, the power is by far the heaviest part of 
the cost of manufacture; and as carriage is a small matter in 
these cases, such manufactures will be the first to grow in 
places which have water power, but which are otherwise in- 
convenient. In most cases, however, the actual cost of the 
power is a comparatively small matter, and the inconveniences 
of being away from supply of raw material and ооа] for heating 


purposes, and from the market and the supply of skilled 
labour, make it inadvisable to use water power, even when it can 
be obtained at a very low rent. Oases like that of Niagara are 
peculiar. It seems to be the idea that an industrial centre will 
spring up around the Falls merely to batten on cheap power. 
There are not very many industries, electrical or non-electrical, in 
which power plays a very important part, and in most cases it 
would not pay to start works in a new locality, even if the power 
were given, as the drawbacks are serious. Thus, for example, it 
would not pay a cotton-spinner to start a new works in Devonshire, 
even if power were given him there, as he could not get operatives 
there, and he would be completely out -of touch with his marketa, 
both for buying and selling. In other cases, the works must be 
near the raw material, if itis heavy, as in the case of gold mining, or 
near coal, or near both, as in the case of iron works. In the case of 
Niagara, it will undoubtedly pay users of electrical furnaces and 
makers of aluminium to take power from the supply company there 
rather than burn coal, as the supply company can always supply 
power more cheaply than it can be got from coal. Whether it 
would pay to go to Niagara, rather than to any other falls, depends 
on the terms offered. 

The position of water power is a little anomalous just at present, 
because things have not settled down yet. At present the water 
powers are not dpa d utilised, or anything like it ; and there are very 
few processes in which power is the factor of paramount import- 
ance in determining the cost. At first, therefore, power can be got 
for such processes at nominal rents, and it is almost correct in such 
cases to say the power costs nothing. The farthing per kilowatt hour, 
in the case of coal, however; included interest and depreciation on 
plant as well as labour and stores. In the case of the waterfall at 
& nominal rent, the interest on the capital sunk in flumes, races, 
turbines, and dynamos must also be taken into account. The cost 
of power will then come out a long way below a farthing, unless the 
fall of the water is very slight, and there are considerable engineer- 
ing difficulties. In cases like aluminium or calcium carbide, carriage 
is of little importance. The bauxite, or other oxide of aluminium, has 
to be carried in any case, and if it has to go by sea or rail, it does not 
much matter how far it goes within reason, provided it has not to be 
handled on the way. The aluminium or the calcium carbide is so 
valuable in proportion to its weight, that the carriage of the produce 
to market is not worth considering. There are any number of 
waterfalls in the United States, Canada, Switzerland, and Norway 
which are available for processes of this nature, so it is probable 
that such processes will be able to obtain water power at very low 
rents for very many years to come. 

Turning now to such cases as, for instance, making bleaching 
powder and caustic soda by the electrolysis of a solution of salt, 
the number of waterfalls available for this purpose is compa- 
ratively small. Suppose the electrolysis vats have a current 
efficiency of 80 per cent., and take (say) six volts per vat, the 
cost of energy comes out approximately £5 per ton of caustic. 
Of course this cost must be allocated as to the caustic and bleach- 
ing powder, as they are not independent products. We may 
say £2. 10s. per ton of caustic, and £2. 10s. for 2:3 tons of bleach, 
or, roughly, £2. 10s. for caustic and £1 a ton for bleaching powder. 
Even if the whole of this were saved, it would not pay to start a 
works in an out-of-the-way mountain pass, where the carriage of 
salt, lime, and coal for finishing, and that of the finished caustic 
and bleach, would come to far more than £5 for each ton of caustic 
made. In addition to carriage, superintendence and skilled labour 
are more expensive in out-of-the-way districts. The whole object 
of life is not to make an income; that is only a means to an end, 
and a man with anything in him will not exile himself except as a 
temporary way of making money comparatively rapidly. 

The number of water powers at the coast or in other very 
accessible places is limited, and there will soon be enough taken 
up to raise the rent till the chemical manufacturers no longer profit 
appreciably by it. Theresult is that in the immediate future water 
power will not help the electro-chemist, except in such cases as the 
electrical furnace. 

At present water powers are sometimes to be got cheap, as the 
owners, having so far got nothing for them, are glad to sell out- 
right, or to give a concession for a number of years for a certain 
income, rather than await the chances of high rents later on, when 
electro-chemistry is more developed. In other cases proprietors 
have already very exaggerated ideas of the value of their property, 
and it is impossible to deal with them. 

It is almost needless to remark that if an electro-chemical com- 
pany owns a waterfall, it is not in any better position than if it 
rented it. It has merely sunk some of its capital in the waterfall, 
and the same rent that would otherwise have to be paid should be 
charged against the manufacturing account, and credited to the 
profit account of the waterfall ownership. If the waterfall was 
bought cheap, owning it may be profitable, but it does not cheapen 
the electrolysis, as the company might just as well have let their 
waterfall for a fair rent, and started their works in St. Helen’s, or 
Kalk, 
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It is needless to say all this is merely elementary economics. 
I do not carry books on economics with me on a holiday ; but if I 
remember right, it is a simple application of Ricardo's theory of rent. 
While on the subject of costs it may be as well to mention an 
 &pparent anomaly which often comes up in making estimates or 
designing new works. Suppose a process is to be worked, which 
needs a large steam-generating plant, and suppose tbat on paper 
the: process is capable of yielding an enormous profit, say 50 per 
-cent., on the capital. It may be safely said that such a process, 
in уне» will not yield such a large profit, as all sorte of things 
will go wrong, and troubles will arise in unexpected quarters. Let 
us assume, then, that in practice even a pessimist, who knows his 
subject, expects a profit of 25 per cent. to be earned. Then the 
question arises, what sort of machinery is to be put down? As the 
engines are to run dayand night, the efficiency of the generating plant 
‘seems of the highest importance, and the first idea is to put down high- 
class boilers, with automatic stokers, and triple-expansion conden- 
sing engines of the best and most modern types, on the ground that, 
a8 the engines run continuously, the saving in coal is more than 
equal to the interest on the extra capital sunk. It must be remem- 
bered, however, that the available capital is limited, as, however 
good the process appears, it is of necessity a large experiment at 
first. Unless, therefore, the saving by coal will pay at least the same 
interest on the increased capital as the process will as a whole, it 
will be better to spend it so as to get a larger output at a lower 
efficiency. In extreme cases it may even pay to fit up second- 
hand marine or other engines at low cost and low efficiency. The 
same considerations apply to other kinds of plant. In such cases 
economical working is not so important as it appears at first sight, 
but freedom from breakdown is, of course, vital. Old machinery 
is often very safe from this point of view, if not overworked. When 
the process is satisfactorily started, and more capital is available, 
and the profits are falling towards the normal, it will pay to put in 
the best machinery, and to work at the highest economy, giving 
the plant a term of many years to repay its extra cost. 

While on the subject of costs and estimates, it may be as well to 
point out another consideration that is frequently overlooked. An 
electro-chemical process is proposed which is to compete with & 
large existing chemical industry, and it is assumed that the price 
will not fall because if it did fella little the chemical manufac- 
turers would fail. The existing steady price of a chemical is such 
that the badly-managed concerns just make it pay, and the well- 
managed works make good profits. The better makers can always 
lower prices considerably without loss, so that a new mode of 
manufacture cannot command the market by being able to produce 
a little cheaper; it can only oust a few of the existing manufac- 
turers. It must be remembered that it will not pay to put down 
plant for a process that cannot pay interest and depreciation on 
that plant ; but the old makers have already put down their plant, 
.and rather than close as prices fall, it will pay them to write off 
the whole of their plant as worthless, or rather at its break-up 
value, and go on, if they make any profit on their working expenses 
alone, or even if they hope to do so soon. Before a new process 
can therefore drive an old one out of the market, its profits must at 
least be greater by the interest, and for some time by the deprecia- 
tion of the plant engaged in the old manufacture in addition. 


Theory. 


But little can be said here on such asubject. For most practical 
purposes, electrolysis may be regarded as a convenient means of 

ringing about oxidation and reduction. The words oxidation and 
reduction are used very loosely by chemists, but the idea is 
generally clear enough. If we wanted to make it still clearer, we 
might go so far as to describe oxidation as what goes on at the 
anode and reduction as what takes place at the cathode. i 
‘would give a good idea of the changes meant, and the notion 
could then be extended to reactions which cannot be, or at any 
rate, are not produced by electrolysis. 
When we examine the processes employed in commercial 
chemical manufacture, as well as in the laboratory, we are struck 
by the fact that by far the largest portion are processes of 
oxidation and reduction. Nearly all the processes for getting 
metals consist of reductions. Iron oxide is reduced to get iron. 
The carbon is then oxidised out in the converter or on the pud- 
dling hearth, to get steel or wrought iron. Zinc sulphide is oxidised 
first, merely to get it into a form to which reduction is easily 
applicable. The reduced zinc is then again oxidised, to make white 
paint. The Leblanc process for making soda crystals and bleach 
is a maze of oxidations and reductions, with a few substitutions 
thrown in. The ругібев is oxidised into oxide and sulphur 
.dioxide. There are alternate reductions and oxidations of a 
complicated nature going on in the acid chambers. The sul- 
phuric acid acting on the salt is а substitution process. Gene- 
rating chlorine from the muriatic acid is an oxidation and reduc- 
tion process, and the absorption of chlorine by lime may be con- 
sidered another case. The bleach is then sold to oxidise paper 
pulp, and frequently to oxidise our linen to a regrettable extent, | 


The salt cake is reduced in the black ash revolvers, a substitution 
going on also, this reaction being really very complicated, and 
after that there is only lixiviation and crystallisation. It would 
weary the reader, or we might include the Weldon process as part 
of the system, and enumerate more oxidations and reductions. We 
may, however, imagine the carbonate to be reduced by carbon, to 
ive us sodium ; and we now havea system, involving, without the 
eldon process, no less than five separate oxidation and reduc- 
tion processes to split salt into chlorine and sodium. Electrolysis 
splits fused salt into chlorine and sodium at once, without any 
other processes or chemicals being needed, and without any waste. 
The difficulties in electrolysing fused salt are so great, however, 
that at present the older and tremendously roundabout processes 
hold the field. The electrolysis of salt solution is more complicated, 
as sodium is not obtained, and there are a number of small 
secondary reactions. 

For many purposes, all that the electro-chemist—if such a word 
could be applied to such a man—wants to know is, how much of a 
compound is decomposed by a coulomb or an ampere hour, and 
what pressure is needed. Faraday's law gives him one of the 
data; the other is a different matter, as the pressure needed 
depends not only on the back pressure of the decomposition vat, 
but also on the resistance of the circuit. The resistance often 
depends on the current density; for instance, if bubbles of 
gas are being evolved from an electrode, they insulate it, 
except for the thin films of liquid separating them. The 
result is a very high surface resistance. I have tried the 
effect of gradually increasing the pressure on lead plates in 
dilute acid. The pressure and current rise together until some- 
thing like 3 volts is reached. The current then increases much 
more rapidly than the pressure, gases being given off in abundance, 
and between 3 and 4 volts there is a state of things in which a 
very small difference of pressure produces a given change of current 
density. The arrangement was used in connection with a resist- 
ance in a difterential governor, and was very sensitive. As many 
processes, such as the electrolysis of salt solution, involve evolution 
of gases at the electrodes, it is important to get the most econo- 
mical results. The mistake is often made in designing vats with 
the electrodes inconveniently close together with the idea that a 
substantial reduction of the reststance is thussecured. When there 
must be evolution of gas at an electrode the majority of the resis- 
tance is at the electrodes, and it generally makes little difference 
how far the electrodes are apart within reason. 
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TELEPHONE LINE CONSTRUCTION IN THE ROCKIES. 


Telephone construction in the Rocky Mountains is attended with 
a great deal of hardship. The line built from Leadville to Aspen 
several years ago is a case in point. It took two months, says the 
Denver Field and Farm, to cover the entire length, 48 miles. In 
ordinary construction the poles would be set 42 to the mile ; but at 
certain points where sharp turns are necessary, the number some- 
times increased to 75 to the mile. The members of the construc- 
tion gang had to be expert as axemen as well as linemen ; for when 
timber was encountered, a path of 200ft. on each side of the line 
had to be cleared in order that wires might not be broken when 
trees were blown over by the terrific blasts which at times prevail 
in that region. 

A great deal of the comparative slowness of the installation was 
owing to the inability of the workmen to labour in such a rarefied 
atmosphere. At one point the wires were strung at an elevation of 
12,000ft. above the level of the sea. In such an altitude the line- 
man soon became completely tired ; after he had climbed two or 
three poles he had to take a rest to recuperate his energies. The 
preparation of the holes for poles, which would have been tedious 
in similar ground, even in an ordinary atmosphere, was an especially 
slow and fatiguing operation. It was often necessary to blast a hole 
for the pole by the use of giant powder, and an ex-miner who had 
had an extensive experience with explosives was assigned to the job. 

The digging of one pole hole would sometimes occupy him a whole 
day. Over 300lb. of powder was used on the line for this purpose. 
When the Continental divide was reached the poles had to be 
abandoned, and the wires placed in a cable, which was buried in 
a two-foot trench for a distance of 7,000ft. The 5 of 
abandoning aerial construction at this point was demonstrated by 
the experience of the Company that maintains the Leadville and 
Denver line. At one point on that line, Mosquito Pass, the poles 
were originally set 70ft. apart. As soon as the wires were covered 
with sleet they snapped, and the line was useless. Double the 
number of poles were then used, with the same result. The space 
between the poles was then reduced to 25ft., but when the sleet 
came the line was swept down flat. Eventually an underground 
cable was laid for 2} miles, and there has been no trouble since. 
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THE RELATION OF THE UNIVERSITIES TO 
APPLIED SCIENCE. · 


The discussion in Nature on the position of Science in 
Oxford, together with the letter of Prof. Osrwarp, communi- 
cated to The Times of August 25th by Prof. Ramsay, raises 
the larger question of the relation of our English Universities to 
applied science, a question which Oxford especially has been 
reluctant to face. The particular form of mental training for 
which Oxford and Cambridge have so long been famous can only 
be properly understood and rightly defended in the light of the 
history of letters and of science in Europe. It is as natural 
that these ancient Universities should teach Greek and Latin 
as that a seed should grow up like the plant it came 
from. But it is also as reasonable that there should be 
changes in this time-honoured system of education as that a 
flower should improve under cultivation. When these old 
Colleges were founded Latin was the tongue in which students 
of all countries could converse, and nearly every book worth 
reading was written in Greek or Latin. The two races to 
whose military enterprise and intellectual activity the civilisa- 
tion of Europe was due had not long ceased to be its dominant 
powers, and their place was taken by tribes that had but recently 
emerged from a condition of comparative barbarism. A similar 
sequence of events might cause English to become the classic 
language of a future age. We owe a debt to the great writers 
of the past which we are not likely to forget. But in view 


of the vast strides that Science has taken within the last 
hundred years, and the enormous extent to which it has 


been practically applied, it has become a question whether it 
is not possible for many of our countrymen to devote a larger 
| portion of their time to it. Probably-no one who has taken a 


‘degree in Science at Oxford or Cambridge would wish, if he 
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could have his time over again and money enough to carry it 
through, to omit the classical part of his studies. Unfor- 
tunately, money is not very plentiful with many of those who 
desire, and are fitted to receive, a University education. Must 
such be content with reaching a lower standard ? 

The influence of Oxford is two-fold—intellectual and social. 
The College life creates a bond, even between those who were 
not up together, which goes far to break down the artificial 
barriers between man and man, and produces a freedom of 
intercourse of inestimable worth. The value of the intellectual 
influence of a great University also depends not merely on the 
course of study, but on the men with whom the student comes 
in contact and the opportunities he has of being influenced 
by them; and in this respect the possibilities of the Science 
course equal, if they do not surpass, those of the Litera 
Humaniores. In Oxford, many of those who most strenuously 
advocate the retention of Greek and Latin as compulsory sub- 
jects seem not to realise that Science, when rightly taught and 
studied, has an educative value fully equal to that of the 
classic authors. And yet those very authors bristle with 
allusions to the science of their day, such as it was. If the 
departed Shades could recross the Styx, and visit Oxford in a 
body, what places would be most likely to attract them? It 
must be confessed that a majority of those best known 
in the Honours School might possibly prefer the Theatre. 
Lucretius would call upon the Professor of Chemistry and 
visit the works of the Electric Company. Рглто and 
ARISTOTLE would be taken over the Museum by the Radcliffe 
Librarian, and Socrates would ask awkward questions. 
Vigor, would converse with the Hope Professor about the 
life-history of insects, while Garen and Hrproorates enjoyed 
themselves in the Physiological Laboratory; and among the 
comparative strangers there would be Eurkpocls studying 
the Glacial Period for a change, and Priv fraternising with 
Prof. Ray LaNkEsTER. · Men of such mental power could not 
possibly desire that the youth of the present day should con- 
centrate their whole attention upon so remote a past. In 
their own teaching they dealt with all that was newest and 
most practically important, and they would expect us to do 
the same. | | 

If we contrast scientific with classical studies we find that 
each has certain educative properties analogous to those of the 
cther. Thus mathematics is to Science what logic is to 
philosophy, and a man familiar with applied mathematics is 
seldom to be caught napping in his logie. But in studying 
ancient philosophies through the medium of & dead language 
there is a farther element of discipline, namely, the intricate 
way in which the inflections depend upon each other, and on 
the form ofthe sentence. It is the submission of the imagina- 
tion to а mode of expression bound by rigid rules that makes 
the writing of Greek and Latin verses useful as a mental 
gymnastic. All this we have in a far more perfect form in 
physics and chemistry directly the student enters the labora- 
tory. He soon finds that it is easier to read the description 
of an experiment than to repeat it. He learns the need of 
patience and the importance of accuracy; and by degrees 
realises that what seems at first a confused multitude of 
phenomena is in reality the orderly result of a few 
simple laws.. And if he does not by-and-by experience the 
elevating influence of contemplating laws, the foundation of 


which is in the infinite past and upon which the eternal |- 


future rests, it is probable that he would be equally likely to 
miss what is ennobling in the teaching of classic authors. 
Add to this that there is in laboratory training an element 
not found in literary work, namely, that the student tests his 


own work by а standard absolutely free from prejudice or |. 


fashion. Opinions that satisfy one critic may be rejected by 
another; and who cau keep pace with the ever changing literary 
modes? But if the results of experiment fail to agree with 
theory, there are but two alternatives—either the student is at 
fault, or he is on the track of a new discovery. Most men 
reach this point shortly before taking their degree, and it is 
then they grudge the time spent on the classics. The amount 
done is so small that they get no benefit from it as a literary 
study,-and an hour a week for the first term would suffice to 
teach all the vocabulary they require in order to understand 
scientific nomenclature. Twenty years ago things were different. 
Science was а smaller subject then. 

* Lord Puayram, in the debate on the second reading of the 
London University Commission Bill, stated that ** France sinoe 
the war had spent nearly 100 millions of francs in equipping 
her higher Colleges, so that they might suffice for modern scien. 
tific requirements. Germany had spent upon Strasburg no 
less than £711,000 in the building of a new University and its 
scientific laboratories, and annually voted above £50,000 for 
their maintenance. The future competitions of the world 
would not be determined by armies and navies alone, but 
would be mainly governed by the intellectual development of 
the people." Prof. Osrwarp, in the letter published in The 
Times, contrasts the German with the English system. Не 


States that as the result of a suggestion from some leading 


practical scientific men, a considerable sum of money has 
been spent by the Prussian Government in endowing electro- 
chemical chairs and laboratories—that at Góttingen, an insti- 
tute for physical chemistry has just been completed ; and that 
the Saxon Landtag has unanimously voted £25,000 for the 
ereotion of a splendid laboratory for physical chemistry at 
Leipzig. These nations have realised that the real work of 


science begins where the English University course leaves off. 


Our discoveries and inventions are made amidst the labour 
and anxieties of other work, and by the time they filter back 
to our Alma Mater they are out of date. What wonder, then, 
that our young men are being left behind by those who have 
such opportunities of systematically studying the living prob- 
lems of the day ? | : 


ON THE MAGNETIC BEHAVIOUR OF ELECTROLYTIC 
IRON, NICKEL AND COBALT.* 


BY W. LEICK, 


It is well known that specimens of iron only slightly differing 
in chemical composition may sometimes show a totally different 
magnetic behaviour. But while the most various kinds of iron 
and steel have been magnetically tested (I need only recall 
the detailed investigations of Hopkinson), little attention has 
been paid to olectralytio iron, and the published results often 
differ widely. It seems to be tolerably certain that iron 
differs according to the solution from which it has been 
deposited. Most experimenters, especially Holtzt and Beetz, 
attribute to galvanic iron a great coercive force and great 
hardness. The last-named also states that iron deposited from 
solutions containing sal-ammoniac may hold a large amount of 
permanent magnetism, but that this is not the case when the solution 
contains no sal-ammoniac. But other workers report differently. 
Thus Krämer +t maintains that iron deposited from ferrous chloride 
solutions is so soft that its edges may be cut with a knife. Further, 
Klein § says that iron deposited from a mixed solution of ferrous 


sulphate and ammonium sulphate appears to be incapable of per- 


manent magnetisation ; and V. Jacobi || believes that galvanic iron 
behaves like soft iron, and may be used for induction coils, &c. 

In view of these different and somewhat confusing opinions it 
appeared to me of interest to subject the magnetic behaviour of 
iron deposits to a detailed scrutiny, and especially to express their 


* Wied. Ann., Vol. LVIII., No. 4, pp. 691-715. Abstract. 
+ Pogg. Ann., CLI., p. 69, 1874. 

t Dingl. Polyt. Journ., CXI., 1861. . 

§ Bull. de l'Acad. de St. Pétersbourg, XIII., 1868. 

Pogg. Ann., CXLIX. p. 341, 1872 
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susceptibility and intensity of magnetisation in absolute measure, 
which haa, as far as I know, not yet been done. It was natural 
that the investigation should be extended to other metals capable 
of ferro-magnetism, such as nickel and cobalt. 


Preparation of the Deposits. 


Many precautions are necessary in order to obtain really brilliant 
metallic deposits, as otherwise black, non-homogeneous deposits 
may be formed. I obtained my deposits from the following three 
‘solutions :—1. Ferrous sulphate, FeSO, +7H,0, with or without 
sal-ammoniac in various concentrations. 2. Ferrous chloride, 
.JFeCl,-- 4H,O, also with or without sal-ammoniac. 3. Iron-ammo- 
nium sulphate. For the nickel deposits I used nickel-ammonium 
sulphate, and for the cobalt deposits, cobalt sulphate. Isoon found 
‘it to be essential that the crystals should be chemically pure in 
order to obtain smooth deposits. I may state at once that no inde- 
pendent rods of gslvanic iron were examined, but only layers 
‘deposited in various thicknesses upon tho cathode. The latter 
‘usually consisted of cylindrical brass or copper rods about 12cm. 
long and 2mm. to 4mm. thick. The anodes consisted of pure 
iron, nickel and cobalt respectively. The cathode must be cleaned 
with the greatest care. 

The iron deposits were obtained as follows: Two glasses filled 
with the solution chosen were joined by & bent glass tube full of 
the same liquid and closed at both ends with parchment paper. 
The anode dipped into the one glass and the cathode into. the 
other. Sometimes a simple U-tube was used; but then the elec- 
trolysis could only be carried on for a short time without leading 
to the formation of a muddy deposit. Most of my rods, however, 
only required an hour for their formation, and the simpler method 
could be safely used for them. The current was always derived 
from Daniell or Bunsen cells, and a galvanometer and rheostat 
-were introduced into the circuit. The deposits were usually 
obtained at ordinary temperatures, Cooling down to Odeg. seemed 
to give smoother deposits ; but the advantage is uncertain. 

As regards concentration, I usually took 13 grammes of ferrous 
Sulphate to 6 of sal-ammoniac dissolved in 500 cubic cm. of water. 
But the concentration seems to be of very slight importance. 

The current, on the other hand, requires careful regulating. 
.When the current is very small the deposits are formed very 
slowly, and are often black and muddy, owing probably to the 
increasing impurity of the liquid. The best current is from 0:1 to 
0:2 ampere. With larger currents the metal was bright and clean 
-enough, but little coherent, and of a granular or pulverulent struc- 
биге, which eventually led to the detachment of small pieces or 
strips from the cathode. Such pieces were very brittle, and hard 
‘enough to scratch ordinary glass.: For nickel and cobalt larger 
currents had to be employed. 

I also prepared a nickel-iron alloy from the mixed nickel-ammo- 
nium and iron sulphates, using nickel and iron anodes coupled 
‘together. Cobalt-iron was similarly obtained from cobaltous and 
ferrous sulphates. 


Experimental Method. 


The method was essentially that of J. Miiller (see Lehrbuch, | 
1889). Two coils of known dimensions, as similar as possible, were 


‘placed on each side of a Wiedemann dead-beat mirror galvano- 
meter, and the magnetising current, derived from several Bunsen 
cells, was sent through these coils. Thus the deflection due to the 
ees coil alone was reduced to a minimum, The copper 
or brass rod bearing the iron deposit was introduced into the 
centre of one of the coils, and the deflection noted. That this 
method is unobjectionable I verified by determining the temporary 
magnetic moments of soft iron at various distances from the 
galvanometer and obtaining consistent results. 

In the following all measurements are expressed in absolute 
C.G.S. unite. | 

Some test experiments were also made to find whether the 
material of the cathode had any influence on the deposits. But 
cathodes of brass, copper, and carbon gave identical results. 
With very strong fields it was found that the rod bearing the 
deposit produced a deflection by itself. A correction had to be 
applied in such a case, but as а rule this deflection was negligible. 

Deposits from Ferrous Sulphate. 

Deposits from ferrous sulphate showed at once considerable 
permanent magnetism. Taken out of the electrolyte and intro- 
duced into the magnetising coil, they produced, without being 
"magnetised, a deflection of the needle which was nearly pro- 
portional to their weight. Thus a rod with 11 milligrammes of 
iron gave an original deflection of seven scale divisions, and two 
others from the same solution, with 41 and 60 milligrammes res- 
pectively, gave deflections of 24 and 36 divisions. I found the 
same behaviour in all other rods to a greater or less extent. ЈЕ is 
evident that the earth’s magnetic force is sufficient to impart a per- 
manent magnetic moment to the deposits during their formation. 
For the further experiments I prepared three iron deposits from a 
solution containing sal-ammoniac. All the deposits were about 
4cm. long, had an even metallic lustre, and were so coherent that 


.occurs at a fiel 
35 units, and it is not as decided as in the case of soft iron. 


no irregularities could be discovered in their structure with a lens. 
All the three were deposited on brass rods, and weighed 4, 16 and 
60 milligrammes respectively. In the following tables these rods 
are designated by I., II. and III. respectively. 

| Table I.— [ Бой I.) 


— — ͥͤ ee — 


i. H. p. l. 
0 0 -10 - 94 
0:2 5:6 00 . 0 
0:4 7:2 1:0 + 94 
0:6 108 20 188 
0:8 ` 144 5:0 282 
1:0 18:0 3S 366 
1:2 21:6 5:0 469 
14 252 6:0 562 
1 6 28:8 7:2 677 
1:8 32:4 81 761 
20 36°0 9:0 816 
2:2 396 9:7 912 
26 46:8 111 1,043 
30 540 12:4 1,156 
40 72:0 14:5 1,363 
5:0 90:0 16:0 1,500 


The first column shows under i the values of the current, the 
second under H the values of the field, the third under p the gal- 
vanometer deflections, and the fourth the intensity of magnetisation 
l of the iron. It will be seen that up to a field intensity of about 
80 units the magnetisation of the iron increases nearly in propor- 


tion to the current intensity. : After that it increases more slowly, 


but without sensibly approaching an asymptotic limit. Even with 
a field of 90 units the point of saturation is not attained ; whereas 
in soft iron, as used for induction apparatus, saturation is closely 
approached in fields of 10 units. In this respect, therefore, elec- 
trolytic iron behaves more like hard steel than like soft iron. The 
values of the magnetic susceptibility k for the field intensities used 
are the following :— 


H= 72 108 144 180 216 22 282 
k-130 174 196 203 217 £223 255 
H=324 360 396 468 540 720 900 
k=235 235 250 225 214 189 167 


These values are in general somewhat higher than the corres- 
ponding ones for cast iron. But in weak fields the susceptibility of 
soft iron is much greater, and in strong fields about the same, as 
that of electrolytic iron; and the maximum, which in soft iron 
intensity of about 5 units, is only attained 10 

п 
strong fields, on the other hand, the magnetization of electrolytic 
iron ‘attains nearly as high values as that of wrought iron. 

The magnetic behaviour of Rods IL. and III. was quite similar to 
that of Rod I., as may be seen from the following tables :— 


Table II.— (Rod II.) 


{ 


1. Н. 7 l. * 
^ 05 9:0 24 149 16:6 
08 14:4 54 335 255 
13 234 102 623 200 
c0 26:0 150 806 22:5 
3-0 54:0 171 1,060 19°6 
Table IHL—(Aod III. - 
i, H. P. | | | E 
| 05 20 109 | 225 248 
ов ү 144 226 DE 5 
13 | 954 421 10 28:6 
50 | 540 650 1,040 109 


In both rods the permanent magnetic moment was also deter- 
mined, and it was found that electrolytic iron posseases an extra- 
ordinarily high coercive power. Rods II. and III. having been 
magnetised with a field of 54 units, they had— 


II. III. 
Temporary moment ..................... MIL 5 650 
Permanent doo H1... 407 


Hence the ratio of temporary to permanent magnetisation is 1:54 
in Rod II. and 1:58 in Rod III. After repeated strong concussion 
of the rods the deflections for the permanent magnetic moment of 
Rod II. were in succession 110, 109, 109, 109 ; and for Rod III., 
403, 402, 400, 400. After 21 days a repetition of the measure- 
ments gave 109 and 399 respectively. Tence it is seen that the per- 
manent magnetisation of electrolytic iron is hardly influenced at all by 
concussion or time. 
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Another circumstance also brings out the high coercive power of 

“electrolytic iron. With a somewhat large current passing through 
a solution containing sal-ammoniac, a loose layer of iron had been 
formed, small pieces of which could be detached with a knife. In 
this manner I obtained a lustrous iron plate 17mm. long, 2mm. 
broad, and weighing nearly 7 milligrammes. Magnetised with an 
electromagnet, this iron gave an intensity of magnetisation of 48:5 ; 
whereas according to F. Kohlrausch the moment of ordinary steel 
magnets is about 40, that of the best long magnets about 100 
absolute units. | E 
In all these experiments the magnetising current was not 
‘suddenly made or broken, but it was quite gradually increased or 
reduced to zero. But this precaution, which must never be 
omitted in magnetising thick iron rods, was found to be superfluous 
with these deposits with a maximum thickness of 0 02mm., віпсо 
the deflection of the galvanometer needle remained the same, 
whether the current was altered gradually or suddenly. 
The deposits obtained from ferrous sulphate solutions without 
sal-ammoniac showed a somewhat lesser temporary and permanent 
moment than Rods I. to III. But this fact, partly described by 
Beetz, I am inclined to attribute solely to the less favourable struc- 
ture of the deposits obtained from such solutions. ' For they are 
less homogeneous and lustrous, and are also apt to show consequent 
poles. This view has been confirmed by the observation that very 
thin deposits from solutions free from sal-ammoniac, which were 
obtained іп a smooth and uniform state, showed the same behaviour 
with regard to temporary and permanent magnetism as the 
deposits obtained with sal-ammoniac. But in all rods I noticed a 
· phenomenon to which I should like to call attention. The thinner 
the metallic deposits were—and the thickness deduced from the 
other dimensions and the weight was in some cases not more than 
0:001 to 0'01mm. —the closer did the ratio of the permanent to the 
temporary magnetisation approach unity. Thusa very thin deposit 
weighing less than 1:5 milligrammes gave a temporary maxim 
deflection of 7:5, and a permanent deflection of 7 3 scale divisions, 
The same phenomenon was noticed by Beetz* in his Paper Or 
the Internal Processes Underlying Magnetisation, and was explained 
on the assumption of molecular magnets capable of rotation. 

Deposits from Ferrous Chloride. — The preparation of metallic 
deposits from ferrous chloride solution offered somewhat greater 


Table IV.— Rod IV.) 


і H Po І k 
0:2 5:6 3 22 61 
Q4 7˙2 12 89 12:4 
06 108 20 148 13˙8 
0˙8 144 31 929 15-9 
10 18:0 50 870 20:5 
12 21:6 65 481 Е 
14 25:0 75 555 22:0 
16 28:8 86 636 221 
18 32:4 99 733 e 
2-0 36:0 110 814 22:6 
2:2 39:6 120 888 22:4 
2:6 46:8 1 092 212 
3-0 54:0 151 1,120 20-9 

0 0 84 6 2i 

Table V.—( Rod V.) 

1, H | p. | k 

0:2 36 | 5 25 T2 
04 72 | 20 143 147 

10 18-0 53 281 15:6 
1:4 252 80 42⁴ 16˙8 
2:0 26:0 114 604 16:8 
2-6 46:8 | 145 769 163 
30 54-0 | 156 827 15:8 
35 63:0 | 185 981 15:5 
4:0 12:0 220 1,166 162 
5:0 90:0 250 1,325 1477 

Table VI.—( Rod VI.) 

i. H. p l. | k. 
02 3:6 10 19 53 
0-4 7:9 45 85 11:5 
06 10:8 69 128 11:9 
08 14-4 110 205 1477 
1:0 180 150 219 1555 
l4 25:2 210 391 15% 
20 36:0 330 614 170 
2:2 29:6 365 679 ! 171 
50 54-0 448 833 | 154 
0 0 230 428 | 


Beta. Роду. Ann., CXI., p. 365, 1860, and CLIL, p. 484, 1874. 


. only a current of one am 


difficulties, probably because it is not so easy to obtain the tals 
fresh. They easily disintegrate, make the solution turbid, and pro- 
duce a black, muddy dg ers especially on the side of the 
cathode facing the anode. The following three rods, being pur 
smooth and homogeneous, were examined in detail:—Rod IV. 
10 milligrammes iron from FeCl, solution with sal-ammoniac, 
Rod V. 13:9 milligrammes, and Rod VI. 40:1 milligrammes with- 
out sal-ammoniac. "Their magnetic behaviour will be seen from 
Tables IV., V. and VI. 

It is evident from these tables that in this case also do the 
deflections increase in proportion to the magnetising force after a 
certain current intensity. The point of saturation is sensibly 
approached, but is not quite attained. Rods V. and VI. have 
about the same intensity of magnetisation, but that of Rod IV. 
is greater. It seems to be a general rule that the magnetisation 
increases with the thinness of the deposits. The deflections for 
Rods IV., V. and VI. refer to the same distance from the galvano- 
meter needle, and can therefore be directly compared. A com- 
parison with Rods I. to III. further shows that the deposits from 
ferrous sulphate possess a somewhat higher temporary magnetio 
moment than those from ferrous chloride. Hence the suscepti- 
bilities and permeabilities are smaller in the latter, as is also the 

rmanent magnetisation. But this is still very considerable, and 
is very little affected by concussion. It may be surprising that all 
the preceding tables begin with a comparatively high field intensity, 
in which soft iron would already have attained one-third or half its 
highest magnetisation. This is due to the fact that the electrolytic 
тойы: as already mentioned, show an initial permanent magnetisa- 
tion, which can only be neutralised by a field of several units. 

In order to observe the influence of very slight magnetising 
forces, I removed the magnetism of some rods by heating. This 
was a little difficult, since the different expansions of the iron and 
the copper rod made the deposit crack or detach itself in small bita, 
so that no comparison with a fresh deposit could be made. But 
eventually I succeeded in 1 Rod IV. of its permanent 
magnetism by very gradual heating in chalk powder, without 
spoiling its uniformity. Its magnetic behaviour is shown in the 
following table, which may be directly compared with Table IV., 
showing the properties as they were before heating. 


Table VIL—/ Rod I V., heated.) 


i. | H. 2. J. E. 

0 | 0 0 0 E 

0-05 0-9 21 155 172:0 
01 18 | 35 259 144-0 
0-2 56 60 444 125:0 
0:6 10:8 77 570 550 
09 16:2 91 673 415 
12 21:6 109 807 374 
15 27:0 120 888 32:9 
20 | 260 143 1,058 29:3 
50 | 540 180 1,332 24-9 
35  !' 650 | 185 1,369 217 
4-0 72:0 190 1,406 195 
50 90-0 195 1,445 160 
0 | 0 118 873 к 


It will be noticed that for weak magnetic fields the magnetisation 
increases more rapidly than the field, and attains much higher 
values than for the un-heated rod, the deposit now giving the same 
deflection with 0:2 7 as it did before with 11 ampere. The 
magnetic moments of the heated rod remain uniformly above those 
of the other, although with increasing currents the differences 
decreasc. The susceptibility is also much higher than that of the 
other deposite, and reaches about the same value as for soft iron. 
The approach to the point of saturation is distinctly traceable. The 
high permanent magnetism is still striking. It seems not to suffer 
at all under the heating process, but to increase, if anything. 


Deposits from Iron-Ammonium Sulphate. 

The third kind of deposits examined were those from a solution 
of iron-ammonium sulphate. They showed strong metallic lustre, 
and weighed 4 and 21 milligrammes respectively. Their magnetic 

roperties were quite similar to those of the other deposits already 
described. Their temporary and permanent magnetisations were 
only little smaller than in the case of the ferrous sulphate deposits. 


The permanent magnetism is only a third of the temporary ; but 
the difficulty experienced in neutralising the original netisation 
by a reverse current is very remarkable. Thus in VII. it is 


re, i. e., a field intensity of over 15 units, 
which is capable of annulling the original permanent magnetisation. 


‚ The rest will be seen from Tables VIII. and IX. 


As regards Rod VII., it should be added that the magnetisation 
was contrary to the original magnetism. This will explain the very 
slow increase of magnetisation for field intensities below 30 units. 
The susceptibility is low and shows many irregularities, especially 
in the case of Rod VIII, f + 
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Table VIIL—(Rod VII.) D 
i. | H. . | І. | k. 
0 — | 0 -12. - 958 Е 
0-2 36 -10 -215 e 
0*5 9:0 -04 - 92 io 
0:8 144 -02 — 46 Ж 
10 18:0 401 + 23 l3 
12 21:6 402 46 5 
14 252 06 139 ББ 
2-0 36:0 2:0 430 11:9 
2:5 45:0 2:3 405 11:0 
50 540 51 667 12:4 
35 63:0 50 1,078 17-0 
4:48 80:0 60 1,289 161 
0 0 20 430 si 
Table IX. Rod VIII.) 
t H р. І | k 
0 0 41 168 " 
0:2 5:6 4-2 172 479 
0:5 9-0 4:5 184 204 
0:8 14:4 48 197 13:8 
1:0 180 5:3 217 12-1 
12 216 60 245 11:9 
14 25:2 9:9 406 161 
2:0 36-0 13:0 533 14:8 
25 45:0 17:5 717 15:9 
50 540 90-0 845 156 
55 63:0 26:0 1,066 16:9 
448 80:0 32:5 1,530 16:6 
0 0 110 451 Me 


We may take it as the result of the investigation that with equally 
good iron deposits their magnetio properties depend upon the 
nature of the solution, but only to а small extent. All the iron 
specimens, without exception, turned out to be hard and brittle, 
and of great coercive power. The latter is, of course, measured by 
the field intensity necessary to remove the remanent magnetism. 
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While in soft iron this intensity is about 2:3 units, all the electro- 

‚ lytic specimens required 20 to 30 units for their demagnetisation. 

But in spite of the high permanent moment the temporary et- 

ism in strong fields attained nearly the samo values as in soft iron. 
| Nickel Deposits. 

Previous results obtained with ordinary nickel and cobalt would 
lead one to expect that the magnetic moments of equal iron, nickel, 
and cobalt rods under the same conditions would be in the propor- 
tion of 4:1:3. I was therefore surprised to find that the maximum 
of 1 for nickel was only one-tenth of the corresponding value for 
iron. The permanent magnetism is from one-seventh to one-fifth 
of the temporary, and is therefore smaller than that of electrolytic 
iron. But the coercive force is very considerable, since the rema- 
nent magnetism can only be removed by a contrary field of 35 units. 
While І in electrolytic nickel һава maximum value of 132, Ewing’s 
curves give as much as 500 for a lesser fleld intensity. 


Cobalt D : 

Electrolytic cobalt shows even less magnetisation than nickel. 
This may, however, be due to the imperfect uniformity of the 
deposits tested. They showed considerable original magnetisation, 
amounting to about half the total permanent magnetism. ‘The 
susceptibility of cobalt, like that of nickel, is very small, and is, 
curiously enough, nearly constant for fields of 1 to 4 unita. 

„І have come to the conclusion that the peculiar behaviour of 
nickel above referred to is characteristic of the electrolytic variety. 


Deposits of Nickel-iron and Oobalt-iron Alloys. 

Since meteorites, composed esentially of iron and nickel, show 
peculiar magnetic properties, it was interesting to test iron-nickel 
alloys with regard to their etic behaviour. Prof. Oberbeck 
suggested ‘obtaining such alloys by electrolysis. It was difficult by 
the method here employed to determine the exact constitution of 
the alloy obtained ; but one specimen obtained from a concentrated 
solution of nickel-ammonium and ferrous sulphates and detached 
om supporting rod was found to contain 4°7 per cent. of 


A deposit weighing 2 milligrammes attained the extraordinar 


| inary 
-intensity of 5 of 1, 890 units in a field of 4 units. As 


far as І know, this is the highest value on record, that for soft iron 
being between 1,700 and 1,750. This may be due to the nickel 
molecules facilitating the orientation of the iron molecules in some 
way. The alloys also show a high permanent moment, which may 
exceed that of iron deposits. | 

Cobalt-iron alloys, which 1 also “кашо to prepare, seemed to 
behave similarly to the nickel alloys. But I am still working at 
both, and must reserve further particulars. · 

The accompanying curves represent graphically some of the 
results obtained. | 


TRANSMISSION AND PHOTOMETRY OF X-RAYS.* 


BY PROF. ANTONIO BÓITI. 


Comparison of Two Tubes.—I worked with two tubes of the kind 
described some time ago,t in which the aluminium is at the same 
time the anode and the anticathode, and also constitutes a wall 
separating the vacuum from the external air. But instead of 


Fic. 1. 


embracing the glass tube, the aluminium took the shape of a flat 
plate resting upon the mouth of the glass tube by polished contact 
only. The plate was burnished on both sides, and had a thickness 
of a little over amm. The cathode was also of aluminium, and had 
the shape of a spherical cap, with its centre of curvature about 
lom. on the other side of the plate, so that the free portion of the 
plate was nearly uniformly covered by the cathode rays. 

The two tubes are represented at one-fifth of their natural size 
in Fig. 1, attached to the Geissler pump, with the two plates facing 
each other at a distance of i 

They were arranged in parallel, the plates being connected with 
the positive terminal of a large Ruhmkorff coil and the caps with 
the negative terminal. The discharge produced a green fluorescence 
all over the walls of the tube, but with greater intensity. in the 
neighbourhood of the plates, probably owing to reflection by the 
plates themselves. | 

The tubes were as much alike as they could be made, but to 
make their luminosities equal, I found it n to put the 
anodes to earth. The luminosity took the shape of the third stage, 
i.e., that at which the fine brush from the centre of the cap just 
disappears. The tubes leading to the pump were also invaded by 


* “Cryptochrosis, and other Researches upon X-Rays.” Atti dei Lincei, 
Vol. ССХСІІ., July, 1896, and An X-Ray Actinometer,” 'Elettricista, No. 
9, 1896, Abstract. 

t See The Electrician, July 31, p. 450. 
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s third stratum of the cathode raya, and showed a whitish flash of 
ght. 

I also arranged the tubes in series, by connecting the first to the 
negative terminal of the coil, the plate of the second to the positive 
terminal, and joining the other two electrodes with a wire. Under 
these circumstances, the tube attached to the negative terminal 
5 the usual fluorescence. The other was not green at all, 

ut contained a whitish cloud projecting from the luminous pump 
tube. This cloud formed an anode in conjunction with the alumi- 
nium plate. It protected that plate from the. cathode’ rays and 
prevented its sending out X-rays. The cloud consisted of a residue 
of gas. The energy of the cathode rays impinging upon it, instead 
of producing X-rays, performed the work of dissociation, and thus 
gave rise to the luminescence observed. 


` X-Rays from Liquids, but not from Gases.—I have two reasons 
for thinking that cathode rays do not give rise to X-rays when they 
impinge upon gases. The first is the absence of photographic 
action across a small hole in a tube having two coaxial rings for 
electrodes, and presenting between the two rings a bright conical 
discharge. No iwpression was obtained even after several hours. 
The second reason is, that when a sensitive plate is attached to the 
tube connected with the positive terminal the plate receives no 
Impression in spite of the transparency of the aluminium. 

On the other hand, the rays may proceed from liquids, or at least 
from mercury. Using a small quantity of mercury as an anode and 
anti-cathode, photographic impressions were obtained on a protected 
plate on the other side of the cathode. The rays appeared to 
proceed from the centre of the mercury surface. 


! Dissociation of Sulphuric Acid.—A small quantity of sulphuric 
acid was introduced into a tube provided with a ring anode and a 
concave cathode, arranged so that the cathode rays proceeded 


Fic. 2, 


through the ring to the surface of the liquid. The tube was 
attached to the pump, and provided with an auxiliary condensing 
tube immersed іп a freezing mixture. The discharge at first pro- 
duced a vivid green on the walls as usual, which was soon replaced 
by a blue glow of increasing brightness. A gas was evolved which 
could not be condensed. After an hour’s working of the pump 
6°7 cubic cm. of the gas was obtained. An analysis gave 3:6 
cubic cm. of sulphuric anhydride and 0'7 cubic cm. oxygen. The 
rest was probably nitrogen, due to the presence of some air in the 
collecting vessel. No X-rays were produced at the surface of the 
sulphuric acid. 


An X-Ray Actinomeler. —The instrument is constructed on the 
principle of Ritchie's photometer. As seen in Fig. 2 a rectangular 
prism is placed at the bottom of a square box. Two windows with 
guides are to the right and left of the prism, in which screens of 
various kinds may be inserted, and an eye piece is attached in 
front of the box, provided with a diaphragm. Both the prism and 
the box are made of brass lined with lead. The two faces of the 
prism are covered with a fluorescent layer of crystalline potassium 
platino-cyanide. When in use, the windows are closed by means 
of cardboard screens. The actinometer is best mounted on a ver- 
tical bar, along which it can be shifted. The tubes are fixed above 
and below it, or, if one tube is to be referred to a constant source 
of light, an incandescent lamp fed by a regulated current is placed on 
the lower shelf, and is partly screened off with cobalt glass. All 
observations should be made іп а darkened room. The eyes should 
not regard the prism fixedly, but should be closed and inter- 
mittently opened fora short time. This avoids subjective images, 
and gives uniform and precise results. 


Cryptochrosis.—The behaviour of the various forms of X-rays 
with regard to transmission and absorption may be termed crypto- 
chrosis, after Melloni, who termed the corresponding properties of 
the obscure heat rays thermochrosis. We know that ordinary glass 
transmite a greater proportion of the rays of an oil lamp than those 
of an alcohol lamp. For placing a thermo-electric pile between the 
two sources and adjusting the distance so that the galvanometer 
shows no deflection, and then covering both the faces of the pile 
with equal plates of glass, the galvanometer shows that the side 
next the oil lamp receives more energy than that turned towards 
the alcohol lamp. Similarly, the penetrating power of the X-rays 
proceeding from two tubes is in general different, and I have 
always found that the rays of onetube, which were more penetrative 
for one substance, were also better able to penetrate all other 
substances, such as copper of O:lmm., tinned iron of 03mm, 
aluminium in thickness up to 8mm., ebonite of 8mm., glaes 
of 2:3mm., mica of 1 8mm., ox-bone of 2:5mm., buffalo horn of 
2:4mm., deal boards of 75mm. aggregate thickness, and paraffin of 
18mm. thickness. I have not so far observed a case corresponding 
to that of thermochrosis, in which black glass, in opposition to 
ordinary glass, is more transparent for the alcohol flame than for 
the oil flame. 

When a series of tubes is arranged according to the penetrating 
powers of their rays, the order remains the same even if different 
coils are used, or different E. M. F. 's, and the penetrating power is 
not in direct proportion to the power of exciting fluorescence. 
Using two tubes giving rays of equal penetrating power, I found, 
on the other hand, that the introduction of a spark gap between 
the coil and the anode of the tube increased the penetration, even 
while it diminished the phosphogenic power. When the field was 
made uniform by bringing the actinometer closer up to the spark- 
ing tube, the interposition of equal screens led to a brightening of 
the face turned in that direction. 

With the same tubes I found that when X-rays have traversed 
any given body they acquire a different penetrative power. Uptothe 
present, I have always found that they penetrate more easily not only 
the substance traversed, but any other substance. Placing a screen in 
one window, and finding the position of equal brightness, this 
position was always disturbed by the interposition of two further 
screens, one on each side, and in every case that side appeared the 
brighter which was illuminated by rays which had penetrated the 
two screens in succession. 

I will add some quantitative measurements executed on July 31st. 
The actinometer was fixed at a distance of 10cm. from the platinum 
anti-cathode of a Jena glass tube, and to produce uniformity of the 
field I used a lamp of 2 c.p. fed by 0:92 ampere at 5 volts. I noted 
the distances d, at which it then stood from the edge of the prism. 
Then I introduced between the tube and the actinometer a piece of 
tinfoil 0°02mm. thick stretched in a frame, and noted the new dis- 
tance d, between the lamp and the prism when the field was 
uniform. I again measured d, and d,, and then d, a third time. I 
proceeded in the same way, adding three other sheets in succession, 
getting in each case three values for do, and two each for da, da, 
and d,. I then returned to three, two, and one thickness in the 
same manner. In the following Table » is the number of layers, 
d, the distance of the lamp necessary to obtain equal brightness 
when n layers are interposed on the other side, K, the amount of 
energy penetrating the n layers (deduced on the assumption of the 
law of inverse squares). K,_, - K, represents the energy absorbed 
by the nth layer, and the ratio of this quantity to K. -i represents 
the absorptive power of the nth layer. This is seen to diminish 
to & limit, just as in thermochrosis. 'The rays are eventually reduced 
to those for which the coefficient of extinction is a minimum. 


7 dn Ka | К.-К, | Ke. К, 
Kn-1 

0 . 16°75 e 

1 21°75 > 0:595 0:407 0:407 

2 28:00 8.358 0:255 0:595 

5 35°80 0:219 0:139 0:588 

4 45°75 0184 . 0:085 0:588 ` 
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These and further experiments have shown that it is impossible 
to set up a scale of transparency of bodies for X-rays without 
specifying the source whence the rays have been derived, and the 
path they have to traverse before reaching the body. 

It has also been found that the brightness of fluorescence depends 
much upon the material of the screen. Experiments were made 
with barium platino-cyanide, ammonium fluo-uranate, and calcium 
tungstate. The platino-cyanide is the brightest both under the 
lamp and under X-rays. The tungstate is the feeblest under the 
lamp, but stronger than the uranium salt under X-rays. An acti- 
nometer containing strips of all three salts could never be made 
quite uniformly bright or brought to a position of equilibrium. It 
becomes therefore also necessary to specify the fluorescent body 
used in the actinometric measurements, 
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OFFICIAL VOCABULARY FOR CODE TELEGRAMS. 


. The following is a translation of a Circular issued by the Inter- 
nation Bureau at Berne to Chambers of Commerce, code compilers, 
Ca., regarding the second edition of the Official Vocabulary for use 
in code telegrams :— 

„The International Telegraph Conference, which assembled at 
Buda-Pesth from June 16 to July 22, 1896, has given to Regulation 
VIII., which treats of code language and of the Official Vocabulary, 
the following form :— 


REGULATION VIII. 


1. Code language is that which is composed of words each having 
an intrinsic meaning, but not forming intelligible phrases, in one 
or more of the languages authorised for telegraphic correspondence 
in plain language. 

2. The words used in code language must not exceed ten letters, 
according to the Morse alphabet. They must be taken from one or 
more of the following languages: German, English, Spanish, 
French, Dutch, Italian, Portuguese, and Latin. 

. 3. Proper names can only be used in telegrams composed wholly 
or in part in code language, with their signification in clear language. 
Proper names, however, which appear in the Official Vocabulary 
shall be admitted if used as code words. 

‚ 4. The oftice of origin may demand of the sender the production 
of his code, in, order to ascertain if the rules fixed in the three 
preceding paragraphs have been duly observed. 

; 5. From a date to be fixed by the next Conference all the words 
used in private telegrams drawn up in code language shall be ex- 
tracted from the augmented Official Vocabulary, to be prepared by 
the International Bureau of the Telegraphic Administrations. 


As à result of this regulation the International Bureau is in 
Structed to prepare and publish a new and enlarged edition of the 
* Official Vocabulary.’ In the discussion of the ‘subject preceding 
these decisions the views of the Conference were clearly indicated. 
The essential points are as follows +— | 


Ihe second edition must contain many more words than the first 
in order to meet all the requirements of commerce. It must in 
every respect be a vocabulary pure and simple, i.e., a list of the: 
words in the eight languages admitted, from which code-compilers 
may select such as are most suitable for their purpose. Any speci 
selection or any special arrangement of words which might lead the 
purchaser of the second edition to confound it with a code must be 
avoided. Further, there will be no necessity to pay attention to 
typographio, telegraphic or phonetic similarity between one word 
and another. It will consequently contain words differing from 
each other by only one letter, and between which the telegraphic 
dissimilarity may be nil. 

, ‘It is contemplated that sooner or later this new Vocabulary will 
be declared obligatory for the European and extra-European tele- 
graphic services. With a view to meeting the case of possessors of 
private codes already existing, the International Bureau considers 
it desirable to insert in the new edition, as far as circumstances 
permit, all the words of these codes, provided that they are legi- 
timate and not made-up words, containing not less than five or more 
than ten letters, extracted from the eight admitted languages. To 
attain this object it is necessary that the International Bureau 
should be in possession of codes the validity of which the compiler 
or proprietor wishes to assure after the definitive adoption of the 
Official Vocabulary. The International Bureau therefore begs 
Chambers of Commerce, compilers of codes, and all who desire to 
have the words of their codes inserted in the second edition of the 
Vocabulary, to forward, before the end of the present year, one copy to 
the sddress given below. It must be understood that the codes 
are to be sent gratuitously, and that the words appearing therein 
may be so used without infringement of authorial rights. 


The International Bureau of the Telegraphic 
Administrations, Berne, Switzerland. 
„September 1, 1896.” 
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PROF. J. J. THOMSON’S ADDRESS TO SECTION A. 


There is a melancholy reminiscence connected with this meeting 
df our Section, for when the British Association last met in Liver- 
pool the chair in Section A was occupied by Clerk-Maxwell. In 
the quarter of a century which has ela since that meeting one 
of the most important advances made in our science has been the 
research which, inspired by Maxwell's view «f electrical action, 
confirmed that view and revolutionised our conception of the pro- 
cesses occurring in the electro-magnetic field. When the Associa- 
tion last met in Liverpool, Maxwell's view was almost without 
supporters; to-day its opponents are fewer than its supporters 


then. Maxwell’s theory, which is the development and extension 
of Faraday’s, has not only affected our way of regarding the older 
5 of electricity; it has, in the hands of Hertz and others, 
ed to the discovery of whole regions of phenomena previously 
undreamt of. It is sad to think that his premature death pre- 
vented him from reaping the harvest he had sown. His writings 
are, however, with us, and are a storehouse to which we continually 
turn, and never, I think, without finding something valuable and 
suggestive. 
* Thus ye teach us day by day, 
Wisdom, though now far away.” 


The past year has been rich in matters of interest to physicists. 
In it has occurred the jubilee of Lord Kelvin’s tenure of the 
Professorship of Natural Philosophy at the University of Glasgow. 
Some of us were privileged to see this year at Glasgow an event 
unprecedented in the history of physical science in England, when 
congratulations to Lord Kelvin on the jubilee of his professorship 
were offered by people of every condition and country. Every 
scientific society and every scientific man is Lord Kelvin's debtor ; 
but no society and no body of men owe him a greater debt than 
Section A of the British Association ; he has done more for this 
Section than any one else, he has rarely missed its mectings, he 
has contributed to the Section papers which will make its proceed- 
ings imperishable, and by his enthusiasm he has year by year 
inspired the workers in this Section to renew with increased 
vigour their struggles to penetrate the secrets of nature. Long may 
we continue to receive from him the encouragement and assistance 
which have been so freely given for the past half century. 

By the death of Sir W. R. Grove, the inventor of Groves cell, 
we have lost a physicist whose name is a familiar one in every 
laboratory in the world. Besides the Grove cell, we owe to him 
the discovery of the gas battery, and a series of researches on the 
electrical behaviour of gases, whose importance is only now begin- 
ning to be appreciated. His essay on the correlation of the 
physical forces had great influence in promoting that belief in 
the unity of the various branches of physics which is one of the 
characteristic features of modern natural philosophy. 

In the late Prof. Stoletow, of Moscow, we have lost the author 
of a series of most interesting researches on the electrical pro- 
perties of gases illuminated by ultra-violet light, researches which, 
from their place of publication, are, I am afraid, not so well known 
in this country as they deserve to be. 

As one who unfortunately of late years has had only too many 
opportunities of judging of the teaching of science in our public 
and secondary schools, I should like to bear testimony to the 
great improvement which has taken place in the teaching of 
physics in these schools during the past ten yeara. "The standard 
attained in physics by the pupils of these schools is increasing 
year by year, and great credit is due to those by whose labours 
this improvement has been accomplished. I hops I may not be 
considered ungrateful if I express the opinion that in the zeal 
and energy which is now spent in the teaching of physics in 
school there may lurk a temptation to make the pupils cover too 
much ground. You may by careful organisation and arrangement 
ensure that boys shall be taken over many branches of physics in 
the course of a short time. It is indeed not uncommon to find boys 
of 17 or 18 who have compassed almost the whole range of physical 
subjects. But although you may increase the rate at which informa- 
tion is acquired, you cannot increase in anything like the same pro- 
portion the rate at which the subject is assimilated, so as to become a 
means of strengthening the mind and a permanent mental endow- 
ment when the facts have long been forgotten. Physics can be 
taught so as to be a subject of the greatest possible educational 
value; but when it is so it is not so much because the student 
acquires à knowledge of a number of interesting and important 
facts, as by the mental training the study affords in, as Maxwell 
said, ‘‘ bringing our theoretical knowledge to bear on the objecta 
and the objects on our theoretical knowledge." I think this 
training can be got better by going very slowly throuzh such a 
subject as mechanies, making the students try innumerable experi- 
ments of the simplest, and, what is a matter of importance in 
school teaching, of the most inexpensive kind, but always endeavour- 
ing to arrive at numerical results, rather than by attempting to 
cover the whole range of mechanics, light, heat, sound, electricity, 
and magnetism. I confess I regret the presence in examinations 
intended for school boys of many of these subjects. I think, too, 
that in the teaching of physics at ойс universities there is perhaps 
a tendency to make the course too complex and too complete. I 
refer especially to the training of those students who intend to 
become physicists. I think that after a student has been trained 
to take accurate observations, to be alive to those pitfalls and errors 
to which all experiments are liab!e, mischief may in some cases be 
done if, with the view of learning a knowledge of methods, he is 
kept performing elaborate experiments, the results of which are 
well known. It is not given to many to wear a load of learning 
lightly as a flower. With many students a load of learning, 
especially if it takes a long time to acquire, is apt to crush 
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enthusiasm. Now, there is, I think, hardly any quality more 
essential to success in physical investigations than enthusiasm. 
Any investigation in experimental physics requires a large ex- 
penditure of both time and patience; the apparatus seldom, if 
ever, begins by behaving as it ought ; there are times when all the 
forces of nature, all the properties of matter, seem to be fighting 
against us; the instruments behave in the most capricious way, 
and we appreciate Coutts Trotter’s saying, that the*doctrine of the 
constancy of Nature could never have been discovered in a labora- 
tory. These difficulties have to be overcome, but it may take 
weeks or months to do so, and, unless the student is enthusiastic, 
he is apt to retire disheartened from the contest. I think, there- 
fore, that the preservation of youthful enthusiasm is one of the 
most important points for consideration in the training of physicists. 
In iny opinion this can best be done by allowing the student, even 
before he is supposed to be acquainted with the whole of physics, 
to begin some original research of a simple kind under the guidance 
of a teacher who will encourage him and assist in the removal of 
difticulties. If the student once tastes the delights of the successful 
completion of an investigation, he is not likely to go back, and will be 
betterequipped for investigating the secrets of Naturethan if, likethe 
White Knight of **Alice in Wonderland,” he commences his career 
knowing how to measure or weigh every physical quantity under 
the sun, but with little desire or enthusiasm to have anything to 
do with any of them. Even for those students who intend to 
devote themselves to other pursuits than physical investigation, 
the benefits derived from original investigation as a means of 
general education can hardly be over-estimated, the necessity it 
entails of independent thought, perseverance in overcoming ditti- 
culties, and the weighing of evidence gives it an educational value 
which can hardly be rivalled. "We have to congratulate ouraelves 
that through the munificence of Mr. Ludwig Mond, in providing 
and endowing a laboratory for research, the opportunities for 
pursuing original investigations in this country have been greatly 
increased. | 
The discovery at the end of last year by Prof. Róntgen of a new 
kind of radiation from a highly exhausted tube through which an 
electric discharge is passing, has aroused an amount of interest 
unprecedented in the history of physical science. The effects 
produced inside such a tubo by the cathode rays, the bright 
phosphorescence of the glass, the shadows thrown by opaque 
objects, the deflection of the rays by a magnet, have, thanks to 
the researches of Crookes and Goldstein, long been familiar to us ; 
but it is only recently that the remarkable effects which occur 
outside such a tube have been discovered. In 1893, Lenard, 
using a tube provided with a window made of a very thin plate of 
aluminium, found that a screen impregnated with a solution of a 
phosphoreacent substance became luminous if placed outside the 
tube in the prolongation of the line from the cathode through the 
aluminium window. He also found that photographic plates placed 
outside the tube in this line were affected, and electrified bodies 
were discharged ; he also obtained by these rays photographs 
through plates of aluminium or quartz. He found that the rays 
were affected by a magnet, and regarded them as the prolongations 
of the cathode rays. This discovery was at the end of last year 
followed by that of Röntgen, who found that the region round the 
discharge tube is traversed by rays which affect a photographic plate 
after passing through substances such as aluminium or cardboard, 
which are opaque to ordinary light ; which pass from one substance 
to another, without any refraction, and with but little regular 
reflection, and which are not affected by a magnet. We may, I 
think, for the purposes of discussion, conveniently divide the rays 
occurring in or near a vacuum tube traversed by an electric current 
into three classes, without thereby implying that they are necessarily 
distinctly different in physical character. We have (1) the cathode 
rays inside the tube, which are deflected by a magnet ; (2) the Lenard 
rays outside the tube, which are also deflected by a magnet ; and (3) 
the Röntgen rays, which are not, as far as is known, deflected by a 
magnet. Two views are held as to the nature of the cathode rays ; 
one view is, that they are particles of gas carrying charges of negative 
electricity, and moving with great velocities which they have ac- 
quired as they travelled through the intense electric field which exists 
in the neighbourhood of the negative electrode. The phosphores- 
cence of the glass is on this view produced by the impact of these 
rapidly-moving charged particles ; though whether it is produced by 
the mechanical violence of the impact, or whether it is due to an 
electro-magnetic impulse produced by the sudden reversal of the 
velocity of the negatively-charged particle—whether, in fact, it is 
due to mechanical or electrical causes—is an open question. This 
view of the constitution of the cathode rays explains in a simple 
way the deflection of those rays in a magnetic field, and it has 
lately received strong confirmation from the results of an experi- 
ment made by Perrin. Perrin* placed inside the exhausted tube a 
cylindrical metal vessel with a small hole in it, and connected this 
cylinder with the leaves of a gold-leaf electroscope. The cathode 
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rays could, by means of a magnet, be guided so as either to pass 
into the cylinder through the aperture or turned quite away from it. 
Perrin found that when the cathode rays passed into the cylinder the 
gold leaf of the electroscope diverged, and had a negative charge, 
showing that the bundle of cathode rays enclosed by the cylinder had 
a charge of negative electricity. Crookes had many years ago exposed 
& disc connected with a gold-leaf electroscope to the bombardment 
of the cathode rays, and found that the disc received a slight post- 
tive charge ; with this arrangement, however, the charged particles 
had to give up their charges to the dise if the gold leaves of the 
electroscope were to be affected, and we know that it is extremely 
difficult, if not impossible, to get electricity out of a charged gas 
merely by bringing the gas in contact witha metal. Lord Kelvin’s 
electric strainers are an example of this. It is a feature of Perrin’s 
experiment that, since it only acts by induction, the indications of 
the electroscope are independent of the communication of the 
charges of electricity from the gas to the cylinder, and since the 
cathode rays fall on the inside of the cylinder, the electroscope 
would not be affected, even if there were such an effect as is pro- 
duced when ultra-violet light falls upon the surface of an electro- 
negative metal, when the metal acquires a positive charge. Since 
any such process cannot affect the total amount of electricity inside 
the cylinder, it will not affect the gold leaves of the electroscope ; 
in fact, Perrin’s experiments prove that the cathode rays carry a 
charge of negative electricity. 


The other view held as to the constitution of the cathode rays is 
that they are waves in the ether. It would seem difficult to 
account for the result of Perrin’s experiment on this view, and 
also, I think, very difficult to account for the magnetic deflection 
of the rays. Let us take the case of a uniform magnetic field: the 
experiments which have been made on the magnetic deflection of 
these rays seem to make it clear that in a magnetic field which is 
sensibly uniform the path of these rays is curved ; now if these 
rays were due to ether waves, the curvature of the path would show 
that the velocity of propagation of these waves varied from point 
to point of the path—that is, the velocity of propagation of these 
waves is not only affected by the magnetic field, it is affected diffe- 
rently at different parts of the field. But iu a uniform field what 
is there to differentiate one part from another, so as to account for 
the variability of the velocity of wave propagation in such a field ? 
The curvature of the path ina uniform field could not be accounted 
for by supposing that the velocity of this wave motion depended on 
the strength of the magnetic field, or that the magnetic field, by 
distorting the shape of the boundary of the negative dark spaoe, 
changed the direction of the wave front, and so produced a defleo- 
tion of the rays. The chief reason for supposing that the cathode 
rays are а species of wave motion is afforded by Lenard's discovery, 
that when the cathode rays in a vacuum tube fall on a thin alumi- 
nium window in the tube, rays having similar properties are observed 
on the side of the window outside the tube ; this is readily explained 
on the hypothesis that the rays area species of wave motion to which 
the window is partially transparent, while it is not very likely that 
particles of the gas in the tube could force their way through a piece 
of metal. This discovery of Lenard's does not, however, seem 
to me incompatible with the view that the cathode rays are due to 
negatively charged particles moving with high velocities. The 
space outside Lenard's tube must have been traversed by Röntgen 
rays, these would put the surrounding gas in a state in which а 
current would be readily started in the gas if any electromotive 
force acted upon it. Now, though the metal window in Lenard's 
experiments was connected with the earth, and would therefore 
screen off from the outside of the tube any effect arising from slow 
electrostatic changes in the tube, it does not follow that it would 
be able to screen off the electrostatic effect of charged particles 
moving to and from the tube with very great rapidity. For, in 
order to screen off electrostatic effects, there must be a definite 
distribution of electrification over the screen ; changes in this dis- 
tribution, however, take a finite time, which depends upon the 
dimensions of the screen and the electrical conductivity of the 
material of which it is made. If the electrical changes in the tube 
take place at above a certain rate, the distribution of electricity on 
the screen will not have time to adjust itself, and the screen will 
cease to shield off all electrostatio effects. "Thus the very rapid 
electrical changes which would take place if rapidly-moving charged 
bodies were striking against the window might give rise to electro- 
motive forces in the region outside the window, and produce con- 
vection currents in the gas which has been made a conductor by 
the Róntgen rays. The Lenard rays would thus be analogous in 
character to the cathode rays, both being convective currents of 
electricity. Though there are some points in the behaviour of 
these Lenard rays which do not admit of a very ready explanation 
from this point of view, yet the difficulties in its way seem to me 
considerably less than that of supposing that a wave in the ether 
can change its velocity when moving from point to point in a 
uniform magnetic field. 

I now pass on to the consideration of the Róntgen rays. We are 
not yet acquainted with any crucial experiment which shows unmis- 
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takably that these rays are waves of transverse vibration in the 
ether, or that they are waves of normal vibration, or, indeed, that 
they are vibrations at all. As a working hypothesis, however, it 
may be worth while considering the question whether there is any 
roperty known to be possessed by these rays which is not possessed 
by some form or other of light. The many forms of light have in 
the last few months received a noteworthy addition by the dis- 
covery by M. Becquerel of an invisible radiation, possessing many 
of the properties of the Róntgen rays, which is emitted by many 
fluorescent substances, and to an especially marked extent by the 
uranium salts. By means of this radiation, which, since it can be 
polarised, is unquestionably light, photographs through opaque 
substanccs similar to, though not so beautiful as, those obtained by 
means of Röntgen rays, can be taken, and, like the Röntgen rays, 
they cause an electrified body on which they shine to lose its charge, 
whether this be positive or negative. 
The two respects in which the Röntgen rays differ from light 
is in the absence of refraction and perhaps of polarisation. Let 
us consider the absence of refraction first. We know cases in 
which special rays of the spectrum pass from one substance to 
another without refraction; for example, Kundt showed that 
gold, silver, copper allow some rays to pass through them with- 
out bending, while other rays are bent in the wrong direction. 
Pflüger has lately found that the same is true for some of the 
aniline dyes when in a solid form. In addition to this the theory 
of dispersion of light shows that there will be no bending when 
the frequency of the vibration is very great. I have here a 
curve taken from a Paper by Helmholtz,* which shows the rela- 
tion between the refractive index and the frequency of vibration 
for a substance whose molecules have a natural period of vibra- 
tion. and one only ; the frequency of this vibration is represented 
by OK in the diagram. The refractive index increases with the 
frequency of the light until the latter is equal to the frequency 
of the natural vibration of the substance ; the refractive index 
then diminishes, becomes less than unity, and finally approaches 
unity, and is practically equal to it when the frequency of the 
light greatly exceeds that of the natural vibration of the mole- 
cule. Helmholtz's results are obtained on the supposition that 
a molecule of the refracting substance consists of a pair of 
oppositely electrified atoms, and that the specific inductive capacity 
of the medium consists of two parts, one due to the ether, the 
other to the setting of the molecules along the lines of electric 
force. 

Starting from this supposition, we can easily see without mathe- 
matical analysis that the relation between the refractive index and 
the frequency must be of the kind indicated by the curve. Let us 
ари that an electromotive force of given amplitude acts on this 
mixture of molecules and ether, and let us start with the frequency 

‘of the external electromotive force less than that of the free vibra- 
tions of the molecules ; as the period of the force approaches that 
of the molecules, the effect of the force in pulling the molecules 
into line will increase ; thus the specific inductive capacity, and 
therefore the refractive index, increases with the frequency of the 
external force ; the effect of this force on the orientation of the 
molecules will be greatest when the period of the force coincides 
with that of the molecules. As long as the frequency of the force 
is less than that of the molecules, the external field tends to make 
the molecules set so as to increase the specific inductive capacity 
of the mixture ; as soon, however, as the frequency of the force 
exceeds that of the molecules, the molecules, if there are no viscous 
forces, will all topple over and point so as to make the part of the 
specific inductive capacity due to the molecules of opposite sign to 
that due to the ether. Thus, for frequencies greater than that of 
the molecules, the specific inductive capacity will be less than unity. 
When the frequency of the force only slightly exceeds that of the 
molecules, the effect of the external field on the molecules is very 
great, so that if there are a considerable number of molecules, 
‘the negative part of the specific inductive capacity due to the 
molecules may be greater than the positive part due to the ether, 
so that the specific inductive capacity of the mixture of molecules 
and ether would be negative ; no waves of this period could then 
travel through the medium ; they would be totally reflected from 
the surface. As the frequency of the force gets greater and 
greater, its effect in making the molecules set will get less and 
less, but the waves will continue to be totally reflected until the 
negative part of the specific inductive capacity due to the mole- 
cules is just equal to the positive parts due to the ether. Here 
the refractive index of the mixture is zero. As the frequency of 
the force increases, its effect on the molecules gets less and less, 
so that the specific inductive capacity continually approaches that 
due to the ether alone, and practically coincides with it as soon 
as the frequency of the force is a considerable multiple of that 
of the molecules. In this case both the specific inductive capacity 
and the refractive index of the medium are the same as that of 
the ether, and there is consequently no refraction. Thus the ab- 
sence of refraction, instead of being in contradiction to the Róntgen 
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duct nearly so well as a thicker one. 


rays, being a kind of light, is exactly what we should expect if the 
wave-length of the light were exceedingly small. | 

The other objection to these rays being a kind of light is that 
there is no very conclusive evidence of the existence of polarisa- 
tion. Numerous experiments have been made on the difference 
between the absorption of these rays by a pair of tourmaline 
plates when their axes are crossed or parallel. Many observers 
have failed to observe any difference at all between the absorp- 
tion in the two cases. Prince Galitzine and M. de Karnojitsky, 
by a kind of cumulative method, have obtained photographs 
which seem to show that there is a slightly greater absorption 
when the axes are crossed than there is when the axes are 
parallel. There can, however, be no question that the effect, if 
it exists at all, is exceedingly small compared with the corres- 
ponding effect for visible light. Analogy, however, leads us to 
expect that to get polarisation effects we must use, in the case of 
short waves, polarisers of a much finer structure than would be 
necessary for long ones. Thus a wire bird-cage will polarise long 
electrical waves, but will have no effect on visible light. Rubens 
and Du Bois made an instrument which would polarise the infra 
red rays by winding very fine wires very close together on a frame- 
work ; this arrangement, however, waa too coarse to polarise visible 
light. Thus, though the structure of the tourmaline is fine enough 
to polarise the visible rays, it may be much too coarse to polarise 
the Róntgen rays if these have exceedingly small wavelengths. As 
far as our knowledge of these rays extend, I think we may say that 
though there is no direct evidence that they are a kind of light, 
there are no properties of the rays which are not possessed by some 
variety of light. 
It is clear that if the Röntgen rays are light rays, their wave- 
lengths are of an entirely different order to those of visible light. 
It is perhaps worth notice that on the electro-magnetic theory of 
light we might expect two different types of vibration if we suppose 
that the atoms in the molecule of the vibrating substance carried 
electrical charges. One set of vibrations would be due to the oscil- 
lations of the bodies carrying the charges, the other set to the 
oscillation of the charges on these bodies. The wave-length of the 
second set of vibrations would be commensurate with molecular 
dimensions ; can these vibrations be the Róntgen rays? If so, we 
should expect them to be damped with such rapidity as to resemble 
electrical impulses rather than sustained vibrations. 


If we turn from the rays themselves to the effects they produce, 
we find that the rays alter the properties of the substances through 
which they are passing. This change is most apparent in the effects 
produced on the electrical properties of the substances. A 
for vais while transmitting these rays is a conductor of elec- 
tricity. It retains ita conducting properties for some little time 
after the rays have ceased to pass through it, but Mr. Rutherford 
and I have lately found that the conductivity is destroyed if a 
current of electricity is sent through the Rontgenised gas. The 
gas in this state behaves in this respect like a very dilute solution 
of an electrolyte. Such a solution would cease to conduct after 
enough electricity had been sent through it to electrolyse all the 
molecules of the electrolyte. When a current is passing through a 
gas exposed to the rays, the current destroys and the rays produce 
the structure which gives conductivity to the gas; when things 
have reached a steady state the rate of destruction by the current 
must equal the rate of production by the rays. The current can 
thus not exceed a definite value, otherwise more of the conducting 
gas would be dostroyed than is produced. This explains the very 
characteristic feature that in the passage of electricity through 
gases exposed to Rontgen rays the current, though at first propor- 
tional to the electromotive force, soon reaches a value where it is 
almost constant and independent of the electromotive force, and 
we get to a state when a tenfold increase in the electromotive force 
only increases the current bya few per cent. The conductivity 
under the Róntgen rays varies greatly from one gas to another ; 
the halogens and their gasqous compounds, the compounds of 
sulphur and mercury vapour are among the best conductors. It is 
worthy of note that those gases which are the best conductors 
when exposed to the rays are either elements, or compounds of 
elements, which have in comparison with their valency very high 
refractive indices." The conductivity conferred by the rays on a 
gas is not destoyed by a considerable rise in temperature ; it is, for 
example, not destroyed if it be sucked through metal tubing raised 
toa red heat. The conductivity is, however, destroyed if the gas 
is made to bubble through water ; it is also destroyed if the gas is 
forced through a plug of glass wool. This last effect seems to indi- 
cate that the structure which confers conductivity on the gas is of a 
very coarse kind, and we get confirmation of this from the fact that 
a very thin layer of gas exposed to the Rontgen rays does not con- 
I think we have evidence 
from other sources that electrical conduction is & process that 
requires a considerable space—a space large enough to enclose a 
very large number of molecules. Thus Koller found that the 
specific resistances of petroleum, turpentine, and distilled water, 
when determined from experiments made with very thin layers of 
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these subatances, was very much larger than when determined from 
experiments with thicker layers. Even in the case of metals there is 
evidence that the metal has to be of appreciable size if it is to con- 
duct electricity. The theory of the scattering of light by small 
particles shows that if we assume the truth of the electro-magnetio 
theory of light, the effects should be different according as the small 
particles are insulators or conductors. When the small particles are 
non-conductors, theory and experiment concur in showing that the 
direction of the complete polarisation for the scattered fight is at 
right angles to the direction of the incident light; while, if the 
small particles are conductors, theory indicates that the direction 
of complete polarisation makes an angle of 60deg. with the incident 
light. This result is not, however, confirmed by the experiments 
made by Prof. Threlfall on the scattering of light by very small 
particles of gold. He found that the gold scattered the light in 
just the same way as а non-conductor, giving complete polarisation 
at right angles to the incident light. This would seem to indicate 
that those very finely divided metallic particles no longer acted as 
conductors. Thus there seems evidence that in the case of con- 
duction through gases, through badly-conducting liquids, and 
through metals, electric conduction is a process which requires a 
very considerable space and aggregations of large numbers of mole- 
cules. I have not been able to find any direct experimental 
evidence as to whether the same is true for electrolytes. Ехрегі- 
ments on the resistance of thin layers of electrolytes would be of 
considerable interest, as according to one widely-accepted view of 
electrolysis conduction through electrolytes, so far from being 
affected by aggregations of molecules, takes place by means of the 
ion, a atructure simpler than that of the molecule, so that if this 
represents the process of electrolytic conduction there would not 
seem room for the occurrence of an effect which occurs with every 
other kind of conduction. 

In this building it is only fitting that some reference should be 
made to the question of the movement of ether. You are all 
doubt.less acquainted with the heroic attempts made by Prof. Lodge 
to set. the ether in motion, and how successfully the ether resisted 
them. It seems to be conclusively proved that a solid body in 
motion does not set in motion the ether at an appreciable distance 


outside it; so that if the ether is disturbed at all in such a case 


the disturbance is not comparable with that produced by a solid 
moving through an incompressible fluid, but must be more analo- 
ous to that which would be produced by the motion through the 
iquid of a body of a very open structure, such as a piece of wire 
netting, where the motion of the fluid only extends to a distance 
comparable with the diameter of the wire, and not with that of the 
piece of netting. 

There is another class of phenomena relating to the movement of 
the ether, which is, I think, deserving of consideration, and that is 
the effect of a varying electro-magnetic field in setting the ether in 
motion. I do not remember to have seen it pointed out that the 
electro-magnetic theory of light iniplicitly assumes that the ether is 
not set in motion even when acted on by mechanical forces. On 
the electro-magnetic theory of light such forces do exist, and the 
equations used are only applicable when the ether is at rest. 
Consider, for example, the case of a plane electric wave travelling 
through the ether. We have parallel to the wave-front a varying 
electric polarisation, which on the theory is equivalent to a current; 
at right angles to this, and also in the wave-front, we have a mag- 
netic force. Now, when a current flows through a medium ina 
magnetic field there is a force acting on the medium at right angles 
to the plane, which is parallel both to the current and to the mag- 
netic force ; there will thus be a mechanical force acting on each 
unit volume of the ether when transmitting an electric wave ; and 
since this force is at right angles to the current and to the mag- 
netic force, it will be in the direction in which the wave is pro- 
pagated. In the electro-magnetic theory of light, however, we 
assume that this force does not set the ether in motion, as, unless 
we made this assumption, we should have to modify our equations, 
as the electro-magnetic equations are not the same in a moving 
field as in a field at rest. In fact, a complete discussion of the 
transmission of electro-magnetic disturbances requires a knowledge 
of the constitution of the ether which we do not possess. We 
now assume that the ether is not set in motion by an electro- 
magnetic wave. If we do not make this assumption we must 
introduce into our equation quantities representing the com- 
ponents of the velocity of the ether; and unless we know the 
constitution of the ether, so as to be able to deduce these 
velocities from the forces acting on it, there will be in the 
equations of the electro-magnetic field more unknown quantities 
than we have equations to determine. It is, therefore, a very 
essential point in electro-magnetic theory to investigate whether or 
not there is any motion of the ether in a varying electro-magnetic 
field. We have at the Cavendish Laboratory, using Prof. Lodge's 
arrangement of interference fringes, made some experiments to see if 
we could detect any movement of the ether in the neighbourhood of 
an electric vibrator, using the spark which starts the vibrations as the 
source of light. The movement of the ether, if it exists, will be 
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oscillatory, and with an undamped vibrator the average velocity 
would be zero ; we used, therefore, a heavily damped vibrator, with 
which the average velocity might be expected to be finite. The 
experiments are not complete, but so far the results are entirely 
negative. We also tried by the same method to see if we could 
detect any movement of the ether in the neighbourhood of a 
vacuum tube emitting Röntgen rays, but could not find any trace 
of such a movement. Prof. Threlfall, who independently tried the 
same experiment, has, I believe, arrived at the same conclusion. 


Unless the ether is immovable under the mechanical forces in a 
varying electro-magnetic field there are a multitude of phenomena 
awaiting discovery. If the ether does move, then the velocity of 
transmission of electrical vibrations, and therefore of light, will be 
affected by a steady magnetic field. Such a field, even if contain- 
ing nothing but ether, will behave towards light like a crystal, and 
the velocity of propagation will depend upon the direction of the 
rays. A similar result would also hold ina steady electric field. 
We may hope that experiments on these and similar points may 
throw some light on the properties of that medium which is 
universal, which plays so large a part in our explanation of physical 
phenomena, and of which we know so little. 


ON TUBES FOR PRODUCING X-RAYS. 
BY PROF. AUGUSTO RIGHI. 


I believe it will be advantageous to experimenters to make known 
& very easy and speedy method of constructing tubes for X-rays, 
with which, as I shall explain further, very remarkable effects may 
be obtained. One of these tubes, whilst costing almost nothing, 
may be constructed in a few minutes, after which a small mercury 
pump can rarify the air inside to the proper degree in less than a 
quarter of an hour. 

I take a piece of glass tube with thick walls (for example, length 
lb5cm., internal diameter 0:8cm., external diameter l:6cm.) and 
introduce one end of it into a kind of aluminium thimble, sufficiently 
wide to allow the tube to go almost to the bottom of it. 

Generally I use one of those aluminium sewing thimbles which 
are now to be found in commerce. With good sealing-wax I now 
close up the spaco which remains between the glass and the rim of 
the thimble, taking care that it does not go down to the bottom. 
Through the other extremity of the tube 1 introduce the catkode 
and a little tube of glass intended to form the communication with 
the pump, closing well every crack with sealing-wax. The cathode 
is merely a little disc of aluminium 1mm. to 2mm. thick and 7mm. in 
diameter, situated at about 8cm. from the bottom of the thimble, 
and fixed merely to a stem of aluminium which comes out of 
the tube. 

I keep the thimble immersed in water while the pump is working, 
so as to prevent the melting of the sealing-wax which joins it to the 
glass. For example, if the tube must stand vertical with the 
thimble below it, I plunge this latter into a receptacle full of water 
having an aluminium bottom. It is well that the thimble should 
touch the bottom of the receptacle. 

The effects obtained with tubes so constructed are sufficiently 
noteworthy. For example, using a coil which, with a current of 
15 amperes and a mercury-break producing 10 or 12 inter- 
ruptions per second, gave sparks of 8cm. length between brass 
balls of 4cm. diameter. I have obtained, with an exposure of 120 
seconds on a plate 12cm. distant from the tube, a very good shadow 
of the bones of my hand. The shadow of а fœtus of four mouths 
was so good that, examining it with a lens, the most minute parti- 
culars were seen. Increasing the current to 24 amperes, I have 
obtained fine photographs of bones of the hand with 10 to 20 
seconds of exposure, keeping the photographic plate 10cm. from 
the tube. | 

Then placing the plate at 7cm. only, I obtained a distinct shadow 
of the bones of the hand by a single break of the current, or by cne 
single discharge. This photograph deserves to be called instan- 
taneous. Augmenting slightly the current induced in the coil, the 


| instantaneous photograph becomes perfect with regard to intensity: 


but it is necessary to slightly inorease the thickness of the walls of 
the tube, so that they may be able to resist. | 

These tubes of simple construction cannot be separated from the 
pump, otherwise the internal pressure increases with time, and 
especially with use, which, however, occurs also, though more 
slowly, with the ordinary tubes, so that the effects which they give 
rise to are not constant. With the tube united to the pump, there 
is the advantage of being able, at the beginning of every experi- 
ment, to carry the exhaustion to its highest degree, and thus to 


* (Тһе style of tube described is very similar to that adopted by Prof. 
A. Roiti, and referred to on p. 450 of our issue of July 31st. 
however, would appear to have obtained the better results.— Eb. E.] 
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LENARD'S RAYS. 


(FROM A CORRESPONDENT.) 


In view of the discussion on Röntgen rays and allied 
phenomena, to take place to-day, at the British Association 
meeting, a few words on Lenard's rays (which are to be shown 
at Liverpool) may be appropriate from one who has seen the 
experiments. 

Lenard, as our readers* will remember, was using a Crookes 
tube with a small flat cathode, K, opposite which he placed a 
small window of aluminium foil, about h стою. thick, mounted 
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S K, Cathode. K/, thick glass tube. 
mm, air-tight metal cap. 


to eart. 


through which the rays pass to the outside, from acting as au anode, 
53, tin screen put to earth. В, adjustable spark gap. 


actively discharged by the non-deflectable rays. But. as the 
deflectable rays are precisely those to which air is very opaque, 
it is found that while the air blast greatly affects the rate of 
discharge when the electroscope is at a distance of say five 
inches from the window, it hardly affects the rate of discharge 
at all when the electroscope is within an inch or so of the 
window. The opacity of air to these rays presents the most 
striking diferentia between Lenard’s rays and Róntgen's rays. 

Prof. Lenard was invited in 1894 to show the then newly 
discovered phenomena to the British Association at Oxford. It 
is greatly to be regretted that he was not able at that time to 
do so, as his deeply interesting research—which was the 


Punap ur 


hh, neck of vacuum tube. А А, Anode. 
V, inner metallic cover to protect alumiolum window, 


GG, tin box put 


Lenard Tube. 


in a metal cap mm. On making a high vacuum in the tube, 
and passing sparks from an induction coil, cathode rays were 
created inside the tube. Some of these, impinging on the 
window, passed through it and emerged in the air outside. To 
investigate these rays Lenard used a fluorescent screen, con- 
sisting of thin paper impregnated with pentadecyl-paratolyl- 
ketone, a substance which physically resembles paraffin wax, 
and is much less highly fluorescent than the platino-cyanides of 
barium or potassium. Using this screen he found that a brilliant 
fluorescent light was produced close to the window, and spread 
out at wide angles by diffusion, but rapidly died away in 
intensity, owing to the great opacity of air. At a distance of 
2in. from the window (which was only about „ір. in diameter) 
scarcely anything was visible. On affixing beyond the window 
& second tube filled with hydrogen, especially with rarefied 
hydrogen, he found these rays to be much less absorbed ; they 
could be traced to a distance of 2ft. or 3ft. 

Using this little screen he made the well-known investiga- 
tions upon the opacity of metals and other substances, and 
found the opacity to be nearly proportional to density. He 
also investigated the effect of the magnet in deflecting the rays, 
and found them to be of various qualities, some more deflect- 
able than others, and observed also that their deflectibility 
depended on the state of the internal vacuum in which they 
were created. But he missed observing any rays that pos- 
sesscd the property of not being deflected at all. These were 
Röntgen's subsequent discovery. Those rays which Lenard 
observed be photographed through sheets of aluminium, and 
he noted their property of causing the discharge of an electro- 
scope, whether the latter were positively or negatively electritied. 
By using an air blast to drive away from the neighbourhood 
of the electroscope the air that had been acted upon by his 
rays, he ia able to show that the action on the electroscope 
is two-fold. It is actively discharged by air that has been 
subjected to the operation of the deflectable rays, it is less 


* The Electrician, Vol, XXXIL, March 23, March 30, and April 6, 1894. 


starting point of Röntgen's—has been, though not in these 
columns, overshadowed by the immense popularity of Réntgen’s 
recent discovery. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, September 4, 1896. 


Failure of the Kings County Elevated Railroad.—The 
extensive introduction of the trolley system in Brooklyn has 
materially decreased the income of the “L” roads, with the 
result that the King’s County Elevated Railroad went in the 
hands of a receiver on August 31st, the receiver being the 
President himself, General James Jourdan. Of course, this 
makes the suit in one sense simply an opportunity to adjust 
the difficulties, rather than a petition.at law. The property 
has been so highly taxed that this, together with the competi- 
tion brought about by the trolley systems, has made the com- 
pany unable to meet its obligations. The company is 
capitalised for $4,757,000, though the road cost over 
$10,000,000 to build and equip. The yearly operating ex- 
penses are about $700,000, and the receipts, which were 
the result of transporting 30,000,000 passengers per year, 
have lately been cut down 50 per cent. In 1895 the 
assets were-$15,600,000, the funded debt $9,700,000, current 
liabilities $700,000, real estate and mortgages $38,500, second 
mortgage bonds $364,000. In the same year the profit and 
loss deficiency was $817,000, gross earnings $804,000, which 
was an increase of $62,000. There is a coal bill now due of 
$35,000, together with other obligations, to meet which there 
is but $51,000 in the treasury. The bondholders have ex- 
pressed a willingness to extend the time; but the coal dealers 
are not going to supply more coal without substantial credit. 
It is believed the receivership will lead to a reorganisation of 
the entire system. While the road is in the hands of the 
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receiver it is compelled by its franchise to operate every day 
whether paying or not. 


Annual Meeting of the American Association for the 
Advancement of Science.— This was held from August 24th 
to 28th, in Buffalo. It was one of the smallest meetings of 
recent years, but the number and quality of the Papers present 
were considered as up to the standard. The number of electric 
topics treated was unusually large, amongst the most important 
of which may be mentioned those ** On Electrolysis and Some 
Outstanding Problems in Electro-Dynamics,” The Polari- 
sation and Internal Resistance of & Galvanic Cell and Visible 
Electric Waves," * The Counter-Electromotive Force of an 
Electric Arc,” “Some Points in the Mechanical Conception 
of the Electromagnetic Field," “The Theory of Galvanic 
Polarisation,” The Photographic Study of Röntgen Rays and 
the Duration of X-Ray Discharge in Crookes Tubes,” The 
Distribution of High-Frequency Alternating Currents through- 
out the Cross-Section of a Wire,” “The Graphical Treatment 
of Alternating Currents in Branching Circuits,” “ Mechanical 
Models of an Electric Circuit,“ A Rule for the Dynamo and 
Motor,” Electrical Waves in Long Parallel Wires,” ‹ Тһе 
Influence of a Static Charge of Electricity on the Surface Ten- 
sion of Water,” “А New Alternating-Current Curve-Tracer,” “А 
Description and Exhibition of Portable Apparatus for Recording 
Curves of Alternating Currents of Electromotive Force.” The 
officers elected for 1896-97 are, Prof. Wolcott Gibbs, Newport, 
R.I., president. The vice-presidents, also performing the func- 
tions of chairmen of the various sections, are W. W. Beman 
(Mathematics and Astronomy); Carl Barus, Providence, R T. 
(Physics); John Galbraith, Toronto, Canada (Mechanical Science 
and Engineering); W. P. Mason, Troy, N.Y. (Chemistry) ; 
Rich ard T. Colburn, Elizabeth, N.J. (Social and Economic 
Science); Е. W. Putnam, Cambridge, Mass., Permanent Secre- 
tary ; Asaph Hall, Ann Arbor, Mich., General Secretary ; E. S. 
Kellicott, Columbus, Ohio, Secretary of the Council; R. S. 
Woodward, New York, Treasurer. The place of meeting for 
next year will be decided upon by the Council. The proposi- 
tion to hold only a formal meeting at Toronto, August 17, 1897, 
and then adjourn to assist in welcoming the British Asso- 
ciation, met with considerable opposition of the Committee, 
although passed, and was reversed in general session, the place 
of meeting for next year being left to the Council. It was then 
decided that the meeting should be held on August 9, 1897, at 
Detroit, and then adjourn to Toronto, when the British Asso- 
ciation will meet there on August 18th. The time after the 
meeting was pleasantly spent in excursions made to Niagara 
and other points. 


CORRESPONDENCE. 


——— 
THE * UNIVERSAL" ENGINE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I have been much interested in reading your intelli- 
gent criticism of the Universal engine. 

In constructing the first engine of this class I was troubled 
by the fact that the high-pressure cylinder was surrounded by 
receiver steam. Reference to the early sectional drawings, 
which were published last February, will show that I endea- 
voured to minimise condensation by interposing a steam jacket 
between the cylinder and the receiver. The effect of the jacket 
was thoroughly tested by careful experiments, and no trace of 
any beneficial effect could be discovered ; I therefore decided 
to abandon the jacket as a useless complication. Your readers 
will probably remember that Mr. Willans passed through a 
nearly identical experience, for he tried steam-jacketing to his 
high-pressure cylinder, and later he put a jacket round all his 
cylinders; but in neither instance did he find any considerable 
improvement. I hope shortly to be able to give you par- 
ticulars of the exact percentage of initial condensation in the 
„Universal engine; but I need scarcely remark that when 
the percentage is very low, as it undoubtedly is in this case, 
the experiments to determine it must be conducted with very 
great care, for any error in the calculation of clearance might 
seriously affect the result. 
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The combination of automatic cut-off and throttled expan- 
sion at low loads is no discovery of mine, but arises naturally 
out of the use of a shaft expansion governor; and I am 
indebted to Captain Sankey for his able but unintentional. 
exposition of the theory of its action in his Paper read before 
the Institution of Mechanical Engineers last year. In that 
Paper he made it quite clear that a perfect cut-off gear such as 
the Corliss is only perfect mechanically, and that at low loads 
the high initial pressure, which it allows, is so detrimental to 
economy as to raise the steam consumption much above that 
which suffices with the despised throttle valve.—Yours, &c., 

Joun S. Raworrs. 


49, Queen Victoria-street, E.C., September 14, 1896. 


COMBINED ELECTRIC LIGHTING AND TRACTION 
PLANTS. 
TO THE EDITOR OF THE ELECTBICIAN, 

Sir: I regret that Mr. Hesketh is not able to join me in a 
reply to the remarks of Prof. D. C. Jackson with reference to 
our Paper on “Combined Electric Lighting and Traction 
Plants." As you point out, our arguments as to the value of 
such a combined plant depend principally upon the assump- 
tion that we are not bound to use separate and special 
machinery for the two circuits. I altogether decline to allow 
that we are forced . . . to use separate machinery. 
(excepting boilers) for the two classes of service." That we 
may do во із no reason why we should. 

We came to practically the same conclusions regarding 
separate machinery as does Prof. Jackson, as the following 
extract from our Paper will show :— 

* We may have («) a separate and distinct tramway 
plant within the same station buildings as our lighting plant, 
and under the same management and control; or (b) we may 
utilise the existing lighting machinery by various methods. 

“If we adopt the former . we shall require 
nearly as much extra plant as though the tramways wera being 
worked from a distinct station. The only advantages will be 
that the existing buildings (enlarged) and the existing light- 
ing staff and management will be available.” 

The work which Prof. Mengarini has done at Rome is one 
example of the possibility to use, not only the same machi- 
nery, but also the same mains, for both lighting and traction 
purposes. The station which I am about to lay down here 
will, I hope, be another. It should be borne in mind that our 
Paper dealt with the subject from the point of view of the 
lighting engineer, who would be able to largely reduce his 
working expenses by the addition of a traction load. That а 
iramway station could reduce its expenses to the same degree 
by the addition of a lighting load, we did not intend to sug- 
gest.— Yours, &o., JohN Н. River. 

Corporation Electricity Department, East-street, 

Plymouth, September 8, 1896. 


NEW MEN AND OLD PLANT. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I hesitate somewhat to make any comments on the 
subject of Mr. Quin’s Report for two very cogent reasons. I 
was an unsuccessful candidate for the post Mr. Quin now 
holds, and I have recently joined the staff of the consulting 
engineer whose work he impugns. Whatever, therefore, І may 
say will possibly in the minds of some be attributed to pique 
or spite; but, at the risk of being misjudged, I feel constrained, 
out of loyalty to my late chief, Mr. John Hesketh, to defend 
him from the innuendos of his successor; the former, in his 
position as electrical engineer to the Queensland Government, 
being at too great a distance to be able to defend himself. 

At the commencement of his picturesque report* Mr. Quin 
points out, with his very English straightforwardness,'' that 
he is not concerned as io the personality of the party or 
parties responsible" for what he so dictatorially terms the 
* blunders which have been made at the Blackpool works. 
I sincerely hope that the parties referred to will consider Mr. 
Quin's youth, and gently overlook this; but they will, no 
doubt, consider that he must be endowed with a most egotis- 


* See The Electrician, September 4, p. 608, s 


678 


THE ELECTRICIAN, SEPTEMBER 18, 1896. 


tical personality to condemn, on the strength of a low-tension 
mains experience, the high-tension work of older and—with 
all possible deference—more capable engineers. 

As regards the efficiency of the plant in work at Blackpool, 
at the lowness of which Mr. Quin exhibits such lively indig- 
nation, in making his valuation he forgets, I think, that the 
гш value is not the only factor by which the plant should 
be judged. The working efficiency " of a central-station 
plant is surely the product of this value, and, what might 
almost be termed its ** knockabout ” efficiency—in other words, 
its percentage of reliability under all emergencies. When the 
Blackpool station was laid down the “ working efficiency ” of 
the plant installed was the highest obtainable at the time, and, 
in consideration of the remarkable absence of engine-room 
breakdowns and repairs, it must be owned that the choice has 
been fully justified. 

Then as to the condition of the cables. Mr. Quin makes a 
direct and insulting indictment of Mr. Hesketh’s management 
in the following sentence :—‘‘I find that the general rule in 
force here seems to have been to ram and jamb as many cables 
into one iron pipe as could be got by sheer force." To Mr. 
Quin's reasoning the exception evidently proves the rule; for 
the instance he gives is the one solitary exception which 
at all approaches his harrowing description; and this, as he 
well knows, but does not own, was but arrived at as a tempo- 
rary measure, rendered necessary by the sudden increese in 
the demand at the beginning of the present season.  Defore 
Mr. Quin arrived on the scene, extra conduits had been laid, 
and nothing but the season's close was wanting to reduce this 
section of the mains to its normal condition. | 

Then, again, the high-tension cables have perished on 
allsides." Perhaps as having been on the station staff since 
the commeucement of supply, I may be allowed to know as 
much about this as does the ** Man on the Spot” of the last 
few weeks; and, considering that, with the exception of the 
9,000 volt arc circuits (composed of small-sized cables) only 
one absolute cable fault has occurred on the high-tension 
mains since supply was started, I think that this sweeping 
statement must have been written on the strength of some 
very highly imaginative data. 

Another matter which has fallen under the ban of Mr. Quin's 
displeasure is the method of charging at Blackpool ; and with- 
out consideration of the fact that the majority of the con- 
sumers are short-hour users (and likely to kick), he, ignoring 
the experience of his predecessor, proposes to raise the price 
per unit from 6d. to 8d., and to adopt the maximum demand 
method, a most excellent system in its way, but totally un- 
suited with a raised price to the town in question. 

Mr. Quin's action in this matter, and also in the quite need- 
less forcing of 200-volt supply on the central districts, will, I 
venture to believe (even at the risk of being reduced by him 
to a vulgar fraction or to the unknown quantity of an equa- 
tion) cripple the Blackpool demand almost to as great a 
degree as the writing of his verbose report must have sapped 
his imagination.— Yours, &e., 

ARTHUR T. Cooper (late Chief Assistant Blackpool 
Corporation Electricity Works). 
Hampden Club, N.W., September 15, 1896. 


TO THE EDITOR OF THE ELECTRICIAN. 


бв: The publication of Mr. Quin's report, setting forth 
his opinion on the electrical work and plant belonging to the 
Blackpool Corporation, makes it, in the opinion of some of 
my townsmen, incumbent on me, as the Chairman of the 
Committee responsible for our original works, to explain the 
reasons that guided us in laying them down. 

The question is, I think, of interest to the members of the 
electrical industry generally; for electric light works are, I 
observe, being extensively laid down by other Corporations ; 
and if Mr. Quin’s example is followed, and the new comer into 
the management of the works condemns wholesale the plans 
of his predecessors, there will be few men of sufficient intre- 
pidity to risk the odium of initiating the electric lighting of 
their towns. 


In the calm scientific region in which you shine, Sir, I 
suppose there are no petty jealousies to distract you, and you 
may therefore be surprised to know that they play a very 
important part in provincial towns; and it is the blight that 
such petty jealousies have cast upon the Blackpool under- 
taking which is the real ground of the present impasse. That 
а scientific gentleman should be found to truckle to this state 
of things is to be regretted, and can, I think, only be explained 
by his want of experience in the ways of the world. | 

What, Sir, are the real facts ? Go back a few years! Then 
Blackpool, the most frequented seaside place in the world, had 
a few arc lamps fixed on hideous masts, erected along the 
magnificent Sea Front. Then a few of us urged that it would 
greatly assist Blackpool in keeping ahead of its rivals to lay 
down proper electric light works, by means of which tlie Pro- 
menade could be properly and elegantly lighted, and the com- 
mercial residents of the town given the opportunity of making 
their places of business more attractive. It is amusing to 
turn back over the files of the newspapers to see the abuse 
with which the few bold ones were assailed. They were 
accused of endeavouring to introduce the electric light simply 
io get their own premises lighted, and were told by the wise- 
acres that no one else would take it, &c. However, we 
managed to defeat the opposition, and got the works started. 
Lord Kelvin opened them, and, after carefully inspecting 
them, pronounced them excellent, and told us that in our 
Mr. Hammond we had the right man in the right place. 
Lord Kelvin prophesied to us great success, and his prophecy 
eame too true. When once the business settled down we 
quickly found that our plant was too small to keep pace 
with the demand. So we had to get additional plant in a 
hurry, without giving the scientific manufacturers of 84 
per cent. plant time to develop their ideas and to carry 
them into execution. We were inundated with applications 
from* new customers; and in order to supply them in the 
short summer season we drew in fresh mains as fast as we 
could, and overburdened the plant of 75 per cent. efficiency, 
so despised by Mr. Quin, in a manner that would make his 
hair stand on end. I remember Mr. Hesketh, our late manager, 
telling me one morning that he had been compelled to run 
the 100 ampere plant up to 185 amperes. Of course, we had 
most anxious quarters of hours," but we pulled through last 
summer without grave mishap. Then, said Mr. Hammond, 
this sort of thing is altogether foolish and criminal. The 
Committee must take time by the forelock and lay down a 
800-kilowatt plant of the flywheel alternator type before next 
Easter, and transfer the generating plant for the tramway to 
the electric light works. The Committee were convinced of 
the soundness of this advice, and went even one better, for 
they determined to make assurance doubly sure, and recom- 
mended that two 800-kilowatt plants with the necessary 
additional mains should be laid down. Now, Sir, came in 
the foolishness of the irresponsible ones. Extend the electric 
light works six months before the plant was wanted ! Absurd ! 
Utter waste of ratepayers’ money! Works constructed on 
grossly extravagant lines, &c.! Led by the nose of the 
clever consulting engineer, &c.! In vain we pointed out 
that in electric lighting timely extensions of plant were the 
only means of attaining success. In vain we showed in 
black and white that the capital expenditure had been most 
moderate—i.e., £69 per kilowatt, against the Brighton Works 
£181. Well, Sir, we were defeated. I did not seek re elec- 
tion, and the Electric Lighting Committee became the 
football of the Council. What has been the result? Just 
six months after the deplorable resolution of the Council 
stopping all extensions for twelre months, the Council eats 
humble pie, and endows the new Electric Lighting Committee 
with the sum of £30,000 to carry out the very extensions with 
identically the type of plant pleaded for by our adviser. Too 
late! Though they got Mr. Ferranti to undertake to deliver 
one set of plant for use this season, the season is over and 
the plant is not there. You can easily guess the effect on the 
working. Extinction after extinction, the service brought 
into disrepute, and all because petty jealousies against me 
personally were considered of more importance than the good 
of the town and the safety of its enterprise. 
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You will perhaps, Sir, wonder what all this has to do with 
Mr. Quin’s report. I think I can show a close connection. Mr. 
Hesketh, you are doubtless aware, came to us from the New- 
castle-on-Tyne Works, where the slow-speed plant has done so 
well that their extensions have all been carried out on the 
same lines. He, being well aware of the other side of the case 
for slow-speed plant, thoroughly acquiesced in our system and 
in the extensions with the same class of plant. He was with 
us from the beginning, appreciated the difficulties of the situa- 
tion, and avoided as much as possible taking sides. Securing 
an honourable post under the Queensland Government his 
place had to be filled up. Do the Committee appoint a gentle- 
man who had gained his experience in working similar plant 
to theirs? No! Do they make an offer to Mr. Jackson, of 
Newcastle, or to Mr. Dickinson, of Leeds, who, with similar 
plant to that at Blackpool, had scored the record lowest coal 
bill in the country? No! They choose a gentleman who 
had never had the handling of slow-speed plant or apparently 
seen a ring main. His answer to the Committee's question, 
** What do you think of the works? showed at once that if 
appointed he was prepared to condemn them “ hip and thigh," 
thus enabling the Committee to make a big score over the late 
management. 

* This is our man," 

The courtier cried, 

“I am sure we've judged aright ; 
I'll give you 

A hundred ducats, friend, 

For the loan of your shirt to-night." 

We started on a voyage of discovery in 1891 with absolutely 
open minds, and saw all that the leading manufacturers and 
contractors could show us. We then invited propositions, and 
reported carefully on the same to our Council. Eventually 
we chose the scheme of Mr. Robert Hammond, which provided 
for 8 Galloway boilers, ring steam main, 6 Fowler slow- 
speed engines, 8 Electric Construction alternators, 8 Brush 
arc machines, 14 miles highest class Silvertown cables, 
Brockie-Pell arc lamps for the Promenade; and we had the 
great gratification of seeing the contract of £18,691 scru- 
pulously carried out by Mr. Hammond without one penny of 
extras. Having had experience of Mr. Hammond’s careful 
methods and untiring energy in the Corporation’s interests we 
naturally appointed him our consulting engineer for the 
extensions, and I am confident that the purse of the ratepayers 
was safeguarded by his appointment. 

Finally, Sir, though I hesitate to step out of my róle and 
refer to technical matters, I would like to say a word of 
explanation of how we came to give the preference to slow- 
speed plant. The Committee, you must remember, was a 
Blackpool committee, most of us born in the place cr the 
county. The visitors to Blackpool are largely comprised of 
Lancashire mill hands and mill proprietors. The favourite 
talk of the wealthy mill proprietor is his grand mill engine. 
At neighbouring Bolton we are proud to possess two great 
works of world-wide reputation for slow-speed plant. What 
was good enough for the great mills of our county was good 
enough for us. Proud of our county’s position in the world 
as the cheapest power producer, we would have been “nawt 
but fules ” if we had not kept to the good old slow-speed plan. 

I said that we started on our travels with open minds; we 
had no consulting engineer to guide us, for we only made 
Mr. Hammond’s acquaintance after our journey was com- 
pleted and our report presented; but we came home unani- 
mous as to the plans that we should adopt; and I challenge 
anyone to show that with the experience available in 1891-2, 
we did not fulfil completely the trust imposed upon us by our 
fellow ratepayers.—Yours, &c., Jas. Pearson. 


50, Bank-Hey-street, Blackpool, Sept. 15, 1896. 


LOCK-ARMOURED ELECTRIC LIGHT CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Our attention has been called to a circular issued by 
Messrs. W. T. Glover and Co., descriptive of “ Glover’s 
Patent High Conductivity Lock Armour,” which is claimed 
by that firm to be their invention, and to the article in your 
last week’s issue dealing with this cable. 


We give you notice that this is an infringement of the lock- 
coil patents which were issued to Messrs. Latch and Batchelor 
in 1884, which patents are the property of Messrs. George 
Elliot and Co., the well-known colliery owners and wire-rope 
makers of Westminster, Cardiff, and Newcastle-on-Tyne, who 
have granted us the exclusive right to use this invention in 
connection with electric cable work in this country. | 

Very large quantities of this lock-cable have been made 
during the past ten years for haulage and other purposes by. 
Messrs. Elliot, and its advantages are fully appreciated by. 
mining engineers. We have already manufactured many miles 
of cable under our licence with lock-coil armour, in some cases 
the steel segments serving merely as a mechanical protection, 
in others the armouring being used as the return conductor, 
and we have no intention to allow our rights under these 
patents to be infringed. Our solicitors are taking the neces- 
sary steps for our protection, and we desire to give public 
notice that we shall take proceedings against any firm manu- 
facturing, or against any person, company, or corporation 
using, cables any part of which is formed of segments which, 
when put together, interlock, so as to form a complete locked 
ring or shield on the cable, or otherwise infringing the patents 
in question. : | 

We shall be obliged by your giving to this letter equal 
publicity to that given to the notice of Messrs. Glover in your 
last week's issue.— Yours, &c., 

Т. О. CALLEND ER, Managing Director. 


90, Cannon-street, London, E.C., Sept. 17, 1896. 


PHOTO-PRINTING OF TRACINGS BY ARC LIGHT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sig: I shall be much obliged if any of the readers of The 
Electrician will give me particulars as to the photo-printing of 
tracings ру arclight. The chief points are :— 

1. The size of lamp necessary for a double-elephant sheet. 

2. The best arrangement of the arc above the frame. 

3. The time it takes to print, blue or white prints. 

4. Whether the Jandus arc lamp is suitable. | 
The supply is at 100 volts.— Yours, &c., D. M. J. 


Sept. 9, 1896. 


NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New oe 
Price Lists, and similar matter should be sent early in the week.] 


TRADE NOTES AND 


TENDERS INVIrRD.— The Electric Lighting Committee of the 
Borough of Morley invites tenders for the supply and erection of 
(a) Lancashire boilers and fittings, feed pump, &.; (L) steam 
alternators and exciters, motor-alternator, accumulators, steam and. 
exhaust pipes, valves, &c. ; (c) switchboard and instruments ; (d) 
overhead crane ; (e) underground work, cables and stoneware 
culverts ; (f) transformers and switchboards ; (g) arc lamps, posts 
and accessories, and (h) meters. Plans, specification, &c., may be 
obtained of the consulting engineer, Mr. Robert Hammond, 
Ormond House, Great Trinity-lane, London, E.C., and tenders 
must be addressed to the Town Clerk (Mr. R. Borrough Hopkins), 
Town Hall Morley, by October 14th. Further particulars are 
given in our advertisement columns. 

Messrs. Murphy and Stevenson (Limited), linen manu- 
facturers, of Belfast, invite tenders for the supply and erection of 
an electric light installation in their new factory at Dromore, Co. 
Down. Plans and specifications, which have been prepared by 
Mr. J. H. Greenhill, M. L E. E., may be obtained at their office, 
Ormeau-avenue, Belfast. Tenders should be sent in to the firm by 
24th inst. Further information appears in our advertisement 
columns. 

The Lord Provost, Magistrates and Council of Edin- 
burgh invite tenders for the wiring of the Burgh Assessments 
Office, High-street. Tenders must be sent to the Town Clerk, 
City Chambers, Edinburgh, by the 22nd inst. 

— —— Tenders are invited until 18th October by the French 
Post and Telegraph authorities for the supply of 257,500 porcelain 
insulators and 594 tons of copper wire. Tenders are invited 
until the 24th inst. for the supply of a quantity of gutta-percha 
insulated telegraph cables in two lots, and until the 17th inst. for. 
the supply in 12 lots of 137:7 kilometers of paper insulated cables. 
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—Tenders are also invited until the 26th inst. for the supply and 
fitting of pneumatic pipe lines in the city of Paris. Tenders in all 
cases to be sent to the Sous-Secretariat d'Etat des Postes et des 
Telegraphes, Rue de Grenelle 103, Paris. 


TENDERS Іхугтер. —The Corporation of Swansea invites tenders 
for (a) the supply and fixing of cables, casings, switch and fuse boards 
and all sundry fittings and materials for installing the electric light in 
the Swansea Market ; and (b) the supply and erection of a temporary 
generating plant, including gas engine, generator, and main switch- 
boards, together with the maintenance of the same, for twelve 
months. Tenders to ba sent to the Town Clerk, the Guildhall, 
Swansea, by 4 p.m. on Thursday next. 


——— The Société Nationale des Chemins de Fer Vicinaux 
invites tenders for the electrical equipment of about 14 miles of 
suburban railway at Charleroi and elsewhere, on the overhead 
trolley system. Particulars from the Company, Rue de la Science, 
26, Brussels. Tenders to be in by October 28th. 


—— — —- The Belgian State Railway authorities invite tenders 
for the supply and erection of a complete electric lighting plant at 
Arlon, for the lighting of the railway station and offices, waggon 
shops, &c. Tenders to be sent to the Bourse, Brussels. 


Estimates REQUIBED.— The Vestry of St. Mary Magdalen, Ber- 
mondsey, invites estimates for preparing a report as to the 
advisability of establishing electricity supply works, the best system 
d distribution to be employed, &c. Estimates to be in by 4 p.m. 

3rd inst. 


TENDERS AcCEPTED.— The Electric Lighting Committee of the 
Bath Town Council met on Monday afternoon to consider Mr. 
Robert Hammond's report on the tenders recently received for the 
extension of the electricity works about to be acquired by the 
Corporation. Mr. Hammond's recommendations were as follows :— 

Boiler House Plant (Babcock boilers) : — 


Electric Construction Comp ang b . £2,462 
Engine House Plant (Flywheel alternators) :— 
Electric Construction Company 8,564 


Underground, Works :— 
Callender's Cable & Construction Company (cables) 7,985 
Electric Construction Company (convertera) 470 
Overhead Travelling Crane :—- 
Stothert and Pitt .............. eere — | 


550 


| £19,631 
With regard to arc lamps and posts, the eight tenders received 
varied from £2,224 to £3,645, and Mr. Hammond recommended 
that each tenderer should erect a sample lamp at Bath, which, 
working for two months, would give the Committee an excellent 
opportunity of deciding for themselves which maker should secure 
the order. It was unanimously decided to adopt Mr. Hammond’s 
report in its entirety for recommendation to the Council. 


— — At the last meeting of the Metropolitan Asylums 
Board the Exmouth” Training Ship Committee reported that 
tenders had been obtained from four firms for supplying a pair of 
electric light cables fur the ship. The tenders were as follows :— 
Callender Co. (accepted) .. £197 0 | Silvertown Company ...... £199 10 
Johnson and Phillips ...... 206 10 | Siemens Bros. and Co....... 198 10 
As the estimate of the Callender Company was the lowest, and the 
existing cables were supplied by them, and had been found quite 
satisfactory until accidentally injured by passing barges, &., the 
Committee decided to obtain from that Company the new cables 
required. The Committeo’s action was approved. 


The tender of Messrs. W. A. Baker and Co. has 
been accepted by the Newport Harbour Commissioners for installing 
the electric light on the pontoon landing-stages at a cost of £75. 


———— The Electrical Committee of the Bristol Corporation 
has accepted the tender of Mr. F. Martin for making additions and 
alterations to the electricity station building at £16,725. Twelve 
tenders, varying from £16,725 to £23,561, were sent in. 


The tender of Messrs. Simpson Bros., of Hapton, 
Burnley, has been accepted for wiring the Blackpool Primitive 
Methodist Chapel for the electric light. 


——— The Harrogate Town Council are stated to have ac- 
cepted the tender of the Edison and Swan Company at £297. 17s. 
(or alternately at £275. 15s. 5d.) for supplying and fixing electric 
light fittings at the new baths. 


————— The tender of the Prescot Company has been accepted 
by the Blackpool Corporation for the supply, laying, and mainte- 
nance of high and low-tension cables, &c., recently advertised. It 
is а standing rule of the Corporation that the amount of tenders 
are not given. Tenders were also received from the Fowler- 
Waring Company, Messrs. Siemens, Bros., and Co., and Messrs. 
W. T. Glover and Co. 


The Electric Light Committee of the Dewsbury and 


District Technical School has decided to accept the tender of 


Mr. A. R. Turner, of Dewsbury, for installing the electric light at 
the School. 

TENDERS RECEIVED.— The Cork City Council has only received 
two tenders for the transfer of the Cork Provisional Order. These 
proposals have been referred to the Electric Lighting Committee 
for consideration and report. 

APPOINTMENT.—Mr. O. Hansom has been appointed assistant 
engineer at the Bedford electricity supply station at £135 per 
annum, Mr. Hansom was until recently assistant engineer at the 
Hampstead electricity station. 

APPOINTMENTS VACANT.— The Vestry of St. John, Hampstead, 
are about to appoint an assistant electrical engineer at a salary of 

5s. Some further particulars are given in our advertisement 
columns, and applications for the post must be sent in to Mr. 
Arthur P. Johnson, Vestry Clerk, by 10 a.m. of the 27th inst. 

— The Electric Lighting Committee of the County 
Borough of Huddersfield invites applications for the post of 
working mechanical engineer at the municipal electric supply 
station. Salary £2. 10s. per week. Applications to be in by 
Monday next. 

DISSOLUTION OF PARTNERSHIP.— Messrs. Walter John Curtis and 
Frederick Shakespeare Hanning, electrical engineers, 6, King-street, 
Wolverhampton, have dissolved partnership. 

PERSONAL.—We are asked to state that Mr. R. F. Barrett 
Lennard has taken over Mr. J. A. Russell's share in the business 
of Russell and Lennard, and all existing contracts. Pending amal- 
gamation with tho Electrical Installation Company, Mr. Barrett 
Lennard will carry on business in his own name at 135, Victoria- 
street, S. W. Reference was made to the dissolution of partnership 
between Messrs. Russell and Barrett Lennard in our last issue, 
page 647. 

REMovAL.—Messrs. L. Darlow and Co., metal stampers, have 
removed from Ludgate-hill to 4, Clerkenwell-green, E.C. 

AaENcY.— Messrs. Connolly Brothers (Limited), of Vale Mills, 
Blackley, Manchester, have appointed the United Asbestos Com- 
pany, of 93, Bothwell-street, Glasgow, their agents in Scotland 
for the sale of insulated wires, cables, &c. A stock will be kept 
at the new agency to meet urgent orders. 

Re GEORGE ScuuLTZ AND Co.—In our issues for September 4th 
and llth we have reported the bankruptcy proceedings taken 
against Mr. George Schultz, lately trading as George Schultz and 
Co., at 90, Cannon-street, E.C. Mr. Schultz writes to inform us 
that he has no trade creditors, and that his late business 
connection is not in any way affected by the proceedings which 
were taken against him by Messrs. Fossick and Co. (Limited). 
Mr. Schultz’s business has been continued without interruption 
by Messrs. Charles Jennings and Co. at the same address, 
Mr. Schultz remaining as manager with that firm, whose speci- 
alities, as our readers are aware, include isotropic iron" for 
dynamo magnets and armatures, transformer and disc stampings, 
steel dynamo castings, &c. Ina circular, dated August 31st, Mr. 
Schultz explains that the bankruptcy proceedings are the sequel to 
an action brought against him by the liquidator of Fossick and Co. 
(Limited) for the recovery of a very large sum of money for unpaid 
capital on one-third of the shares of that Company, which he was 
required to purchase and hold as a guarantee of careful management. 
Mr. Schultz is one of the numerous band who, notwithstanding 
their success in an action at law, find themselves mulct in heav 
costs, and considers himself the victim of circumstances for whic 
the state of the law of limited liability is partly responsible. 

LIQUIDATIONS.—A meeting will be held at 103, Queen Victoria- 
street, E.C., on October 16th, to receive an account of the voluntary 
winding-up of the Improved Electric Glow Lamp Syndicate, Limited. 

— ———— A meeting will be held at 145, Cannon-street, E C., on 
October 13th, to receive an account of the winding up of Fossick 
and Co., Limited, steel and iron merchants. 

BENNETT AND Druce (IN CHANCERY)—At the meeting of 
creditors in this matter, held at the office of Mr. James Todd, 3, 
Winckley-square, Preston, on Thursday last, creditors represent- 
ing £1,007 out of £1,304 were present. It was explained by 
Mr. Todd that the assets were being realised and the business 
carried on by him under the direction and supervision of the 
Court, and that no unnecessary delay would be incurred in the 
realisation of the assets. We learn that it was unanimously agreed 
that no action should be taken by any creditor. 

Novkl. ELECTRIC ADVERTISING.—Pearson’s Weekly, a journal 
which on electrical subjects frequently has something amusing if 
not instructive to tell, has become a patron of the electric light in 
the form of a bold advertisement on the gigantic wheel at the India 
and Ceylon Exhibition, Earl's Court. The letters constituting the 
name of the paper are formed by groups of clear incandescent 
electric lamps placed on the western side of the wheel, and when the 

ortion of the wheel upon which the letters are affixed reaches the 
highest point, the lamps are switched on, and a prominent adver- 


tisement is the result. The advertisement forms a conspicuous 
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addition to the attractions of the gardens, and on a clear night can 
be seen for miles. 

HUNdARIAN MILLENNIUM Exuisition.—We have been favoured 
with copies of the German translation of the official catalogues of 
the following groups at this Exhibition, which is being held at 
Budapest :—18, music; 2, cultural institutions; 3, public schools ; 
5, trade and finance ; 6, farming ; 7a, mining ; 8, iron and metal 
trades ; 9, machinery ; 10, shipbuilding and navigation ; 12, wood 
and furniture; 14, leather, textile, &c. ; 15, paper, &c.; 16, 
jewellery ; 17, military: 18, chemistry; and 19, food. The 
catalogues have been translated under the superintendence of the 
officials of the Budapest Chamber of Commerce. 

POCKET AccUMULATORS.— The Standard Accumulator Company 
forward us an advance copy of their list of portable hand lamps, 
pocket and bicycle accumulators, and accumulators for Röntgen 
тау apparatus, in which special attention is called to the non- 
corrodible terminals and a new design of expansion valve used. It 
is claimed for the valve that it entirely prevents the escape of acid. 

Meacocks SYSTEM FOR STREET TRAMWAYS AND Lian RAILWAYS. 
We have received from Messrs. Meacock Bros., of Birmingham, a 
pamphlet describing their system of electrically driving a cable 
tramway. This system consists in forming the cable in single con- 
tinuous loops of about 1} miles in length, and driving the loops by 
means of electric motors placed at various points along the line. By 
means of this device the speed of the cars may be varied at different 
points in a district to suit the requirements of the traffic. The 
grooves in the rails of existing tramways are dispensed with, the 
car being guided by a central disc wheel. The Meacock system 
of electric traction for light railways is of the closed conduit form, 
and it is proposed to use ** pneumatic driving wheels in place of 
tooth gearing." 

Price List.—A price list із to hand of the Still ” incandescent 
electric lamps, made by Messrs. W. M. Still and Co. The list 
gives full particulars of lamps of all the usual candle powers, and 
of a variety of reflectors for use in incandescent lighting. 


** ANNUAIRE DE L'ASSOCIATION SUISSE DES ELECTRICIENS.”—We 
have received a copy of the 1896-97 issue of this ** Annuaire," which 
gives a complete list of the members and the transactions of the 
Association for the past year. Useful tables and statistics relating 
to electric lighting and tramway undertakings, and a list of persons 
engaged in the electrical and allied trades in Switzerland are also 
given. The work, which has been edited by Dr. A. Denzler, of 
Zurich (one of the secretaries), is nicely got up, and should prove 
of assistance to Swiss electrical engineers. 

RAILWAVY Drrecrory.—A useful reference book reaches us from 
the Directory Publishing Company, Catherine-street, London, W.C. 
„The Directory of Railway Officials for 1896 " is compiled by 
Mr. S. Richardson Blundstone, editor of the Railway Engineer, 
and is in its second year of publication. The contents are claimed 
to be compiled entirely from official sources. The railways of 
which particulars are given include British, Irish, Colonial and 
Foroign lines, and the particulars regarding each line will be found 
of service to all desirous of communicating with the officials of 
these undertakings. The book is well printed, and is published 
at 10s. 

ErECTRO-HARMONIC SocrETY.— The opening smoking concert оѓ 
the season takes place on Friday, 25th inst., at the St. James's 
Hall Restaurant, at eight o'clock. An excellent programme is pro- 
vided under the musical direction of Mr. T. E. Gatehouse and Mr. 
Alfred E. Izard. 


ALDERLEY EpcEÍ.—'The Board of Trade has notified the District 
Council that it is prepared to consider the question of the transfer 
of the Provisional Order to the Alderley and Wilmslow Electric 
Supply Company as soon as it is satisfied with the financial position 
of the transferees. Mr. S. V. Clivehugh, the engineer to the Com- 
pany, has forwarded a cheque for £300 to the Council in payment 
of the cost of obtaining the Order. 

BaNaoR. — Ata special meeting of the City Council on Wednesday, 
a formal resolution in favour of at once applying for a Provisional 
Order was passed. 

Bantry (Corx).— The lighting of this little seaport town is in a 
deplorable state, and the Town Commissioners are making inquiries 
as to the relative cost of electric and gas lighting with a view to 
improving same. ä 

BRkDrOnD.— The Electric Lighting Committee reported at the 
last meeting of the Urban Council that the demands for electric 
current for private lighting continue to be satisfactory. These 
additional applications represent an equivalent of about 1,000 8 c. p. 
incandescents. Owing to the number of applications received from 
residents in the Crescent and Lurke-street it has been decided to 
at once commence the work of laying electric light mains in these 
districts. 

BorroN.—The Gas and Electricity Committee has decided to 
adopt the Brighton method of charging for electric current, 


BRADTORD.— The Town Council has decided to promote a Dill in 
the next Session of Parliament authorising the construction of 
additions to the present tramway system. e Council also wish 
to reserve powers to itself to work the tramways, and to introduce 
mechanical traction. 


BxisroL —The Local Government Board has sanctioned the 
application of the Town Council for power to borrow £75,000 for elec» 
tric light extension purposes. The period of the loan is 25 years. 


BukoLARVY.—At Douglas, Isle of Man, the offices of the Douglas 
Southern Eleotric Tramways Company have been broken into, and 
a considerable amount of money and cheques stolen. A safe 
weighing 3cwt. was removed and thrown into the sea. 


CaARDIFF.—The Town Council proposes to extend the electrio 
light mains to Leckwith, Cowbridge and Cathedral roads, at a cost 
of £1,600. The borough electrical engineer (Mr. N. Applebee) 
has submitted a report recommending the further extension of the 
mains to Tudor-road and Clare-street, at a cost of £640, and from 
Castle-street to Cathedral-road, at a cost of £600. 

Crus LiaHriING.—]It has been decided to introduce the electrio 
light into the Liberal Club, Buchanan-street, Glasgow. The соп: 
tract has been let to a local firm, Messrs. Wm. Ramsay and Co. 

Coventry. —The Coventry and District Electric Tramways 
Company have decided to apply to Parliament for powers to enable 
them to make important extensions to their line. At present the 
Company run a successful service from Coventry to Bedworth, a 
distance of six miles, and the proposed extensions will open up 
traffic in two other directions to the outskirts of the city. 


Dovaras (IsLE or Man).—As the result of a long discussion on 
the lighting question at the last meeting of the Town Council it 
was decided to renew the contract with the gas company for 12 
months, and ‘‘to expend the sum of £6 in obtaining the opinion 
of an electrical engineer on the question of the advisability of 
establishing electricity supply works.” 

ELECTRICAL TRADES’ UNION.—Meetings of members of this Union 
are announced to be held on Monday and Friday next—on Monday 
at the Club Union-buildings, Clerkenwell-road, E.C., and on Friday 
at Woolwich-road, Charlton, S.E. ‘The chair is to be taken on 
each occasion at 8:30 p.m. 

ELECTRICITY IN SHIPBUILDING. —Messrs. Short Bros. and Co., of 
Pallion, Sunderland, have decided to employ electric motors for 
driving the machinery at their shipbuilding yard. It is anticipated 
that this step will effect à minimum saving of 30 per cent. The 
change is in its initial stage, and at present only a section of the 
machinery, including the punching, shearing, and levelling 
machines, and a circular saw, is being driven electrically. Should 
the experiment prove successful, as the promoters of it are quite 
sanguine it will, it is intended to adopt electricity for driving the 
whole of the yard machinery. 

ELECTRIC Omnisuses.—We find it stated in several London 
newspapers that Mr. William Marshall, a Director of the London 
Electric Omnibus Company, invited a select party on Wednesday 
to witness a demonstration of the progress made by the Company 
in the vehicles it is proposed to place on the streets after the Loos: 
motives on Highways Act has come into force in November next. 
The demonstration took place at the works at Whitehall, under 
Mr. Radcliffe Ward's guidance. From a daily contemporary we 
learn that vibration has been reduced to a minimum, and that 
accumulators are charged to enable a 20-mile run being made with- 
out re-charging becoming necessary. The financial papers contain 
ү of other advantages which are claimed for the vehicles, 

ut these are not of an electrical character. 


EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separatelyspecified) from September 9th 
to September 15th, with the ports of destination :— 

Argentina—Buenos Ayres, £383 (telegraph material.  Australasia— 
Brisbane, £105 (including £70 telephones) ; Fremantle, £1,096 (including 
£20 telephones) ; Melbourne, £386 aeo £285 telegraph material); 
Perth, £85; Sydney, £596; Wellington, £420 (including £80 telegraph 
material. Belgium—Antwerp, £20; Ghent, £10.  Brazil—Rio de 
Janeiro, £449. Ceylon —Colombo, £40 (including £27 telegraph material). 
China — Shanghai, £59 (telephone stores). Egypt — Alexandria, £161 
(including £132 telegraph material and £29 telephone material) Germany 
—Hamburgh, £321 (telegraph material) Holland—Ameterdam, £115. 
Hong Kong—£12. India—Bombay, £135; Calcutta, £848 ; Kurrachee, 
£75; Madras, £40 ; Rangoon, £15 (telephone stores’. Japan— Yokohama, 
£10. Panama—Santos, £32 (telephone apparatus) Portugal Lisbon, 
£43. South Africa—Cape Town, £542; Durban, £198; East London, 
£585. Straits Settlements.—Penang, £29; Singapore, £139 (telephone 
stores). Sweden—Gothenburg, £48 (telegraph wire); Stockholm, £65. 
West (ndlies—Antigua, £10. Total, £6,987. 

Foreign manufactured Electrical Apparatus and Material.— 
Foreign made goods have been re-exported as follows :— 

Australasia—Melbourne, 98. Sweden—Stockholm, £8 (telephone appa- 
rhtus). Total, £16. 
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Fermoy (Cork).—In reply to a letter from Mr. Е. Warden 
Stevens, who is acting as consulting engineer for the proposed 
electric lighting scheme, the Town Commissioners have decided to 
allow the present lamp-posts to be adopted for electric lighting pur- 
poses. The Commissioners also intimate that they are willing to 
provide or pay for the electric lamps and standards, and will only 
require the Company to provide the electric current for the public 
lighting. ö 

FuLHAM (Lonpon).—Mr. Е. H. Medhurst has submitted his 
report on the advisability of erecting joint electricity and refuse 
destructor works to the Electric Lighting Committee, but the con- 
sideration of the matter has been deferred for the present. A 
résolution in favour of applying to the Board of Trade for a Pro- 
visional Order has been passed by the Committee. 


GERMANY.—By a new law which has recently come into operation 
in Germany, it is a penal offence to compare prices in public adver- 
tisements with those of a competitor, or to use a device of a com- 
petitor in a misleading manner. A severe penalty is attached to 
the inducing of an employé of a competitor to disclose any infor- 
mation which may have been confided to him by his employer, and 
it has also become penal to retail certain goods contrary to agree- 
ment with the manufacturer. Editors, publishers and printers of 
newspapers, circulars, &c., become liable, as well as the authors of 
the offences against the new law. 


GrAsdow.— At a special meeting of the City Council on 
Wednesday it was decided to adopt the Tramways Committee’s 
recommendation to send a deputation, consisting of the general 
manager of the tramways (Mr. Young) and the engineer (Mr. 
Clark), to America, for the purpose of making full inquiries into 
the practice and working cost of the various forms of mechanical 
traction in operation in typical American cities and reporting 
thereon. Mr. Nelson objected to this proposal on the ground that 
the deputation had already visited the Continent, and there were 
no systems of haulage in use in America that were not employed on 
the Continent, and had already been seen in operation. The 
proposal was ultimately agreed to by 37 votes to 11. 


HUppERSFTIELD.— The Electric Lighting Committee recommends 
the Town Council to supply electric light fittings to any person 
requiring a supply of electric current, provided such person under- 
takes to repay the cost of same (with interest) by annual payments. 
This proposal was discussed at Wednesday’s meeting of the Council, 
when it was decided to refer the matter back in order that the 
Committee might again consider the law relating to the borrowing 
of the necessary money. The deficiency in the accounts of the 
electricity department for the first six months of the year only 
amounted to £116. lis. 9d., as agiinst £624. 0з. 11d. in the 
corresponding period of last year. 

JOHANNESBURG.—lIt is stated that the proposal for the construc- 
tion of an electric tramway in the Rand district involves the building 
of no less than 100 miles of tramway. The promoters guarantee 
the completion of the work within a pericd of nine months from 
the commencement of operations. 


LzdAL.— In the matter of the Callender Company against the 
National Telephone Company, in which the plaintiffs move for an 
order to restrain defendants from interfering with certain telephonic 
apparatus, an interim injunction was granted on Wednesday. 
The parties have agreed that the motion shall stand over until the 
second motion days next Sittings, the defendants giving an under- 
taking in the terms of the interim order. 


MELBOURNE.—Ata recent meeting of the City Council it was 
decided to apply for an order authorising the Council to supply 
electric current within the area of the municipal district. In the 
course of the discussion Alderman Bayles said he thought the 
Council should have been supplied with a report setting out the 
result of the working of the present electric lighting plant and the 
cost. Hehad ascertained that the original loan for electric lighting 
purposes was £150,000, which realised, less cost of flotation, 
£118,750. Of that sum £104,480. 11s. 10d. had been expended, 
leaving a balance of £14,250. 8s. 2d. He found that the cost of 
lighting last year, including both electricity and gas, was £25,720, 
electricity costing £23,440. 6s. 8d., and gas £2,776. 53. 9d. In 
the year previous to the establishment of the electric light the cost 
of the gas was only £20,942. 33. dd. 


MorecamMBE.—The District Council has decided to make applica- 
tion to the Local Government Board for sanction to borrow 
£26,000 for the purposes of the purchase of the undertaking of tho 
Morecambe Electric Light and Power Company, and for making 
certain additions and cxtensions to the plant and mains. 

MUMBLEs (SwANSEA).—]t is probable that this village will shortly 
be in a position to boast of the advantages of the electric light. 
Mr. Weaver, who is an influential resident, has decided to introduce 
the electric light at his residence, and he finds that by a slight 
addition to the plant a considerable portion of the district could 
also be lighted electrically. He has very generously offered to 
supply current for lighting the main rcad by mcans of arc lamps. 


Though the District Council has not formally accepted the offer, 
there is very little doubt as to its ultimate decision in the matter. 


Rvussta.—The British Consul-General in Russia points out that 
the old prejudice against Russian laws and customs continues to 
prevail amongst British firms who refrain from undertaking Russian 
contracts. This prejudice does not exist amongst Belgians and 
Germans, and it is stated that £20,000,000 of Belgian capital has 
been put into Russian industries, chiefly metallurgical. But of 
nearly 50 of the various industrial undertakings started in Southern 
Russia during the past 18 months, only two were started with 
British capital. RS 
. SoUTHPORT.—À scheme is being promoted for the purpose of 
constructing an electric tramway between Southport and Lytham, 
а distance of about eight miles. The proposed line, which would 
be carried across the Ribble, should be convenient to residents 
in these towns, as it would obviate the present objectionable 
railway journey which necessitates travelling round Preston to and 
from Southport and Lytham. 


. St. GEorGE’s, HANOVER-SQUARE (LoNDox).— At the last meeting 
of the Vestry some time was devoted to the consideration of the 
question of the introduction of the electric light at the stables, at 
a cost of some £20 to £25. Mr. G. Best thought they should 
start by lighting Piccadilly electrically, as that beautiful street was 
disgracefully lighted. Ultimately it was decided to adopt the electric 
light at the stables. 


' TELEPHONES IN JAPAN. —The Japan Weekly Mail states that the 
Japanese Government, with the consent of the Diet, is to appropriate 
a sum of above 12,800,000 yen, spread over seven years, for the 
expansion of the telephone service. The work of construction is 
being actively carried on at various important places, the present 
intention being to complete, by March, 1898, the extension to Tokyo, 
Osaka, Yokohama, and Kobe, as well as the new constructive work 
in Nagoya, Nagasaki, Shimonoseki, &c., and to establish connection 
between Tokyo and Kobe. According to estimates for the current: 
fiscal year, the number of new subscribers in the four cities of 
Tokyo, Yokohama, Osaka, and Kobe, under the expanded system, 
will be 13,333, and of those in Kyoto and 35 other places where the 
service is to be newly established, there will be 6,809. Along 
with the erection of new telephone exchanges the authorities will, it 
is stated, also connect up with exchanges already established. 
Thus are a portion of the funds provided by China to be used in the 
service of peace. 

THEFT. —À young man named Ernest Otter, described as an elec- 
trician, of Cambridge-road, Hammersmith, was charged at Maryle- 
bone (London) Police Court last week with stealing various articles 
the property of a merchant in whose house he had been employed 
to fit up the electric light. The charge against the prisoner was 
that from almost every house where he had been sent by his 
employers to work, articles of value had been stolen under 
suspicious circumstances, In several cases servants had been dis- 
missed on suspicion of being the thieves. Prisoner was committed 
for trial. 

TRANSVAAL TELEGRAPHS. —The statistics of the Telegraph Depart- 
ment of the South African Republic for the second quarter of 1896, 
which have been recently issued, show a satisfactory increase. The 
total income for the quarter is given as £20,688, agains: the first 
quarter's total of £19,363. The total for the half-year is £40,052, 
compared with £33,176 for the corresponding period in 1895. 
Telephones have yielded £5,030 for the half-year, against £3,884 
in 1895. The cablegrams despatched in the second quarter for 
1896 numbered 10,234, of the value of £28,133. 183. 8d., compared 
with, for the firat quarter, 9,300, of the value of £17,777. Total 
for the half-year, 19,534, value 255,911. — African Iceview. 

VICTORIA (AUsTRALIA).—The new Customs tariff imposes a duty 
upon lamp ware and lanterns of 30 per cent. ad valorem. Arc 
lamps without globes, incandescent lamps, and miners’ safety 
lamps are admitted free. | 

WirHiNGTON (Lancs.).—The electric lighting question has been 
before the District Council for some time, and recently circulars 


were sent out to occupiers of houses of the rateable value of £30 


and upwards so as to ascertain the amount of support likely to be 
accorded to an electric lighting scheme. Upwards of 70 per cent. 
of the replies received were favourable to the introduction of the 
electric light, and the question was to be again discussed at the 
meeting of the Council yesterday (Thursday). Letters have been 
received from one or two private companies for sanction to their 
applications for a Provisional Order, and the Gas Committee of the 
Manchester Corporation has also offered to extend its electric mains 
to the district. 

Yonk.—At the last meeting of the City Council one or two of 
the members endeavoured to postpone the issue of advertisements 
inviting tenders for the supply of electric light plant and machinery 
tillafter the November elections. After some discussion the action 
of the Streets and Buildings Committee, which has the matter in 
hand, was approved. 
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COMPANIES’ MEETINGS AND REPORTS. 


London Electric Omnibus Company (Limited). 


The first ordinary general (statutory) meeting of this Company was held 
yesterday at Winchester House, Major Flood Page presiding. 

The SECRETARY (Mr. A. Caillat) read the notice calling the meeting. 

The CHAIRMAN, after referring to recent legislation affecting auto- 
саге, said they had an electrical omnibus almost ready to place on 
the streets, The delay which had taken place in completing it was 
due to the many improvements which had been introduced since 
the formation of the Company. The omnibus, аз compared with its 
original design, had been entirely reconstructed. When finished it would 
be the best, the easiest running and the most comfortable omnibus that 
had ever been seen in the world. "There would be practically no vibration, 
and hardly any noise. In these vehicles the passengers would be able to 
read the newspapers as well as they could in an electrically-lighted room. 
They would be able to run their omnibuses at a cost of about 24d. per mile. In 
the opinion of experts this Company possessed a battery superior to any other 
nowin use, and they believed that if they were able to provide a service of elec- 
trical omnibuses which would go along easily, and which were comfortable 
and as cheap, ſor cheaper, than the present omnibus service of London, there 
was no need for the people who were promoting electrical omnibus com- 
panies to have any fear as to success, It had been asked how could a small 
company like theirs compete with the large omnibus companies already in 
the field! The best way was by not remaining a small Company. In the 
event of their being able to show tbat they could run their omnibuses at 
the cost he had stated, he thought tbey would have no difficulty in extend- 
ing their business. Theirs was a pioneer Company, and they did not 
intend to launch out into building factories, and otherwise expending 
large sums of money. Their financial resources had so far been carefully 
husbanded, and every penny would be well looked after in the future. He 
hoped the shareholders would not allow themselves to be led away by 
people who, through ignorance, or from other causes, threw doubt on the 
pro bable success of this and similar undertakings. So soon as he believed 
— which he did not tbink would happen—that the Company would not 
succeed, the shareholders should be informed of the fact. He had supreme 
con fidence that the electric omnibus would hold its own, and that this 
Company had a fair chance of taking a lead іо the electrical industry in 
regard to omnibuses and otber vehicles. They had already had several 
applications from provincial towrs respecting the formation of local com- 
panies, and it seemed to him extremely probable that they would have 
an additional source of revenue in those quarters. 

After a few remarks from Mr. C. E. SPAGNOLLETI (consulting 
engineer), who spoke hopefully of the Company’s prospects, the proceed- 
ings terminated with a vote of thanks to the Chairman. - 


NEW COMPANIES, STATUTORY RETURNS, &c. 

BULLIVANT AND Oo. (LIMITED).—This Company was registered on 
September 8th, with a capital of S150, 000, in £10 shares (of which 5,000 
are Preference), to acquire the business of manufacturers of wire ropes and 
telegraph cables, lately carried on by Bullivant and Co., and to carry on 
the business of manufacturers of and dealers in wire rope and netting, wire 
tramways, mining and hauling plant, and telegraph cables. 

JAMES HINKS AND SON (LIMITED).— This Company was registered on 
September 8th, with a capital of £80,000, in £1 shares, to acquire the 
business of lamp manufacturers carried on by a Company of the same name 
(now in liquidation) at Birmingham,and to carry on the business of manufac- 
turers of and dealers in all kinds of electric light fittings, latnps, brackets, 
candelabra, &c. The first Directors are: James Hinks, Joseph Hinks, 
Alfred Ludlow, Henry Rollason, Joseph Glover, and Harry Hinks. 

STEWART ELECTRICAL SYNDICATE (LIMITED).—This Company was 
registered on September 10th with a capital of £1,200, in £1 shares, to 
enter into an agreement with Willis N. Stewart, to manufacture, sell, and 
supply arc lamps and incandescent lampe, and electrical apparatus generally, 
and to carry on the business of suppliers of electricity, electricians, elec- 
trical and mechanical engineers, &c. The subscribers, with one share each, 
are E. Hulbert, W. N. Stewart, H. H. Wells, E. W. Rogers, W. J. Heath, 
engineer, T. Dott, and C. G. Hayman. 

WARRINGTON RUBBER WORKS (LIMITED).—This Company has been 
registered with a capital of £100,C00, in 50,000 Preference and 50,000 
Ordinary shares of £1 each, to carry on business as manufacturers of and 
dealers in indiarubber goods of all kinds, mechanical and electrical engi- 
neers, machinists, wire-drawers, metallurgists, electro-platers, &c. 


CROMPTON AND COMPANY (LIMITED).—The annual return of this 
Company to August 10th has been filed. The nominal capital is £280,000, 
divided into 26,000 Ordinary and 30,000 Preference shares of £5 each; 
5,928 of the former and 28,180 of the latter have been taken up, and 4,000 
of the Ordinary have been issued as fully paid. The full amount has been 
called on the Preference, and £1 per share on the Ordinary, resulting in 
the receipt of £142,852. 


NORTHWICH ELECTRIC SUPPLY COMPANY (LIMITED).— The annual 
return of this Company to July 2nd has been filed. The nominal capital 
ів £10,CO00, in £5 shares; seven shares have been taken up, but no calla 
have as yet been made. 

OMNIBUS AND TRAMCAR ELECTRIC LIGHTING COMPANY (LIMITED). 
The annual return of this Company to May 16th has just been filed. The 
nominal capital is £60,000, in £5 shares, and seven of these have been 
subscribed for. The full amount per share has been called and paid, 


CITY NOTES. 


MEMORANDA.—Bank rate, 24 per cent. (Sept. 10, 1896). Price of silver, 
508d. per oz. (Sept. 17th). Consols (22 per cent.) 1093— 110] for money, 
1091—1104 for account; 24 per cent. 1014—105 (Sept. 17th). Stock 
Exchange Settling Days: Consols, Oct. lst ; Stocks and Shares Con- 
tinuation Day, Sept. 28th ; Ticket Day, Sept. 29th ; Pay Day, Sept. 30th ; 
Mining Share Carry-over Day, Sept. 26th. 

ARMSTRONG (SIR W. d.) AND CO. (LIMITED).— The report of the Direc- 
tors of this Company states that, after deducting depreciation and adding 
last year's balance, there remains & profit of £358,689 upon the year's 
operations. The Directora propose the payment of a dividend of 2s. dd. 
per share on tbe Ordinary shares and 4 per cent. per annum on the Prefer- 
ence shares of the Company (less tax), of which 6d. per share and 2 per 
cent. respectively have already been paid as interim dividends, leaving 
1s. 9d. per share on the Ordinary shares and 2 per cent. on the Preference 
shares now payable, and a balance of £5,709. Os. 1d. to be carried forward. 
Every department of the works has been fully occupied. The Directors 
add that the year should be regarded as one of more than ordinary pros- 
perity. 

BABCOCK AND WILCOX (LIMITED).— The fifth ordinary general meeting 
of this Company was held on Friday last at the Cannon-street Hotel, E.C., 
Mr. Andrew Stewart (the Chairman) presiding. The Chairman said that 
during the financial year the Directors had been able to pay an interim 
dividend for the half-year ended December 31, 1895, at the rate of 6 per 
cent. on the Preference shares, and a dividend ef 5 per cent. on the Ordi- 
nary shares, amounting to £10,000. 'They now propose to pay for the 
half-year ended June 30, 1896, a dividend, at the rate of 6 per cent. on 
the Preference shares, and a dividend of 10 per cent. on the Ordinary 
shares, amounting in all to £17,000, making 15 per cent. on the Ordinary 
shares for the year. They had placed to the reserve fund the sum of 
£25,000, and had carried forward a balance of £5,276. 14s. 3d, They had 
duriog the past year exploited new markets, increased the sales consider- 
ably in the older markets, and had fairly-assured evidence of prosperity in 
the present year. They had acquired ground and buildings at Renfrew, 
not far from the present works, on which they had built new works 
and extended the old ones. The report and accounts were then adopted. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended September 15th were 
£835, against £808 in the corresponding week of 1895, an increase of £27. 
The total receipts for the half-year amount to £10,016, against £9,516 in 
the corresponding period of 1895, an increase of £700. 


DIRECT SPANISH TELEGRAPH COMPANY (LIMITED).—The Directors 
of this Company announce the payment (in addition to the dividend at the 
rate of 10 per cent. per annum on the Preference shares) of an interim 
dividend at the rate of 4 per cent., free of income tax, on the Ordinary 
shares for the half-year ended June 30th last. 


DUBLIN AND LUCAN STEAM TRAMWAY COMPANY (LIMITED).— An 
extraordinary general meeting of the proprietors of this Company was held 
last week at Dublin for the purpose of considering a resolution relative to 
the adoption of a system of electric traction instead of steam. Mr. Wm. 
Mooney, who presided, proposed: That an application be made to the 
grand jury of the county of Dublin, and subsequently to the Privy 
Council, for an order to amend the Orders in Council, 1880 and 1896, to 
authorise the Company to work the line thereby sanctioned (and whích is 
now in course of construction) by electricity, by the overhead trolley 
system or otherwise, or by other mechanical power, at the discretion of the 
Directors ; and for that purpose to erect the necessary poles and wires, or 
other appliances, on the public road, and to purchase land for the erection 
of the power house, And further to authorise the Company, in order to 
provide funds for execution of such electric or other works, to create and 
issue, if and whenever they deem it advisable to do so, new Preference 
Stock not exceeding £12,000, at such cumulative rate of interest as might 
hereafter be fixed by the Directors. Also to authorise the Company, if the 
Directors shall think it desirable to do so, to contract for the execution of 
said electric works, without issuing such extra Preference Stock in the 
first instance, on the terms of paying the expense thereof, with interest, 
by instalments out of the annual receipts of the Company, or to authorise 
the Directors to issue a part of the Preference Stock, paying the balance 
out of revenue," "The Chairman said the Directors were authorised by an 
Order in Council to bave the line any gauge they wished, but not less than 
three feet. Тһе matter bad been under discussion frequently, and it was 
likely it would be increased, possibly to the same gauge as the Dublin 
United Tramways. The resolution having been seconded, was duly 
carried 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 13th inst. amounted to £1,262. ‘The 
amount for the corresponding week last year was £1,278. Decrease, £16. 

METROPOLITAN DISTRICT RAILWAY.—4A mere rumour at the end of 
last week that electric traction would be introduced on this line was one of 
the chief factors in causing a rise of three points in the price of the Ordinary 
shares, which showed an imorovement on the week of 43 points. from 26} 
to 303. The Metropolitan District was one of the few Home Railway lines 
which showed an improvement on the week’s quotations. 

ROYAL BLECTRIC COMPANY OF MONTREAL.—The coupons due 
October Ist оп this Company's Four-and-a-half per Cent. Debenture Loan 
for £150,000 will be paid on and after that date by th e Bank of Montreal, 
22, Abchurch-lane, London, Е.С. Coupons must be left three clear days 
for examination. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). —The 
estimated traffic receipts of this Company for the half-month ended 
Sept. 15th were £1,767, against £1,445 in tbe corresponding period of 1895. 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 
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Small Space, 
Small Cost, 
High Efficlency, 
Perfect 
Governing. 
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WESTERN "ELECTRIC COMPANY. 


MANUFACTURERS OF 


TELEPHONES. 


WHOLESALE ORDERS ONLY. 
7, COLEMAN STREET, LONDON, . 0. 


CHICAGO, NEW YORK and ANTWERP. 


Engineer and Electrician, 
INVENTORS' MODELLER & SCIENTIFIC APPARATUS MANUFACTURER, 
43, SKINNER LANE (Works: Cross Stamford Street and 
Е 8 p Telephone Street), LEEDS. 
Telegraphic and Cable Address: MOTOR, LEEDS. Ы 


CHICACO WORLD'S FAIR—DIPLOMA AND MEDAL FOR INSULATORS. HIGHEST, AND ONLY, AWARD FOR TROLLEYS. 
120,000 OF OUR INSULATORS NOW IN USE ON THE BOSTON AND BROOKLYN TRAMWAYS ONLY. 


ALBERT and J. M. ANDERSON, 


89, VICTORIA STREET, WESTMINSTER, LONDON, S. W. 


ELECTRIC TRAMWAY suPPLiEs. 


* AETNA" Insulators and Hangers. 
“ANDERSON” STANDARD LINE MATERIAL. 


TROLLEYS, LIGHTNING ARRESTERS, SPECIAL TOOLS, &o. EVERY REQUISITE FOR DVERHEAD LINE CONSTRUCTION. 


Гаал 

»" [y 

d^ =, 

n +... 
к АА 


e e. 8 
REGISTERED TRADR MARK 


! | ( ALL KINDS for ELECTRICAL WORK, and also for INDIA 
CHE '"MICALS | RUBBER & GUTTA-PERCHA MANUFACTURERS, 

SOLID SULPHURIC ACID and BICHROMATE SALT for EXPORT 

С. BOOR & CO., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES, AND LEADING TELEGRAPH COMPANIES, 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
| . CONNECTIONS. : 
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IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. . 


By DIRECT TRIPLICATE CABLES, to Span, Portugal, Gibraltar, Malta, Egypt,Aden, 

| and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazii, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By pide qoi I" to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
an anila. ——————— EE 


Telegrams should be sent from the Company's Stations— 
LONDON— I, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street. LIVERPOOL—E15, Exchange Buildings. 
|  GLASGOW—141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens, Cephalonia, Santa Maura, Tinos, Andros, Zea, and 
ali the Gree ands. 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
| Main Sections. 


ding Tel from Postal Stations СЁ V 23 rds being signalled gratuitously b 
= cas should taken to mark dem LA. EASTERN, ы the Postal Authorities. ee 
Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 


37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, Е.О, By Order, GEORGE DRAPER, Secretary. 
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RESTAURANT & THEATRE LIGHTING 
JOHNSON & PHILLIPS’ ARC LAMPS. 
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Sond for New Catalogue. REDUCED PRICES. 
VICTORIA WORKS, OLD CHARLTON, KENT, and 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 
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G. E. BELLISS « Co 


ESTABLISHED 1852. ЖАРЫ СЕТ ЕЛЕЕ ЕЗ. LIMITED. 


Ledsam Street Works, BIRMINGHAM. 
London Office: WESTMINSTER CHAMBERS, 9, VICTORIA STREET, S.W. Telegraphic Address: © BELLISS BIRMINGHAM.” 


Manufacturers of Т 
DOUBLE-ACTING, HIGH-SPEED VERTICAL | 


ENGINES 


SIMPLE and OOMPOUND, OPEN and ENCLOSED, 


ELECTRIC LIGHTING. _. 


SURFACE CONDENSERS, 
AIR and CIRCULATING PUMPS, 


PIPING, VALVES & CONNECTIONS 


FOR COMPLETE STEAM EQUIPMENT OF 


Gontral Stations 


AND OTHER == 2 —-— == 
INSTALLATIONS. =. zh e 
ESTIMATES FREE ON RECEIPT OF PARTICULARS, =) 0. ea sl „ uU 

Before Ordering, Write for Catalogue. fhe ae ene | d TN amic "etsi cong 


— ala 41ГЕ | 4) el sia ele 


THE ENGINEERING TELEGRAPH CODE USED. SELF-LUBRICATING ENGINE AND DYNAMO, as supplied for Central Station Lighting. 


NALDER CRAWLEY SOAMES 
Electrical Testing Instruments. 


AYRTON-MATHER UNIVERSAL SHUNT D’ARSONVAL GALVANOMETER. STANDARD. 100, 000: OHM COIL. 


BOX FOR GALVANOMETERS. Very sensitivo. High finish. Extremely portable. The Very High Insulation. Ebonite Pillar Terminals on 
Does not need adjusting for each Instrument, but most useful Instrument in any Elec Laborato Ebonite Top 
can be used indiscriminately. No plugs to get lost. Plane or concave Mirror. Damped or Ballistic. ! 
Price £3 : 15 з 0. Price 83 : O s 0. Price £5 : 5 : 0. 


Writo for Catalogues of Tosting Instrumonts and New Catalogue of Ammeters, &c., 
to sole address, 16, RED LION ST., CLERKENWELL, LONDON. 


NALDER BROS. & CO, 
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TELEPHONE No. 15,077. TELEGRAMS: "INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1850), 


Electrical Aucticneers, Valuora, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
LEYTON URBAN DISTRICT COUNCIL. 


TO ELECTRICAL ENGINEERS. 


The LEYTON URBAN DISTRICT COUNCIL invite TENDERS for the INSTALLA- 
TION of ELECTRIC LIGHT in the Public Library. 

Particulara and Form of Tender may be obtained, and Plans may be seen, at the 
Surveyor's office, Town Hall, on and after Monday, 26th September. 

Sealed Tenders, endorsed Wiring for Public Library, and accompanied by a £10 
Bank of England note (to be forfeited if the tender is withdrawn before the contract 
is signed) must be delivered at the Meeting of the Council to be held on TUESDAY, 
the 6th October next. at Seven p m., at the Town Hall, Leyton. 

The Council do not bind themselves to accept the lowest or any tender. 

R. VINCENT, Clerk to the Council. 


Town Hall, Leyton, 22nd September, 1898. 


ELECTRIC LIGHTING OF THE DUNDEE ROYAL 


LUNATIC ASYLUM. 


The Directors of the above Institution are prepared to receive TENDERS for 
BOILER, FITTINGS, STEAM PUMP and PIPING, WIRING, FITTINGS, ACCU- 
MULATOR BATTERIES, STEAM and OIL ENGINES and DYNAMOS. 

Sealed Tenders to be sent to the Secretary, Robert C. Walker, Esq., 5, Whitehall- 
street. Dundee, endorsed outside Electric Lighting Tenders," not later than Noon, 
on FRIDAY, October 9, 1896. 

pee irae and Forms of Tenders may be obtained from the Engineer, on deposit 
of One Guinea, which will be returned on receipt of bona fide Tendera. 

Plans &c., may be seen on application to the Engineer. (No Copies will be 


supplied.) 
WALTER H. TITTENSOR, Electrical Engineer. 
Dudhope Crescent-road, Dundee. 
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TECHNICAL CLASS ES. 


K!565 COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE, 


SESSION 1596—1897. 


MICHAELMAS TERM COMMENCES THURSDAY, OCTOBER 1. 


The full Curriculufü for the College Associateship in Mechanical, Civil, or Elec- 
‘trical POE азни cture, Chemical Manufactures, and Metallurgy extends 
over a period of three years. A shorter course of two years qualifies for the Certifi- 
cate of Engineering. 

The Siemens Electrical Laborato 
Engineering Laboratory and Work 
are fitted with all the necessary app 
research work. 


(founded by Lady Siemens) and the Mechanical 
ops, the Metallurgical Laboratory, and others. 
ces for the most advanced practical and 


PROFESSORS. 
MECHANICAL ENGINEERING, David 8. Capper, M.A., M.I.M.E. 
CIVIL ENGINEERING, Henry Robinson, M. Inst. C. E. 
ELECTRICAL ENGINEERING, J. Hopkinson, D.Sc., F.R S. 
NATURAL PHILOSOPHY, W. G. Adams, M. A., D.Sc., F.R.S. 
ARCHITECTURE, Banister Fletcher, F. R. I. B. A. 
CHEMISTRY, J. M. Thomson. F. R. S. E., F. C. S. 
MATHEMATICS, W. H. H. Hudson, M. A. 
METALLURGY, A. K. Huntington. 
GEOLOGY AND MINERALOGY, H. G. Seeley, F. R. S. 

Non-Matriculated Students, or those who, not wishing to attend the whole co urse 
are desirous of studying any particular subject, may attend any of the classes held 
on payment of the specified fees. 

EVENING CLASSES 
are held for Civil, Mechanical and Electrical Engineering, Workshop Practice, 
Architecture and Building Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science Subjects. 
For Prospectuses and all information apply to 


King’s College, Strand, W.C. 


ITY OF LONDON COLLEGE, 


WHITE STREET, MOORFIELDS, E.C. 


THE SECRETARY, 


MICHAELMAS TERM COMMENCES OCTOBER 1st. 

Classes are held in Magnetism and Electricity, Sound, Heat, Light, Mathematics, 
Chemistry, and other Science subjects. Laboratories for practical work. Prepara- 
tion for London University and other examinations. 

Prospectus gratis on application to 

DAVID SAVAGE, Secretary. 


THE YORKSHIRE COLLEGE LEEDS, 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING. 
The NEXT SESSION will begin on TUESDAY, October 6th. Applications for 
rd will be received up to Friday, October 2nd. Prospectus (free) from the 


з Gold Medals. 


: L E * Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Ot Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— FRICE LIST POST FREE. —— 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '‘ Turnstile London." Telephone, 65188 


TECHNICAL CLASSES. 


HE GLASGOW AND WEST OF SCOTLAND 
: TECHNICAL COLLEGE. 


The DIPLOMA of the COLLEGE is granted in the following departments of 
Engineering and other branches of APPLIED and GENERAL SCIENCES :— 


Civil Engineering. Chemical Engineering. 
Mechanical Engineering. Metallurgy. 

Naval Architecture. Mining Engineering. 
Electrical Engineering. Agriculture. 
Architecture. Chemistry. 


Mathematics and Physics. 

Special Courses of Study, extending over Three Academical Years, have been 
arranged in each of the above departments. Average fee per Session, £14 148. 

Students may enrol in any of the separate Courses of Lectures, or in any of the 
Laboratories, provided they are qualified to take advantage of the instruction 

ven. 

The LABORATORIES for Practical Iostruction in PHYSIC3, CHEMISTRY, 
TECHNICAL CHEMISTRY, METALLURGY, and ELECTRICAL ENGINEERING 
and the ENGINEERING WORKSHOP are liberally equipped with the most 
approved apparatus. 

ession 1896-97 commences on MONDAY, OCTOBER Sch. 

ENTRANCE EXAMINATION begins on Tuesday, September 29th. 

For CALENDAR (price Is 43d. by post), containing detailed syllabuses of each 
course, particulars of fees, scholarships, &c., apply to 

JOHN YOUNG, B.Sc., Fecretary. 

85, Bath-street, Glasgow. К 


SOUTH-WEST LONDON POLYTECHNIC INSTITUTE, 


MANRESA ROAD, CHELSEA, S.W. 


(Near Chelsea Town Hall. Nearest railway stations, South Kensington and 
Sloane Square. ) 


Principal —ÉHERBERT TOMLINSON, B.A., F.R.S. 


TECHNICAL DAY CLASSES in Mechanical and Electrical Engineering, Chemical 
Industries, Architecture, Colonial Training, and Applied Art, will be commenced on 
TUESDAY next, the 29th inst. The full course in each departmeut will exteudzover 
a period of at least two years. 

Non-Matriculated Students, or those who do not wish to tak» the whole course, 
can attend the classes in any particular subject, at the specified fees. 


For further particulars apply to the SECRETARY, Prospectus pr.ce 111., per post 24d. 


THE GOLDSMITHS" INSTITUTE, NEW CROSS, S.E. 


CHAIRMAN OF GOVERNORS. 
THE PRIME WARDEN OF THE WORSHIPFUL COMPANY OF GOLDSMITHS, 


ELECTRICAL ENGINEERING. 
The Laboratory Appliances and Apparatus have been considerably improved and 
increased during the summer vacation. 

FIRST YEAR COURSE.—Laboratory Work, Monday, Wednesday, or Thursday, 
5 to 10. Lecture, Tuesday, 7:3! to 8.30 Course Fee, 12s. 6d. Reduced Fee (see 
special bills), 6s. 3d. Fee to Students attending the Lectures only in this Course, 
78. 6d. No Reduced Fees. 

SECOND YEAR COURSE,— Laboratory Work, Monday, Tuesday, or Thursday, 8 to 
10 lecture, Wednesday, 7:30 to 8:30. Course Fee, 12s. 6d. Reduced Fee (see 
special bills), 6s. 3d. 

MAGNETISM AND ELECTRIOITY. 
Elementary, Thursday, 7:30 to 8:30. ааа, Wednesday, 8:45 to 9:45. Fee, 5s. 
each Course. 

A SPECIAL COURSE of MATHEMATICS for Electrical Engineering Students 
will commence in November if a sufficient number of entries is received. Fee for 
Courses of Sixteen Lectures, 2s. 6d. 

CLASSES COMMENCE, MONDAY, SEPTEMBER 25th. 
J. S. KEDMAYNE, B.A., Secretary. 


DOU LTON «CO. 


MANUFACTURERS OF 


LUMBAGO (JRUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


Depots: 
LIVERPOOL, MANCHESTER, 
E .. BIRMINCHAM, 
* ST. HELENS, LANCS., and PARIS. 


LAM ТЕВЕ" БЕ, LONDON, S.E. 
c 2 
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APPOINTMENTS VACANT. 
(JOUNTY BOROUGH OF SALFORD. 


ELECTRIC LIGHT DEPARTMENT. 

WANTED a CABLE JOINTER with experience in compound and india. 
rubber high-tension cables and house service connections. Preference given to one 
with a knowledge of alternating current transformers. Wages £2 per week of 54 
hours. Applications endorsed Cable Jointer," stating age and experience wit 
copies of recent testimonials, to be sent addressed to the Chairman of the Gas 
Committee, Town Hall, Salford, before 5 p.m., on September 80, 1896. 


y order 
SAML. BROWN, Town Clerk. 


Town Hall, Salford, September 22, 1896. 
BELFAST. TECHNICAL SCHOOL. 


WANTED a TEACHER for Electrical Class, City and Guilds course, 


И Li 


classes only. — Apply to SECRETARY, 10, Donegall-square West, Belfast. 


SITUATIONS VACANT AND WANTED. 


BRASS FINISHER WANTED, must be thoroughly experi- 


enced ln electrical work.—Apply by letter, stating age, wages required, and 
1 Messrs. Dawson and 


Evening 


full particulars of previous experience, to FINISHER,” care o 
Sons, 161, Cannon-street, E.C. 


TI -ECTRICIAN WANTED, must be thoroughly acquainted 


with dynamos, accumulators and wiring.—Send references and state wages 
age, whether married, by letter to ‘‘ ELECTRICIAN,” care of Messrs. Dawson and 
. Sons, 161, Cannoh-street, E.C. 


MPROVER WANTED.—Apply personally, GILBERT and 
Co., 85, High-street, Kensington. 


— 


PACKER WANTED, must be thoroughly experienced in 


the packing of electrical brass and glass work for both home and export 
transit.—Apply by letter, stating age, wages required, and full particulars of previous 
experience, to PACKER,’ care of Messrs. Dawson & Sons, 161, Cannon-street, E C. 


WANTED ELECTRICAL ENGINEER to assume technical 
management of electrical installation in Portugal. ки about £250 and 
commission. —FARMER and LKHNE, Eastcheap-buildings, London, Е.С. 


ANTED TWO JUNIOR ASSISTANTS.—— Applications 
by letter only to Chief Engineer, St. James' and Pall Mall Electric Light Co., 
Ltd., Carnaby-street, Golden-square, W 


ANTED IMPROVER, accustomed to alternators. 
"s Wages £1 per week.—Apply, KILLARNEY ELECTRIC LIGHT COMPANY, 
arney. 


EN GINEER (24), with good general electrical and mechani- 
calexperience, seeks SITUATION to take charge of an installation or other- 
wise.—‘‘ ELECTRODE,” Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ENGIN ES, Dynamos, Alternators, Transformers.—Advertiser 

requires post as MANAGER. Can turn out first-rate work, and influence turn- 
ош £10,060 per annum. 2,276, Electrician Office, Salisbury-court, Fleet. 
В , 


ARTNER ог PUPIL.— Young Engineer, with a few 
hundred pounds, wishing to start business or become a pupil, is asked to join 
an old established Eugineer in starting a separate mauufacturing busines.— Address, 


2277, Electrician Office, Salisbury-court, Fleet street, Е.С. 


R'LECTRICIANS.—NOTICE to EMPLOYERS.— Please 
note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 


you, free of charge, to the best men now at liberty. 
Address, CHAS. RICHARDSON and CO., Engineers' Bureau. 342, Strand, 
London, W.C 
and 


PARTNERSHIPS.—ELECTRICAL ENGINEERS 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeking Investments can obtain personally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed. — Address, CHAS. RICHARDSON and CO., 842, Strand, London, W.C. 


BRITISH ELECTRIC TRACTION (PIONEER) 00., 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. G., С.В. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 


the requirements of each locality. 
Address communications to E. GARCKE, Managing Director 


WANTED, and FOR SALE. 
рх UM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 
Platinum sol 


ACCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E.C. (Telephone No. 65,266.) 


Maunfacterer of 
; ELECTRICAL AND PHYSICAL. 


, INSTRUMENTS, 


HATTON GARDEN, LONDON, 
OATALOGUES FREE. 


E.C. 


RED LION STREET, 


56, 
CLERKENWELL, 


Now made for 200-volt Circuit; Direct or Alternating. 


J. PITKIN, 
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Crystal Electric Lamp Company, Ltd. 


Offices: 
ST. STEPHEN'S CHAMBERS, TELECRAPH STREET, LONDON, Е.С. 


Works: KEMPSTON, BEDFORD. 
Telegraphic Addresses : ** Bulbs London," and Bulbs Kempston.” 


| MANUFACTURERS OF 
INCANDESCENT = - 


= ELECTRIC LAMPS. 
High Effloienoy and Long Life. 


Trade Mark GRYSELCO.'' Price Lists on Application. 


RECENTLY PUBLISHED. In Demy 8vo, Cloth, containing 835 Pages, 520 Engravings and 19 Folding Plates, Price 24s. 


DYNAMO-ELECTRIC 


MACHINERY. 


A MANUAL FOR STUDENTS OF ELECTROTECHNICS. 
By SILVANUS P. THOMPSON, D.Sc., BA, F.R.S., 


Principal of, and Professor of Physics in, the City and “uilds of London Technical College, Finsbury ; Late Professor of Experimental Physics in University College, 
Bristol; Member of the Institution of Electrical Engineers. 


FIFTH EDITION, REVISED. 


By the Same Author. With 173 Illustrations, 8vo, Cloth, 19s. 6d. 


POLYPHASE ELECTRIC CURRENTS AND ALTERNATE CURRENT MOTORS. 


CoNTENTs.—Polyphase Generators—Combination of 


Polyphase Currents—Properties of Rotatory Magnetic Fields—Early Development of 


Rotatory-Field Motors—Structure of Polyphase Motors — Elementary Theory of Rotatory-Field Motors—Analytical Theory of Rotatory-Field Motors— 


Monophase Motors—Miscellaneous Alternate-Current Motors— hig pna Transformers Measurement of Polyphase Power—Notes on Design of 
Rotatory-Field Motors—Mechanical Performance of Rotatory-Field Motors—Some Examples of Modern Polyphase Motors—Distribution of Polyphase 
Currents from Central Stations Appendix Schedule of British Patents on Polyphase Motors. 


London: E. & F. N. SPON, 125, Strand. 


— — — 


New York: SPON & CHAMBERLAIN, 


AS, Cortlandt Street. 
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SOCIETE D'EXPLOITATION DES CABLES ELECTRIQUES 


(SYSTEM BERTHOUD, BOREL and CO., 


CORTAILLOD, SWITZERLAND. 


0,022 ж MN e 
(ORTA M PATENTED MANUFACTURED СДР 
1999592] von f 
D for Hie | TELEPHONE, TELEGRAPH, Ў 
ELECTRIC LIGHT. 


As used at Vienna, Innsbruck, Lucerne, v evey, 
Montreux, Cologne, Monaco, &c. 


THE GAUZE CASING LIFTED TO SHOW THE CORB. 


N , 
EXTRACT.—“ We have Dynamo with your S + E х Patentee and J AM ES DICKSON, „уы Telegraph 


REGISTERED TRADE MARK. 


: Brushes running 150 hours per week, where 


eg Ae Sole Maker: Dicksonia ndon.” 
one set has lasted Two Years.” | 


Estab. 1769. 48, CRAY'S INN ROAD (Holborn End), LONDON, W.C. 


JUST PUBLISHED. Especially Suitable for ‘City Guilds Glasses. Ву М. PERREN MAYGOOK, . i. E. E. 


ELECTRIC LIGHTING AND POWER DISTRIBUTION. 


AN ELEMENTARY MANUAL OF ELECTRICAL ENGINEERING. 
THIRD EDITION. Thoroughly Revised and Corrected and greatly Enlarged. In Two Volumes. Crown &vo. 
VoL I., 430 pp. and 231 IlWstrations, Gm. Vol II. in preparation. 


& bas few eq кле —'' A vast improvement on the last edition. The work: will, no doubt, become a standard text book for schools and classes on this subject ; as such 
ew equ 


Flectricity.—'* One of the best and most up-to-date educational electrical engineering manuals now before the public." 
Literary World.—'' The work bears evidence of great care in its preparation, and should become a standard text-book.” 


WHITTAKER & CO., 2, White Hart Street, Paternester Square, Е.С. 
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| WILLANS awe ENGINES c 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 
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(А consumption of less than 13lb. per I. H.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 I. H.P. a consumption of less than 14$lb. can be guaranteed with 160lb. pressure. ) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
| SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. | 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 158,600 H.P. IN USE OR ON ORDER. 


on page xvi, 


DAVEY, PAXMANa CO., 


EIN 5 COLONIES TEE. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, E.C. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


эшит: Steady Running i^ for Electric Lighting. 


CATALOGUES, 


| отунот. 4 © Bo T SL 2. Important eitnnouncemant 


PRICE LISTS, ESTIMATES, TELEGRAPHIC ADDRESS: 


PHOTOS, &c. “PAXMAN COLCHESTER.” 


POST FREE. 


РГ Improved Portable Steam Engine, | with Dynamo attached, formi Tos 
kis an" 33 ees ortable electric light plant. Single cylinder 4 to 12 h.p. ; doublé Horizontal — — Pressure Couple 


Compound 
4 1,000 H.P. ey inder. 8 to 25 h.p. ; compound, 8 to 30 h.p. nominal, Engine. 12 to 1,000 H. ро 


4 
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PricE SIXPENCE. 


NOTES. 


— 
Tur general impression of those who attended the meeting 
of the British Association at Liverpool this year, as well, no 
doubt, as of those who have watched the proceedings from 
afar, is that there was a decided and substantial advance 
upon previous years. There has been less of the resurrection 
of old and fusty Papers, and more attack upon subjects of 
current and leading importance. Correspondingly, however, 
the meeting has been unusually fatiguing; though this has 
been due in part to the inclement weather, and partly to the 
uncomfortable space distribution of the meeting places. 


— — 


Ax the Tuesday meeting of Section A, Mr. Preece stated in 
the course о the discussion on Prof. Cuunper Dosx's Paper 
on “ Electric Wave Apparatus,” that a young Italian, Signor 
Manconi, had described experiments in which he had, by means 
of Hertzian. waves, transmitted signals over a considerable dis- 
tance, and as a result Mr. Preece had assisted Signor Marconi 
to continue his experiments in London and on Salisbury 
Plain. Signor Млвсомі has now succeeded in producing 
electric waves and reflecting them from one parabolic mirror 
to another one and a-quarter mile distant, the waves falling on 
a receiving apparatus, which actuated a relay and produced 
Morse signals ; the experiments have been made with crude 
apparatus and without employing “any great amount of radiant 
energy." Further technical information is unobtainable just 
now ; but, having divulged so much, and artistically whetted 
our curiosity, we trust Mr. Preece will be merciful, and 
before long give the electrical world something more substan- 
tial. Many of us would like to know the nature of the 
receiving and transmitting apparatus. No doubt, short and 
long electric impulses could be sent by mechanically inter- 
posing suitable electro-magnetic screens between the source 
of energy and the receiver; but Signor Marcon: must have 
made a radically new departure in the coherers if the 
apparatus now enshrouded in mystery and hidden away on 
Salisbury Plain has been made reliable. So far “ coherers” 
have been almost too sensitive, and a trifle capricious in their 


behaviour, and have required mechanical tapping to restore 


them to their high-resistance condition. The manner of 
announcement of this interesting advance is distinctly 
Edisonian, but that, no doubt, is the only Edisonian part of 
the business. | 


RówrTGEN and cathode rays, as was anticipated, have occu- 
pied a considerable share of attention at the Liverpool meeting. 
Indeed, when all that has happened in connection with 
these phenomena is deducted, few things of importance 
remains in the proceedings of Section A. Two days, besides 
a large part of Prof. J. J. Тномзох'ѕ opening address, were 
devoted to their*study. Yet the final result must, on the 
whole, be regarded as disappointing. Perhaps it was in too 
sanguine & mood that we had hoped the meeting together of 
English and Continental authorities would result in an arrival 
at some sort of agreement as to the true nature of these new 
phenomena. When Lenarp and Bserkngs debate with Krerviw, 
STOKES and J. J. THowsoN some useful result ought to be arrived 
at. The only result has been, that the several champions 
have, as it were, agreed to disagree. And Sir Grorce STOKES, 
who it had been expected would support the hypothesis of 
extremely rapid transversal vibrations, created a surprise by 
trotting out a brand-new theory of non-periodic ether disturb- 
ances. The English physicists are just as sure as ever that 
Róntgen rays are essentially different in kind from the Katho- 
denstrahl, while the Continental physicists seem to be unshaken 
in their confidence that they are not. The English physicists 
are as positive as they were before LENARD came over here 
that cathode rays are a stream of electrified material particles ; 
while LENARD and BJERKNES seem unmoved by the English 
arguments, and can only read the facts in the light of their 
hypothesis of ether waves. 

Pror. J. J. THomson says there are great difficulties in 
accepting the view that the curved cathode ray is an ether- 
wave phenomenon. But are there not difficulties on both. 
sides? Neither of the opposing hypotheses is able to account 
for all the facts; and when one of these is advanced by a man 
so evidently at home with the facts as Lenarp proved to be, 
would it not have been better to have devoted more time to. 
the discussion of the broad issue, rather than to haggling over 
the minutie of the English hypothesis? That this was not 
done is, we think, largely due to the somewhat unjudicial 
attitude of the chair, Politely withal, yet in unmistakable 
terms, Prof. J. J. Тномзок from the first set his face against. 
the Continental views. This was & severe handicap against. 
our distinguished foreign guests. 

THE letter from Mr. James Perry, which will be found in 
our correspondence columns this week, raises once more the 
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vexed question of the lead cell, and forces one to consider 
whether the defects are such as can be remedied by improve- 
ments in mechanical construction alone, or whether they 
arise from the chemical actions which take place during the 
working of the cell, and are therefore incurable by mere altera- 
tions in the method of manufacturing the plates. Whatever pro- 
cess of manufacture may be adopted, the positive plates consist 
of a greater or less amount of peroxide of lead, which forms 
the so-called ** active material," and of a metallic support or 
conductor, which is formed of lead or one of its alloys, the 
action of the cell being due to the couple formed between lead 
and lead peroxide in diluted sulphuric acid. In the Planté 
and allied types of cell this support is made thick and heavy, 
and is designed to furnish fresh material to supply the place 
of that necessarily lost in the working of the cell; but, 
according to Mr. Perry's experience, and it is borne out 
by that of others, the support, the primary function of which 
is that of conductor, undergoes chemical action and conse- 
quent deterioration. The disintegration of the active mate- 
rial on the positive plates has been ascribed to the action 
of the gas which in all types of cell is liberated during 
charge at the junction of the peroxide of lead and the 
metallic support, and in its escape dislodges the pulverulent 
oxide. During rest, also, bubbles of gas are constantly formed 
on the surface of the plates, and in bursting remove particles 
of it. Herr Zacuarias has asserted that the life of posi 
tives may be prolonged by so constructing them as to facili- 
tate the escape of the gas, though we are unable to speak as to 
the success of this device. This evolution of gas is not wholly 
to be ascribed to the same causes which produce the “ gas- 
sing which occurs at the completion of charge. The indict- 
ment brought by Mr. Perry against the lead cell is a 
sufficiently sweeping one, and we shall be glad to hear what 
manufacturers and others have to say on the subject; for 
it is high time that the question should be settled, whether 
the defects of accumulators are inherent, or are capable of 
being remedied by mere alterations of construction which do 
not affect the couple employed, or the chemistry of the cell. 
It would appear that there are still some problems left unsolved 
in connection with the chemical reactions which take place in 
atorage batteries. 


mee 


For the past year and more Johannesburg and the Rand 
have been very much before the public; but possibly few of 
our readers have regarded this district as one which offers a 
probable field of employment for electrical engineers. We 
learn, however, from a correspondent who has recently gone 
out there, that not only is there electric lighting work to be 
had both in the town and at the mines, but electrolysis is 
largely applied to the extraction of the gold contained in the 
tailings. The Siemens and Halske process, on its first intro- 
duction, superseded the zinc precipitation method in many of 
the mines in the Transvaal; but since then its spread has 
not been so rapid owing to improvements introduced into the 
precipitation process, and also possibly owing to the weight of 
the lead cathodes originally employed in the electrolytic 
method. As first introduced, the Siemens process consisted 
in lyeing the tailings with a solution containing from 0:02 to 
0:08 per cent. of cyanide of potassium, which was subse- 


quently electrolysed in a bath provided with iron anodes 
and lead cathodes, so arranged that the electrolyte flowed 
over the top of the anodes and under the cathodes in a 
zigzag course. The current density employed was very 
low, 0°65 ampere per square centimetre; and a dynamo, 
giving 600 amperes at 8 volts, fed four baths containing 
75 anodes. А 5 н.р. engine was sufficient for an installa- 
tion of this size, which was capable of treating 80 tons 
of tailings a day, and consumed 340 kilogrammes of lead 
and 490 kilogrammes of iron permonth. The amount of gold 
deposited on the cathodes varied from 2 to 12 per cent., and 
was recovered, by cupelling off the lead. A modification has 
recently been introduced in the process, according to which 
the lead surface, which receives the deposit of gold, is not an 
integral part of the cathode, but is formed of & thin detach- 
able layer of lead foil, which after receiving the deposit is 
placed on an inclined sheet of screening, and heated just above 
its melting point, so that it rans off, leaving the film of gold 
on the screening. Very much less lead is required by this 
process, and the separation of the precious metal is conse- 
quently more readily effected. The electrolytic process as 
first introduced lowered the cost of treating the tailings to 
about 88. рег ton, as against 5s. рег ton by the zinc method, 
but since then improvements have been effected in the latter 
process which have secured greater economy. 


Ar many of the mines lodging is provided, and board can 
be obtained at the rate of 4s. a day, and the allowance of 
food is very liberal. The pay varies from 9s. to 18s. per day 
of nine hours, according to skill and experience. In Johannes- 
burg а room with use of bathroom can be had for 128. per week ; 
and though the work of erecting the poles for the overhead 
wires is heavy, two Kaffirs are allowed per linesman, and he 
can have the services of more if requisite. Johannesburg is 
described as a city of fine buildings and ill-made roads; but 
the surrounding country is pretty, and altogether the elec- 
trical engineer who is not consumed with the desire to vote 
early and often might do worse than try his fortunes there. 


Tux purport of an article on Gas versus Electricity Direct 
from Coal," contributed by Mr. D. M. Боке to the Sep- 
tember number of the F'ngineeriny Magazine, is that, since 
in gas works 20 per cent. of the energy of coal is extracted in 
the gas, while the other 80 per cent. is paid for by the sale of 
by-products, the production of electricity ‘direct from coal” 
has not a leg to stand upon. We are constantly being re- 
minded of those wonderful by-products with the aid of which 
gas companies, if they had a mind to, could give their gas 
away without money and without price. Mr. Dunne now 
piles upon this ancient bogey the remark that illuminating 
gas is, and always has been, produced direct from coal," 
with the inference that this being so there i8 no advantage in 
trying to generate electricity from that source. Superficially 
specious, these assertions when carefully examined are found 
to be hollow and illogical. Let it be assumed that, by a 
process yet to be discovered, a highly efficient carbon-consuming 
electric battery will be invented. Mr. Dunnine says that even 
then, even with 100 per cent. efficiency, it will just about 
begin to get into comfortable competition with modern gas. 
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works.” In other words, such a battery would place electric 
lighting in no more favourable position with respect to gas 
lighting than is held by the steam-and-dynamo stations of 
the present day. Thecontention is palpably absurd. Modern 
steam-and-dynamo stations have an energy efficiency of not 
more than from 7 to 10 per cent. at their best load, and a 
considerably lower efficiency on the yearly average. Yet 
these have not been without their influence upon the gas 
industry. Are we, then, to believe that the gas companies 
‘could view with almost complete complacency the discovery 
of & process by which, at one stroke, the energy efficiency of 
-an electric station could be raised tenfold, and its capital outlay 
and yearly expenses be enormously diminished ? 


SD, (a — 


New Berlin-Vienna Telephone Trunk Line.—On the 5th 
inst. a second telephone line from Berlin to Vienna, vid Dresden 
and Prague, was opened. 

British Association: Future Places of Meeting.—The British 
-Association meets next year at Toronto, under the Presidency 
of Sir John Evans. In 1898 it will meet at Bristol, and in 
1899 at Dover. 


High-Speed Telegraphy.—Mr. Patrick B. Delany, of South 
Orange, N. J., has received the Elliott-Cresson gold medal 
from the Franklin Institute, of Philadelphia, for his system of 
high speed telegraphy. 

Price of Incandescent Lamps in Germany.—The manage- 
ment of the Royal Small Arms Factory at Danzig has accepted 
tenders for 16, 25 and 32 c.p. lamps, at prices varying from 
-5°9d. to 7-4d. per lamp. 

City of London OCollege.—The Michaelmas term of this 
College commences on October Ist. Classes are held in mag- 
netism and electricity, sound, heat, light, mathematics, 
chemistry, and other science subjects. 

Obituary.—The death is announced of Mr. John Warwick 
dor over 25 years telegraph superintendent of the Midland 
Railway, and the inventor of the block system. Mr. Warwick 
retired from the Midland Company’s service in 1879. 


Electric Lighting in Chelsea.— According to the report of 
Mr. T. W. E. Higgens, Surveyor to the Vestry, the number 
of houses in Chelsea lighted by the Chelsea Company for the 

last three years was as follows: 1893-4, 500; 1894-5, 598; 
1895-6, 777. 

Telegraphy at the Oape.—Supplementary estimates for 
1896-7, just submitted to the Cape Parliament, propose an 
outlay of £70,000 for new telegraph lines and additional wires. 
New post and telegraph offices are contemplated at Cape Town 
at a cost of £72,000. 

Niagara Falls Power House.—It is stated that the efficiency 
-of the 5,000 н.р. turbines, at the power house of the Niagara 
Falls Power Company, has proved remarkably high. When 
once started, the turbines will run idle on as low as nin. gate; 
and at full load the efficiency of the turbine is 80 per cent. 

The Electrical and General Engineering College.—Mr. G. 
W. de Tunzelmann inferms us that the next session of this 
"College begins on October lst. He also requests us to draw 
attention to the fact that experimental work of all kinds, 
inoluding the construction of machines for inventors, is carried 
out in the college workshops. 


Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,18 si — 
Monte Alegre—Santarem.......... May 5, 1896 .. — 
Para—Maranham .................. Aug. 6, 1896 ... Sept.21, 1896. 
Bahis— Rio de Janeiro Sept. 4,1896 .. — 
Penang—Medan ..................... Sept. 7,1896 ... — 
Loanda- -Benguela .................. Sept. 13, 1896 ... — 
Zanzibar —Mombesa ............... Sept. 25, 1896 . 


Liverpool Overhead Railway.— Тһе Directors of the Liverpool 
Overhead Railway threw open their line free to all the members 
and guests of the British Association during the whole time of 
the meeting. This line is in a flourishing state, and the exten- 
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sions and tunnel beyond Herculaneum Dock Station are 
progressing rapidly towards completion. 

Science Grants.—The total science grants of the British 
Association amounted this year to £1,355. These grants 
include the following: £5 to the Committee on Electrical 
Standards, £50 to the Committee on Electrolysis and Electro- 
Chemistry, £10 to Prof. J. E. Reynolds for Electrolytic 
Quantitative Analysis, and £10 to the Committee on Small 
Screw Gauges. 

National Physical Laboratory.—At the meeting of the 
General Committee of the British Association on Wednesday 
the following recommendation from Section A was adopted : 
That a National Physical Laboratory should be established, and 
for this purpose that the co-operation should be invited of the 
Royal Society, the Royal Society of Edinburgh, the Royal 
Astronomical Society, the Institutions of Civil, Mechanical, and 
Electrical Engineers, the Chemical and Physical Societies, and 
other kindred societies, for securing this foundation. 

Magnetic Disturbances.—M. Moureaux, who has just returned 
from Russia, says Nature, has made observations of some 
quite surprising magnetic perturbations. On August 29th, 
special perturbations were observed by him of the same kind 
that are generally registered when connected with earthquakes. 
He remained several days supposing that he had been mis- 
taken, when he learned, through a steamer which arrived, 
that Hecla had been in eruption on that same night. The 
exact times of occurrence of these perturbations were 11 hours 
36min., 11 hours 42min., 11 hours 46min. p.m. Paris mean time." 

The South-West London Polytechnic Institute.—We have 
received the prospectus of the day and evening classes of this 
Institute. The scheme of the day classes is similar to that of 
the Finsbury Technical College. The two years’ course of 
electrical engineering and applied physica, under Prof. Herbert 
Tomlinson, F.R.S., includes laboratory and workshop practice 
as well as lectures. There is a long list of evening classes, 
including lectures on elementary and advanced physics, 
electrical engineering, electric wiring and fitting, and practical 
instruction in instrument making. The day classes in mechanical 
and electrical engineering and chemistry commence Tuesday next. 

The Electrical Resistance of Bismuth.—On page 267 of our 
issue of June 26th Dr. J. A. Fleming aunounced that bismuth 
cooled to — 186?C , and in a magnetic field of 14,150 units had 
a resistance 15:3 times greater than when at a temperature of 
19°C., and not in the field. On page 17 of his recently pub- 
lished Royal Institution lecture the following important foot- 
note occurs: “Since the delivery of this discourse we have 
been able, by the employment of a powerful electro-magnet 
kindly lent to us by Sir David Salomons, to increase the resist- 
ance of bismuth, when cooled in liquid air, more than 150 times, 
by magnetising it transversely in a field of 22,000 C.G.S. units." 
The Radiophone.—lIt is stated, says our New York corre- 
spondent, that Prof. Alexander Graham Bell is engaged in the 
commercial development of his radiophone, which he devised 
many years ago. It is well known that this instrument 
involves the use of a beam or ray of reflected light— preferably 
sunlight—for the transmission of sounds and speech between 
distant points, in lieu of the ordinary wire. How soon this 
instrument will be in such shape as to present it for public 
favour of course it is impossible to state. Prof. Bell works 
quietly and without seeking newspaper notoriety, and he is 
level-headed enough to say nothing to the public unless he has 
something to say. 

Iron Smelting by Electricity.—It is announced in various 
papers that Dr. G. de Laval and a Mr. Robsahm, of Stockholm, 
have obtained from the Swedish Government a concession for 
the establishment of a company for the smelting of ores in 
electric furnaces on a large scale. The capital is to be 
15 million kroner (£723,000). Water power at Trollbáttan 
is to be utilised, and all the De Laval patents for electric 
smelting are to be acquired. We have heard the same report 
from another source, but with the addition that many water- 
falls in Sweden had already been bought by the Company, the 
capital of which was placed at a considerably higher figure 
than the above, and was said to have been chiefly furnished by 
American banks. 
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The Earth a Great Magnet.— Under the presidency of Sir 
W. B. Forwood, Chairman of the Library, Museum, and Arts 
and Technical Instruction Committee, a thoroughly represen- 
tative gathering of the working classes was held on Saturday 
evening at the Picton Lecture Hall, Liverpool, which was 
crowded in every corner, for the purpose of hearing a lecture 
by Dr. J. A. Fleming, who had selected the above title for his 
discourse. The address was listened to with the closest atten- 
tion, and frequently and enthusiastically applauded. The ques- 
tion of the nature and origin of terrestrial magnetism was 
considered, and the lecturer said that if the greater part of the 
earth’s magnetism was due to the materials of which the earth 
was composed being permanently magnetised, then it was 
tolerably certain that this magnetic effect was wholly confined 
to a layer not much more than 12 miles thick. The lecturer 
concluded by emphasising the enormous importance of the 
work which had been done in studying the bebaviour of the 
compass in iron ships, and the improvements effected in the 
compass chiefly in this century due to Lord Kelvin. Dr. 
Fleming’s audience numbered over two thousand. | 


The Electric Furnace.—In the current number of the 
Annales de Chim. et de Phys., M. Moissan, says Nature, gives an 
interesting account of his experiments on the volatilisation of 
refractory substances in the electric furnace. The sublimates 
were condensed on the outside of a curved copper tube placed 
two centimetres below the arc, and just above the substance 
under examination. A rapid current of water was passed 
through the tube, and kept it cool during the experiments, 
which usually Jasted for about five minutes. The volatilised 
metals were copper, silver, platinum, aluminium, tin, gold, 
manganese, iron, and uranium. Quantitative experiments were 
not made in every case, but it appeared that manganese was 
sublimed more rapidly than the others, and that the rate of 
volatilisation of copper was about five times as rapid as that of 
gold. The condensed metal was usually, in great part, in the 
form of little spheres. Silicon and carbon were also volatilised 
and condensed on the tube, though the amount collected of the 
last named element was very small, and lime, magnesia, 
zirconia, and silica were sublimed without difficulty, M. 
Moissan draws the conclusion that the most stable compounds 
hitherto known disappear in the electric furnace, being either 
decomposed or volatilised. Nothing resists these high tempera- 
tures except the series of perfectly crystallised compounds 
discovered by him, and consisting of borides, silicides, and, 
above all, carbides of the metals. М. Moissan intends to pub- 
lish a description of these compounds shortly. He regards 
them as being probably among the original constituents of the 
globe, and as still existing in some of the stars. 


The Application of Electricity to Paper-making.—The 
new plant of the Cliff Paper Company, says our Niagara corres- 
pondent, has been in operation a sufficient lengtb of time now to 
determine whether or no the application of «lectricity to paper- 
making effects à saving over steam ; and the verdict of the 
Cliff Company is that'it does. Of coarse, it is recognised that 
the Cliff people are especially fortunate in the matter of water 
power, but apart from this they think electric power on paper 
machines effects a saving. First they find that the electric 
power gives greater speed to their paper machines to the 
extent that their output is increased at least 40ft. per minute. 
The generators require but little attention as compared with 
steam boilers, and there are no fires to keep up; no big coal 
bills, or the expense of handling the coal; no steam exhausts ; 
none of the costly repairs such as a steam plant is always 
demanding. The Cliff Company see great economy in their 
change, from the fact that the water used to operate the Leffel 
turbine connected with the generators is a supply that was 
wasted before they put in their electric installation. So far 
one steam boiler has been dispensed with, and the other will 
rest when a dry oven has been built, so that the present steam 
used for drying the paper can be replaced by the oven, which 
is to be heated by shavings from the pulp wood. Thus it will 
be seen that the entire abandonment of steam power has about 
occurred in this mill leaving the mill’s production almost 
entirely dependent upon the water power available. The 
plant has been in operation over a month, and each day has 


increased the general satisfaction over the adoption of electric 
power. 

The Metric System.—‘ The question of the early adoption 
in England of the metric system," said Sir Douglas Fox in his 
Presidential Address to Section G, is of importance, not only 
to the engineering profession, but also to the country at large. 
The recommendation of the recent Royal Commission, appointed 
for the consideration of the subject, was that it should be 
taught at once in all schools, and that, in two years' time, its 
adoption should be compulsory ; but it is much to be regretted 
that, up to the present time, nothing has been done. The 
slight and temporary inconvenience of having to learn the 
system is of no moment compared to the great assistance it 
would prove to the commercial and trading world; the sim- 
plification of caleulations and accounts would be hailed with. 
delight by all so soon as they realised the advantages. Eugland 
is sufferiug greatly in her trade with the Continent for want 
of it. Our foreign customers, who have now used it for many 
years, will not tolerate the inconvenience of the endless variety 
of weights and measures in use in: England ; and they con- 
sequently purchase their goods, to a great extent, from 
Germany, rather than use our antiquated English system. 
It is no exaggeration to say that, with their knowledge of the 
metric system, they regard ours as completely obsolete and- 
unworkable, just in the same way as we should were we to 
buy our corn, our wine, our steel and iron, by the hiv, the 
ephah, or the homer, or to compute our measurements by 
cubit, stadium, or parasang. It behoves all who desire to 
see England regain her trade to use all their influence in 
favour of the adoption of this system, as its absence is, doubt- 
less, one of the contributory causes for the loss that has taken, 
and is taking place. An important argument in favour of the 
metric system of weights and measures is that it is adopted all 
over the civilised world by physicists and chemists; and it 
may be stated with confidence that the present international 
character of these sciences is largely due to this.” 

Contemporary Electrical Science.—Papers on X-rays stilb 
form the staple article of the foreign scientific Press. Useful 
abstracts of these are found both in Wiedemann’s Bezbldtter 
(No. 8) and in the Proceedings of our own Physical Society. 
The latter for September mentions that Messrs. NOvAEk and 
бос have found absorption to increase with the number of 
atoms in the molecule, and with their atomic weights. Fluorine 
has an :xceptionally high absorption, and bones owe their 
opacity mainly to fluoride of calcium.——C, DozLTER has found 
that the absorption of X-rays is often anomalous ; rock salt, 
sulphur, potash nitre, and realgar are opaque, considering their 
lightness ; cryolite, corundum, and diamond, though heavier, 
are perfectly transparent. He finde, in contradiction to the 
last author, that chemical constitution affords no guide, 
and the direction of the orystallographic axes is also with- 
out influence. He proposes a scale of transparenoy for 
these rays, consisting of diamond as the most transparent, 
corundum, tale, quartz, rock salt, calcspar, cerussite, and 
realgar as the most opaque. Messrs. EDER and VALENTA 
have failed to shorten exposures by using orthochromatic 
plates, but have shortened it by heating to 50°C., or by a 
screen of fluoride of calcium, used with a silver-bromide and 
celluloid film. Among the Beiblätter abstraets, we find an 
acoount of GRUNMACH'S success in discovering phthisis colonies 
in the lungs of a young man by means of a fluorescent screen, 
which also was capable of revealing arterio-sclerosis.of the 
aorta. М. Levy, in addition, observed the working of the 
stomach and the heart, which is the most opaque of the 
internal organs. G. Branpgs found that X-rays could be seen 
if the crystalline lens were removed from the eye. All the 
humours of the eye are more or less opaque to them. There 
is also an abstract of & Paper on electromagnetic units from 
the Proceedings of the Tokyo Mathematical and Physical 
Society. It is more sober and conciliatory than a certain. 
militant pseudo-Japanese letter we published last year, but 
there is not much more likelihood of these recommendations 
being adopted. The ohm ів to be 109 absolute C.G.S. units, 
which would make the ampere and coulomb equal to one 
absolute unit each. The only index will be 8, positive or 
negative. The old names of quantities are retained. ` 
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ELECTRICAL DISTURBANCES IN SUBMARINE 
CABLES.* 


BY W. Н. PREEOE, C.B., F.R.S. 


Many interesting problems arise from time to time in the 
practical applications of electricity which tend to develop, or 
confirm, theoretical deductions on a scale beyond the dreams 
of the laboratory experimenter. In no branch has this 
been more pronounced than in submarine telegraphy. Long- 
ocean cables contain invariably only a single core.t Multiple 
cables, that is, cables possessing more than one core, are 
usually short in length, and are, in consequence, free from 
those disturbing elements which, existing in long lengths, 
make such circuits difficult to operate successfully, А dis- 
turbance is the result of the expenditure of energy in the wrong 
place. It tends to loss of efficiency. In telegraphy this means 
mutilation of signals and loss of speed in working. In tele- 
phony it means indistinctness of speech, the presence of 
extraneous and distressing. sounds, or the reduction of distances 
through which speech is practical. 


0 Meridian 
4 


_ кың 
М 0 Meridian 


Fig. 1.—Map of Part of North Sea, showing Bacton-Borkum (2), 
Lowestoft-Norderney and Lowestoft-Borkum .Cablea. 


The longest multiple cables worked by the British Post 
Office are those connecting the coast of Suffolk and Norfolk 
with Germany, and these cables have four cores each. 

The following table gives their lengths and particulars :— 


Length Capacity Resist- | 


Name of Date in in ance 
cable. laid. | naut. microfds. in ohms. К ЁЎ | Remarks. 
| miles. K. 
Lowestoft- ; 
Norderney) 1866 | 225 | 751 198,100 No brass tape. 
Lowestoft- |. : 
5 ) 1871 | 225 | 660 175950| Ditto. 
Bacton- | 1891| 211 | 650 149,940| Ditto. 
ae 4 | Separate brass 
im } 1896 | 224 8640 1,500 126,000 | {аре round 
| | each core. 


The Norderney and other cables in the North Sea having 
been attacked and punctured by the Limnoria terebrans, a small 
boring mollusc, it was decided to cover the cores of all new 
cables with brass tape armour, an effective remedy against 
this depredator. Hitherto brass tape had been used solely 
for this particular purpose. It was wrapped round the whole 
of the cores after they were stranded together; but, for other 
reasons which will appear, the second Bacton-Borkum cable, 
laid this year, had each core separately and independently so 
protected. 

These four cables, forming 16 circuits, are worked as a rule 
by the Hughes type-printer; but on two circuits, the double- 
current-Morse system is employed. In all cases the earth is 
used as the return. The presence of disturbances from induc- 


* Paper read before the British Association at Liverpool, Section A. 

t The term core is applied to the copper conductor and its insulating 
sheath or dielectric. 

t The product К R expresses the law that the time constant of a circuit 
varies as the product of its active capacity and its ohmic resistance. 


tion was first seriously brought under notice after the laying 
of the Bacton-Borkum cable in 1891. This cable is one of 
the ordinary four-core P.O. standard type, without any brass. 
taping, а section of which is shown in Fig. 2. On commencing 
to work the four wires, it was found that, although we had a 
perfect cable, with better copper, and gutta-percha of lower 
static capacity than usual, the Hughes working upon the four 
circuits was very unsatisfactory. Twelve months after its 
submersion, a series of observations was made upon the three 
then existing Anglo-German cables, when it was made clear 
that there was still very much more disturbance upon the 1891 
Borkum than upon the old cables via Lowestoft. After very 
careful examination and consideration it was concluded that 
the difference was due to the better mechanical condition of 
the new cable, upon which the compound was still practically 
sound, preventing a complete and continuous soaking with 
water of the hemp yarn around and between the cores, with 
the consequent absence of the shielding effect which existed 
in the older cables, owing to their more thorough saturation. 
It was consequently assumed that the new cable would improve 
with age. But this disturbance presented itself in a more 
serious manner when attempts were made to work duplex 
Hughes, and also when testing the Wheatstone automatic 
system upon one of the cores. It was found that duplex 


Fig, 2.—Ordinary 4-Core Submarine Cable. Deep Sea Type. 
1071bs. Copper, 150lbs. G.P. to scale. 


Hughes was just possible, but owing to the disturbance from 
the other cores the signals were mutilated so frequently that 
working was too unreliable for ordinary business. The dis- 
turbances from Wheatstone working were still more serious. 
The Hughes apparatus is worked by short, sharp, intermittent 
currents, separated from each other by varying intervals of 
time. These time intervals determine the letter to be printed. 

The causes of disturbance are induction and leakage. The 
latter may be ignored, for the insulation of our cables is prac- 
tically perfect. The induction may be either electrostatic or 
electromagnetic. The former is the primary agent in reducing 
the speed of working in telegraphs, and in deteriorating the 
clearness of speech in telephones. A part of the energy of 
the current is absorbed by the capacity of the line, and stored 
up as a charge producing in discharge retardation and pro- 
longation of signals. Electrostatic induction between core 
and core is the principal cause of the disturbance between the 
conductors of multiple cables. Electromagnetic induction 
also produces serious disturbances on straight parallel circuits 
with earth return, whether used for telegraphs or telephones ; 
but between the two wires of a metallic circuit it may have & 
very beneficial influence in telephone working. 

It is very easy to differentiate the electrostatic from the 
electromagnetic effects. The former differ in direction at 
each end of the circuit when discharging. The latter main- 
tain the same direction throughout. The former vary with 
the voltage, and the latter with the amperaye. 

During the experiments with the Wheatstone system, to 
which I have referred, it was found that the disturbances on 
the Hughes circuits, due to automatic sending on another 
core of the same cable, increased with the rate of working.. 
Thus, with the same voltage, viz. 80, at 

Key speed (80 words per minute), the effect was negligible. 

Automatic (40 words per minute), the effect was distinct. 

Automatic (50 words per mu the effect was serious. 
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Maximum speed of the cable (70 words per minute), the 
-effect was prohibitive. 

The greatest disturbances were observable when automatic 
.ànd Hughes were working in opposite directions. The signals 
on the Hughes were sometimes in advance and sometimes in 
retard. Hence they were so greatly mutilated that Hughes work- 
ing was impossible. This was due to the consonance which occurs 
in two parallel circuits. When the mutual inductive influence, 
either electrostatic or electromagnetic, or both, between them, 
produces in either conductor greatly increased or greatly 
diminished currents, the one will advance and the other retard 
the signals so as to render telegraphy impracticable. The 
brass tape around each core entirely shields the conductors 
from electrostatic induction. The separate and independent 
-brass taping of the 1896 cable has fully complied with my 
anticipations. The disturbances upon the cables are reduced 
to a negligible extent. They are one-sixth of those observed 
on the 1891 cable. They would entirely disappear if we could 
remove the electromagnetic effects. The possible rate of 
"working, after several months’ submersion, on the new cable, 
is 88 per cent. greater than on the 1891 cable, but this is due 
-chiefly to the reduction of the KR. The improvement in 
the signals is shown by the two recorded curves (Fig. 8). 
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The surface of the conductor in such & cable is one plate 
and the earth the other plate of a condenser. At every point 
of the course of the current this capacity must be satisfied. 
Work is done on the dielectric in establishing an electric 
field. Lines of electric force are formed through the medium, 
varying in number with the force exciting them, and with 
the thickness and specific inductive capacity of the dielectric. 
Energy isstored up. The charge thus held must be neutralised ' 
or dissipated. Discharge to earth through each end is the 
result, and this, with the resistance of the circuit, produces 
retardation of signals. 

Neutralisation has been attempted in submarine telegraphy 
by sending reversed currents, but with only partial success. 

With parallel conductors and telephone working the con- 
ditions are very different. The total energy expended in any 
circuit in a given time may be considered under three heads :— 

1. That expended in overcoming resistance. 

2. That expended in producing the electric field. 

8. That expended in producing the magnetic field. 

In each case we must consider the energy stored up and 
that dissipated. The former tends to retardation, the latter 
to work done, and therefore to reduction of efficiency. Care- 
ful regard must be paid to the directions in which the different 
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The time constant * of the 1891 cable is 0:0513 second, and 
‘that of the 1896 0:0450 second, measured by the Hughes 
instrument, which is a capital chronograph. 


PART IL—TELEPHONE CABLES. 


An important form of multiple cable to consider is that 
required for telephone working. The cable connecting Eng- 
land and France, forming the Channel section of the London- 
Paris telephone circuit, has cores of the ordinary type as 
‘shown in Fig. 1, using gutta-percha as the insulating medium, 
but with its capacity and resistance reduced to a minimum. 
It gives two circuits between London and Paris, and works 
very satisfactorily; but we want to bridge over greater dis- 
tances, and eventually we hope to reproduce speech even 
across the Atlantic. The Dover-Calais type would not do for 
a greater distance than say 30 nautical miles. The distance 
‘to Belgium is 47 nautical miles, to Holland 108, to Germany 
211 nautical miles. With paper as the dielectric, having half 
the specific inductive capacity of gutta-percha, and with our 
later experiences of air spaces, cannot we devise а new form 
‘of cable that will bridge over these greater distances? We 
must eliminate all disturbances, and we must reduce capacity 
and resistance to their lowest limits. The former is simple, 
for well-insulated, symmetrically-twisted metallic circuits are 
free from all external disturbances. The latter is more com- 
plicated, and is surrounded with great practical difficulties. 
The problem is to diminish the time constant of a metallic 
circuit so that it shall approach zero. 

If there were no time constant, current waves would rise 
instantly to their working maximum, and as rapidly fall to 
zero. If we could materially diminish the causes of retarda- 
tion in such cables, speech by telephone would be possible to 
great distances. This can be done theoretically by neutral- 
ising the effect of static capacity by the opposite effect of electro- 
magnetic induction. 

The conditions which retard current waves and thus deter- 
mine the time constants in single conductors embedded 
in a solid cylindyical dielectric are very different to those 
which act in double conductors or parallel metallic loops. 
Lord Kelvin in 1855 dealt with the cases of direct currents 
and distributed capacity in a complete single circuit. 


»The time constant here referred to is the time that the current takes 
to rise to the necessary strength to work a relay in normal adjustment. 


disturbing forces act, for it may be that they oppose each other: 
and direct the energy into the original channel under modified 
and more favourable conditions. Thus, if the whole effect of the 
electrostatic field is neutralised by that of the electromagnetic 
one, the total energy developed is expended on the circuit itself, 
disturbances are eliminated, and the service improved. This is the 
case of a metallic circuit having a microphone transmitter at 
one end and a telephone receiver at the other. The capacity 
of such a system will tend to store up a portion of the energy of 
each current, but the electromagnetic induction between them 
will tend to supply the deficiency. If the two wires of the 
loop be far apart the influence of mutual induction will be 
much less than that of capacity. As they approach, the elec- 
tromagnetic induction must increase at a greater rate than 
that of the electrostatic induction, until, finally, at the limit 
when they coincide, the one must exactly neutralise the other. 
This, perhaps, is better seen if we consider the case of a con- 
centric cable; for, in this case, the number of lines of electric 
force does not increase, while the number of lines of magnetie 
force cutting the other conductors does increase rapidly as the 
outer conductor approaches the inner. The maximum induc- 
tion from each source must take place when the two conduc- 
tors are infinitely near each other, and this maximum must 
equal the primary current, for it cannot exceed it unless there 
were fresh creation of energy. Thus, as the separating dielectric 
becomes smaller and smaller, the two effects approach each 
other closer and closer, until, at absolute contact, they annul 
each other. The result must be that if these be the only 
conditions present, the time constant must diminish as the 
two conductors approach each other, and in the limit it must 
disappear. Twenty miles of concentric cable (Fig. 4), insulated 
with paper, were made and laid in the streets of London to test 
this reasoning, and comparisons were made with ordinary 
parallel cylindrical conductors, insulated both with gutta- 
percha and with paper and air. The result was very 
encouraging; but an unsuspected ditticulty arose from the 
want of symmetry of the capacity of each conductor and the 
earth. The insulation resistance of each conductor was also 
different, and the result was that when the concentric cable 
was joined to overground wires, serious disturbances were 
experienced in the working circuits, which, however, were 
remedied by crossing the conductors of the concentric cable at 
several points, so that each side of the circuit was sometimes 
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the inner and sometimes the outer conductor. This, however, 
is a cure that could not easily be applied to a submarine 
cable. It is clear that in such a cable symmetry of capacity 
with earth and of insulation is essential. 

The experiment with the concentric cable shows that we 
have to consider not only the capacity between the two 
conductors, but that between each conductor and earth. 
Symmetry can be produced if the conductors be shaped and 
arranged as in Fig. 5. Only a certain number of lines of 
electric force, dependent on the voltage present, can emanate 
from each conductor. The closer a and 5 (Fig. 5) are to 
each other, and the further they are from the earth, the 
greater the number of lines between the conductors and the 
fewer to the earth. The electric field is, in that case, confined 
almost entirely to the space between a and b. 
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Fia. 4. Ета. 5. 

Taking the transverse action upon each element of such a 
core working telephones, each conductor is a source of periodic 
and opposite alternating electric force, and a displacement 
current passes through the dielectric that separates a and 5, 
varying not only with the electric forces and the specific 
inductive capacity, but with the frequency of the alternations. 
There is no storage of energy. It is dissipated as heat, but 
this heat, with the very small amount of energy expended in 
telephone working, cannot be sensible. It must, however, 
ultimately limit the distance at which we can reproduce 
Speech. 

Taking the longitudinal action per unit length of each con- 
ductor, since there is no storage, but only a small expenditure 
of energy between the conductors, the rate of fall of voltage 
must be slightly greater than that required by Ohm's law. 
It should not, however, cause retardation, because that is the 


result of storage and release of energy. It is different, how- 
ever, with the condenser action between each conductor and 
earth. Here there must be some storage of energy, but, for 
the reason given, this must be small; and in an insulated 
system like a telephone circuit, and with а thick dielectric 
sheath, the effect may possibly be neglected. 

The problem resolves itself into a practical question: What 
is the best form to give the cable with our existing experience 
and our available materials? My present solution is given in 
Fig. 6. The conductors are insulated first with paper and 
then with a thick coating of gutta-percha. Paper only exists 
between the conductors. The cable is sheathed and com- 


pounded in the usual form. There are four circuits, instead} 
of two, as at present in the London-Paris cable. 

With such a cable I have little fear of speaking between 
England and Germany; but to test the practical points that 
arise in the manufaeture of such a cable it is proposed to 
make and lay a short one to the Isle of Wight. If my reason- 
ing is correct, and so far experiment has confirmed it, then 
not only ought we to be able to speak to great distances, but the 
type of ocean cables must be revolutionised, for what is true 
for telephony must be equally true for telegraphy. Cables 
such as those across the Atlantic might, with the same weight 
of copper, be made to transmit a greater number of words per 
hour than they do now. 


A DIRECT-READING WHEATSTONE BRIDGE.* 
BY A. P. TROTTER. 


In James Swinburne's ** Practical Electrical Measurements ” 
1888) Major Cardew's Lightning Conductor” bridge is 
escribed, and is followed by a modification arranged by Mr. 

Swinburne as “а simple bridge on an emergency, or for 
amateurs.” : 

* An evenly divided scale, divided into, вау, 1,000 parts, is 
mounted as shown in Fig. 10. A uniform wire is stretched 
over it from the binding screw E to N, returning by D and F 
to the other binding screw H. The points E, K, M, 
and H are fixed, because they are determined by the design of 
the apparatus. The problem is to find the points F and D. 
so that the bridge will read proportionally from M to K, and 
will read in ohms, or tenths, or hundredths.” The mode of 
calibration is discussed at some length. 


Fic. 1 (Fig. 10 reproduced from Practical Electrical Measurements). 


It is to be observed that, unlike the ordinary Kirchoff 
bridge, the ratio arms are HD and FD, not HF and FD. 
Part of the slide wire GM is proportional to the unknown 
resistance + the remainder of the slide wire. In no books 
to which I have access can I discover the inventor of this mode 
of using a Kirchoff bridge. In the old mode two readings were 
taken, one from each end of the scale, and a ratio was obtained 
from which the unknown resistance could be calculated. This 
is far too cumbersome for practical use. I assume that this 
very valuable mode is due to Major Cardew. Mr. Swinburne. 
suggests that more than one pair of points, F and D, may be 
found for more than one ratio. The form of bridge which is the 
subject of the present Paper is derived from this suggestion. 

The first modification is that the wire is not in one con- 
tinuous length, but is arranged as in Prof. Cary Foster’s mode 
of comparing two slide wires, and consists of two wires con- 
nected together at one end by a bar of negligible resistance. 
One of these wires constitutes the ratio arms, and the other is 
the slide wire. The former is concealed in the instrument. 
Ratio points are carefully found once for all, and branch wires 
are soldered at these points. Among other reasons for which the 
manufacture of this bridge has been placed in the hands of 
Messrs, Crompton and Co. is the value of the experience which 
that firm has acquired in accurate adjustments of this kind in 
the manufacture of potentiometers. 

It does not appear, in Mr. Swinburne's book, that he recog- 
nised that if two separate wires and a low-resistance connecting 
piece be used, the zero of the scale of resistances on the slide 
wire is always to be found opposite the ratio point on the ratio 
wire. To take advantage of this disposition, the scale of the 


* Paper read before the British Association at Liverpool, Section A. 
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present bridge is made to slide. This is the second modifi- 
cation. 

Ratio points 1:1, 1:5, 1:10, 1:20, and 1:100 are deter- 
mined, and the necessary branch wires are attached. The scale 
sliding in a groove is provided with a spring catch which holds 
it accurately in place, with the zero opposite to any desired 
ratio point. In order to avoid the idea of applying a ratio, 
the ratio points are described as 2, 10, 20, 40, or 200 “ohms 
maximum reading,” the scale being divided from 0 to 20. This 
constitutes the third modification. The fourth modification, 
arising immediately from the last, is the utilisation of the 


Fic. 2. 


Spring catch for making contact between tbe ratio branch wire 
and tbe galvanometer. A galvanometer wire runs by the side 
of the slide wire, as in the Crompton potentiometer, and con- 
tact is made by the spring catch between this wire and the 
ratio branch wire. 

The above diagram, Fig. 2, shows the connections. The 
whole arrangement has been reversed, in order that the scale 
may read from left to right. 


2 3 4 5 6 7 
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a+b x 


since 6=c and the triangles are similar, —-. Fora ү 


ratio, b is 5% of the whole wire а +b, and а is 455. 

Nickel steel wire is used. The strength, hardness, freedom 
from corrosion, high resistance and moderate temperature 
| coefficient of this material, make it peculiarly applicable for 
this purpose. It has been well tested, and has been found 
very suitable for potentiometers. The arrangement of the 
bridge as described allows the terminals to be very conve- 
niently arranged. 


The details of the instrument have been worked out by Mr. 
W. C. Fisher, of Messrs. Crompton and Co. The wires are 
15in. long, and have a resistance of 2 ohms each. The whole 
instrument is lft. Hin. long, 23in. wide and lin. thick, includ- 
ing terminals. For low re-istances the scale is pulled half way 
out, the maximum reading would be 2, but the two projects 
beyond the limits of the slider, and the highest reading is 


l obm. One division of the scale is equal to T, and this 


—ü— ——nn — ERU 
DOO OHMS MAXIMUM READING 
10 ii 12 13 20 


14 


Fic. 4. 


The ratio wire is divided into two parts, a and b. The ratio 
із not a/b, but (a + b)/b. The slide wire is divided by the sliding 
contact into two parts, e and c+d. The portion d is a measure 
of the unknown resistance x. The portion c is beyond (to the 
left of) the zero of the scale, and is equal to ö. Then 

at+b_xzt+tet+dte 
b c+d 

Let the line ba be divided into any two parts b and a. Draw 
the line cdex parallel to b a. Complete the right-angled 
; a+b x+e+d+e 


triangles, as shown in Fig. 3. Then 5 СЫН. and 


may be divided by the vernier. For high resistances the scale 
is pulled out 0:15ір., and the highest reading would be 200 
ohms. This, however, projects beyond the limits, and 198-5 
ohms is the highest reading. One division of the scale is equal 
to 1 ohm, and may be divided by the vernier. It is hardly 
necessary to claim high accuracy for this instrument which is 
intended for general use and for measurements of the same 
character as those of current and pressure for which ordinary 
ammeters and voltmeters are used, to claim that it is at least 
more accurate than such instruments is perhaps not pre- 
sumptuous. 


NOTES ON THE NIAGARA POWER-HOUSE EXTEN- 
SION WORKS AND THE BUFFALO POLE-LINE. 


BY ORRIN E. DUNLAP. 


The work of extending the great wheel-pit of the Niagara 
Falls Power Company at Niagara Falls is now well under 
way, the contraet for this work being in the hands of E. D. 
Smith and-Co., of Philadelphia. It is quite certain that 
more than one branch of the engineering science will find 
considerable gratification in the progress that this work 
denotes, while also feeling pride in the success of the original 
power installation ; for it will be recalled that in no other 
-country is power developed in such big units as in this plant 
at Niagara Falls, which over one year of constant service has 
demonstrated to be perfect of its kind. It has come to be an 
almost daily occurrence at Niagara to have notable engineers 
from foreign countries visit this plant to see what is being 
done and has been accomplished there. 
_ The present work on the wheel-pit will provide accommoda- 
tions for double the number of turbines and generators now 
in use, the plan being to instal seven more water wheels 
and the same number of dynamos, making a total of ten of 


each, or a total capacity in this section of the power-house of 
50,000 g.». Mr. William A. Brackenridge, chief engineer of 
the Cataract Construction Company, isin charge of the work ; 
and under his immediate supervision the wheel-pit will be 
extended a distance of 294ft., making the total length of the 
pit 484ft., with a depth of 179ft. The average width of the 
wheel-pit will be 20ft., to be increased at the top to make 
room for masonry walls 6ft. wide. 

The experience gained in the original installation has led to 
a decision to make some changes in the new portion of the 
plant, and these are worthy of mention. One change will be 
that all the mouthpieces of the new penstocks, seven in number, 
will be built in the wall. This is so that when generators 
Nos. 7-10 inclusive are installed, no masonry will have to be 
done, it all having been finished. Then it has been found 
advisable to increase the openings directly under the generators, 
and this will be done in the new work. In that portion of the 
wheel-pit now in use the girders have their ends built right 
into the walls; but in the pit now in course of construction 
the ends of the girders will be supported on castings, which 
will be placed in the walls. Still another important change 
is to be made in the method of supporting the wheel case and 
lower penstock elbow. At present they are supported on 
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girders, but those to be installed in the future will have pro- 
jecting ribs supporting them on castings, thus dispensing with 
the girder supports. These supports will be bricked into the 
walls. These changes are brought about by the belief that 
should a girder become damaged from rust or other cause it 
will be much easier to replace it if 16 rests on а casting than 
it would be if built right into the wall. 

The fields of the generators now in service are excited by 
current obtained from 200 kilowatt transformers located at 
one end of the switchboard structure ; but with the completion 
of the extension works it is proposed to do away with these 
exciters, and four small turbines will be placed in the wheel- 
pit to operate four exciters located on the power-house floor. 
While the present method is in every way efficient, it is felt 
that the new plan described will be in the line of an improve 
ment, while it will also afford an absolutely independent source 
of supply for the exciters. 

. While the main subway is to be extended, a new conduit is 


provided for on the west side of the building. This will be | 


7ft. Gin. by 4ft. 4in., and is designed to carry light and power 
cables. It is worthy of mention that the changes in the 
arrangement of the turbines were suggested by Dr. Coleman 
Sellers, who is the chief engineer of the Niagara Falls Power 
Company. The cost of the wheel pit extension will be fully 
$800,000, and the work is to be done by May 1, 1897. 


and on the morning of April 4, 1895, Mr. Rudolphe Baumann, 
a Swiss engineer, representing the makers of the turbines, 
moved the small wheel controlling the initial turbine. The 
service the turbines and generators have seen since then has 
fully and successfully demonstrated the success of the 
plant, and now this extension is further evidence of the faith 
of the capitalists at the back of this great development. Not 
content with selling power for home consumption, they have 
contracted to deliver it in Buffalo, 22 miles away. Already 
the transmission line is in course of construction. The con- 
tract for this line, as already stated in a previous issue, has 
been let to the White-Crosby Company, of Philadelphia. The 
poles are to be of round cedar, shaved and painted, with tops 
9in. and 10in. They wil! vary in length from 85. to 50ft., 
according to the soil in which they are erected. All cross- 
arms will be 12ft. long, 4in. by Gin. thick, dressed and 
painted. They are to be made of lin. by 2din. angle iron 
formed hot and bored for angle screws. Each brace will 
weigh about 20lb. On each pole there will be two cross- 
arms, and on the ends of each arm iron pins will be set to 
prevent the conductor falling to the ground in case the tie- 
wire loosens or the insulator breaks. Barbed fence wire of 
galvanised iron will be carried on the pins of the upper 
arms for lightning protectors, while another fence wire will 
follow the tops of the poles for the same purpose. These 


Scene of the Wheel-Pit Extension : Niagara Falle Power House. 


In order that the turbines and generators now in use may 
not be disturbed, the manner of excavating is somewhat 
different from what it was in the original section of the pit. 
The blasts are not so heavy. Channelling machines cut the 
rock, and then it is blown loose in benches. Big steel 
derricks, operated by steam, raise the dumps to the cars into 
which the muck is dumped, and are then drawn over the 
tracks of the Niagara Junction Railway to the trestle of that 
road, on the lands of the Niagara Falls Power Company, 
. where it is used for filling to make a solid road bed. The 
muck of the original excavation was used for filling in lands 
under water, and thus many acres were reclaimed, on some 
of which fine factories to-day stand. This filling in beneath 
the trestle of the Niagara Junction Railway will of itself be a 
notable improvement in connection with the Niagara project, 
the road affording terminal facilities of the Power Company's 
lands. 

The letting of this contract defines in a very clear manner 
the success which the power development of the Niagara 
river has met with. The first sod in the construction of the 
tunnel was turned by Capt. C. B. Gaskill on October 4, 1890 ; 


wires will be grounded at the foot of every fifth pole. 
From the fact that provision is made for 12 copper conductors 
of stranded bare wire, each of 350,000 circular mills, every 
pole will have to support about 1,200lb. of copper, and thus 
it will be seen that the strain on the pole-line will be some- 
what heavy. The poles will all be set in concrete or rock, 
and the line will be fenced and probably guarded by a patrol. 
There will be a transposition of conductors from pole to pole, 
in order to overcome the effects of induction, and complete 
transposition will be made every five poles. One of the inte- 
resting and novel features of this transmission line will be the 
insulator used. It is to be made of porcelain, and will be of 
special design. This insulator is known as the double petti- 
coated insulator, and on the outside petticoat there is a gutter, 
so that the water will be drained clear of the crossarm. This 
is expected to prevent the formation of icicles on the insulator 
at any place where they would touch the crossarm. Another 
important feature will be that none of the weight of the con- 
ductors will rest on the die wires, as is generally the case. 
The transmission will be by three wires, and power is expected 
to be delivered in Buffalo some time this autumn. 
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APPLIED ELECTRO-CHEMISTRY.* 
BY JAMES SWINBURNE. 


The pressure needed to cause a given decomposition is frequently 
calculated from the thermo-chemical data given in pokok booke: As 
a coulomb decomposes a given weight of, say salt, and as the com- 
bination of the sodium and chlorine which produce that amount of 
salt give outa definite quantity of energy as heat of combination 
when they form salt. it seems at first sight that by dividing the quan- 
tity of energy by the quantity of electricity we should get the pressure 
corresponding to the reaction. Broadly speaking the pressure 
needed to electrolyse follows the heat of combination, but care 
must be taken not to take wrong data. The thermo- chemical data 
quoto in books on general chemistry are mostly taken from a 

our-volume book of researches by Thomsen, and are not always 
quoted intelligently. It is generally necessary to look up the con- 
text to see exactly what the author means. The heat of combination 
of, say, zincand oxygen may be found on examination to be the heat of 
metallic zinc burning in gaseous oxygen. Allowance must in many 
calculations be made for the elements in compounds changing their 
physical state. Other reactions have taken place in a solution, a 

recipitate being formed, in which case heats of solution are 
involved. In working with data from Berthelot's book allowance 
must be made for the old notation. In many cases people totally 
misapply these data. For instance, in calculating the electromotive 
force of a Daniell cell, we are not really concerned with the heat of 
combustion of metallic zinc in gaseous oxygen, though it frequently 
figures in such calculations in spite of the fact that oxide of zinc is 
not formed. These thermo-chemical data should, therefore, not be 
used blindly ; and should only be employed by those who really 
understand what they are doing. Chemical reactions do not neces- 
sarily take place so as to give out the maximum energy, however, 
so these thermo-chemical data cannot fit. 

Suppose we have two primary cells ; suppose at the temperature 
of the air they give one volt ; imagine them coupled together, back 
to back, so that there is no current ; suppose those cells, like most 
primary cells, have a temperature coefficient, so that the electrical 

ressure given depends on the temperature; suppose that at a certain 
higher temperature the cells give 1'1 volt ; let one be kept at this 
temperature, and the other at the temperature of the air ; we then 
have 0:1 volt available, and there will be a current backwards 
through the cold cell. The chemical work is just the same in the 
cells, except that all that is done in one cell is undone in the other. 
The capacity for heat of the whole cell is not altered by any changes 
in the compounds contained in it, as the specific heat of a compound 
depends only on the elements that compose it. We thus have a 
simple example of the pressure not being in accordance with the 
heats of combination, as the heats of combination would give the 
same pressure for the two cells. We can риб а small motor in the 
circuit of the two cells, and get work done without any chemical 
energy being used up, as the chemical action is the same in the two 
cells. As this would otherwise mean perpetual motion, it is clear 
that the work done by the motor must be accounted for by heat 
disappearing somewhere in the circuit. The only place this can 
happen is in the cells. One or both of the cells must 
therefore be taking & continuous supply of heat from its sur- 
roundings and giving it out as electrical power. The cold 
cell cannot be taking heat from its surroundings, for if it were, 
and if the heat were converted into power, we need only wrap the 
hot cell in a non-conducting jacket, and the system would give 
5 motion. The hot cell must therefore be abstracting heat 

rom its surroundings, and giving more pressure than its chemical 
reactions account for. Let us therefore divide its pressure in two 
parts, the chemical electromotive force Ee, and the heat electro- 
motive force E. We can call the chemical and heat electromotive 
force of the cold cell E', and E';, and the temperatures of the cells 
T and T’, T being the higher temperature. Now the pressure of 
the hot cell is E, + Ez, and that of the cold cell E, -- E',, of which 
E', and Ee are equal. So the difference of pressure is due to the 
difference of E, and E', The difference in this case is taken as 
0:1 volt, but that is merely an example. This difference, E, E“, 
is the available part of the pressure for motor or other purposes, 
and it is due to heat taken in at the temperature T. As in such 
cases only a portion of the heat is converted into work, namely, 
T-T'T, the available pressure, which is entirely due to the 
difference in heat electromotive force, as the chemical electro- 
motive forces cancel out, can be given thus— 


Er- E, zd E,. 
Transposing, we get— 
E, E' 
T-T ` 


Е, =T 


If we imagine T to be infinitesimally above T’, T-T is dT and 


+ Cantor Lecture.—II. 


Е, — E', is dE, as the increase is the same for the whole pressure 
of the cell. We thus find that— 
dE 


=E= А 
E, ＋ E E. T T 


This is Helmholtz's equation, put in a way that may be easy to 
follow. It shows that where a cell or a vat has a temperature co- 
efficient, the pressure does not follow the heats of combination, but 
depends on the temperature co-efficient in a definite way. 

5 the hot cell had given less pressure than the cold one, the 
current would have been in the other direction; but heat must 
still be taken in at the hot cell, and a portion of it given out at the 
cold one. If a cell has its pressure higher than the chemical actions 
account for, it must absorb heat on discharging, and give it out on 
being run backwards, and vice versd. If а cell has a negative 
co- efficient, its pressure must be lower than the chemical action 
accounts for ; so, if the hot cell has the low pressure, it will be run 
backwards; but the work done by the current against the back 
pressure is too small to perform the chemical work, and the extra 
heat has to be taken from the surrounding matter. It may be asked, 
where the heat is taken up, whether at the anode or the cathode ? 
Though the locus of the disappearance of heat is not necessarily the 
seat of the electromotive force of a cell, this brings us to another 
question, which, though of purely theoretical interest, as far as 
applied electro-chemistry goes, may be discussed, the novelty of 
the view taken being my justification. 


Seat of the Electromotive Force in a Cell. 


There isnot any. After so many able chemists and physicists 
have been discussing this question for so long, it may seem rather 
bold to make such a statement as this: but to a great extent the 
question is rather one of definition. It is commonly taken for 
granted that, say, a point on a wire must be at the same potential 
as itself ; but this is not necessarily so. Instead of thinking of an 
electric circuit, with which we are a little too familiar, to be able to 
see clearly what I mean, let us take a magnetic circuit, that of the 
magnets of a dynamo for example. Imagine a unit pole" at one 
pole piece. Let it move over to the other, the work it does will be 
the measure of the difference of the magnetic potential of the 
pole pieces. If the pole is stil] allowed to move, say along a small 
hole in the iron, it will go round the field magnets to the point 
from which it started, and will then make another tour round the 
magnetic circuit, and so on. Each time ite path is a complete circuit 
which is interlinked with the electric circuit, that is to say, with 
the field-magnet windings. The work done on the pole in each 
cycle is 4r times the current turns in electromagnetic C.G.S. 
measure, or 0°47 times the ampere turns in the practical system. 
Imagine that the iron is perfectly permeable ; then all the work 
wil he done on the unit pole in crossing the air gaps ; and 
the fall of the potential across them will be 0°47 times the 
ampere turns. ere will be no force acting on the unit pole on 
its way through the small hole round the iron of the field magnet 
circuit. It will be seen that every time the unit pole goes round it. 
falls O-4rnc units of potential, so that every time it passes a given 
place it has fallen that amount. In other words any part of the 
magnetic circuit differs from itself in magnetic potential by 0'47nc. 
At any point the magnetic potential has an infinite number of 
values, differing by O-4znc. If we consider that the unit pole falls 
a height of O4 nc in going across the air-gaps, in order to make up 
for this fall, it would have to be raised the same amount on its way 
through the iron ; but we have specially assumed the iron to be 
perfectly permeable, and there is no force at all on the way through 
the magnets. The force there really is, due to the iron not being 
perfectly permeable, in the same direction as that in the air-gap. 
A unit pole describing a circuit interlinked with an electric circuit 
thus falls in potential. Its potential is not raised the same amount 
at some part of the circuit. If it were there would be no difference: 
of potential between the poles. There is thus no seat of the mag- 
netomotive force,” to use a loose term that is fashionable; in other 
words, there is no sudden rise of magnetic potential in the magnetic: 
circuit. f I 

Now take an electrical conductor, say in the form of an incom- 
plete ring, and imagine the end of a magnet to be mong slowly 
through the ring, so as to generate electromotive force. Suppose 
the wire has no resistance, merely for the sake of simplicity, and 
suppose the magnet pole is large enough to produce a volt at the 
rate it is going. If a coulomb is allowed to go from one side of the- 
air gap in the copper circuit to the other, it will fall one volt in 
potential, the fall of potential being measured by the work done, 
namely, one joule. Ear mark the coulomb, and let it go round the 
copper to the place from which it started. As we have assumed 
the copper to have no resistance, no work is done in this part of 
the circuit, and if there were any work owing to the resistance of 
the copper, it would be in the same direction as when the coulomb. 
crossed the air-gap. If allowed to go in the direction of the electro- 
motive force, the coulomb is always falling in potential. Every 
time that the coulomb passes a certain point in the circuit it falls 
one volt. Each point of the electric circuit has, therefore, an infinite 
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‘series of potentials differing by one volt. It might be said that 
this cannot be the case, because the potential of a point on the 
conductor is defined as proportional to the work done by a unit 
quantity of electricity moving from there to the earth, or 
to an infinite distance. But it can choose various paths, 
and if it goes round the magnet pole several times, it will 
add or subtract a volt for each time it goes round. At first 
sight the analogy between the electric and magnetic circuits 
does not seem very clear. The moving magnetic pole, however, 
corresponds with a magnetic current. A magnetic conductor is 
unknown ; but just as there can be a displacement current of short 
duration, or a convection current in an electric circuit, so there can 
be a displacement or convection magnetic current. The moving 
magnetic pole in this case corresponds to a convection current ; if 
it had been stationary, but had been an electromagnet with in- 
creasing excitation, we would have had a magnetic displacement 
current. Ifa magnetic circuit with a magnetic current is interlinked 
with an electric circuit, there is cyolic difference of electric potential 
round the electric circuit. If an electric circuit with an electric 
current is interlinked with & magnetic circuit, there is cyclic differ- 
ence of magnetic potential round the magnetic circuit. 


The analogy between the electric and magnetic circuits is not 
popularly understood as well as it ought to be, and its clearness has 

en very much obscured by the unfortunate use of the term 
‹‹ electromotive force," for difference of potential or potential, 
instead of for the rate of decrease of potential. We have thus 
** electromotive force" as the line integral of ©“ electric force "—a 
term not much used—and magnetic force remains as the rate of 
decrease of magnetic potential. Still further confusion has been 
produced by treating permanent magnetic displacement as analogous 
to an electric current, and permeability, which is really the ana- 
logue of specific inductive capacity, as magnetic conductivity. To 
make watters still worse, the term magnetomotive force has come 
in to denote magnetic potential, while magnetic force remains in 
the legitimate sense of rate of fall of magnetic potential. These 
absurdities have been approved by international and other con- 
gresses and committees, but the so-called work of holiday meetings 
of people with idle summers should not be taken too seriously. 
The idea of the interlinked electric and magnetic circuits and their 
analogy, and of cyclic potential, is fully worked out by Maxwell. 
Heaviside, however, has developed the subject very fully, making 
it the basis of his treatment of electromagnetic theory. I до not 
know if there are any Germans who do not read English as well as 
an Englishman reads German badly; but if so they will, if I 
remember right, find the ideas of Maxwell and Heaviside developed 
by Foppl, without Heaviside’s special kind of algebra. The idea 
of a magnetic current is, I think, due to Heaviside. 


To sum up, in the electric and magnetic circuits the potential is 
cyclic. A unit charge or pole allowed to move in obedience to the 
force acting on it falls in potential continuously, and is not raised 
in potential at any point. The difference of potential is localised 
by the properties of the electric circuit itself, such as the resistance 
and the properties of the dielectric, leaving convection currents 
out of the question for the moment ; and as there is no such thing 
as magnetic conductivity, the difference of magnetic potential is 
localised by the permeability and arrangement of the different parts 
of the magnetic circuit, and not directly by the position of the 
excitation. The engineer will say, The lines of induction cut 
the wire of the electric circuit at certain places, and must generate 
the electromotive force at those places, just as in a dynamo the 
electromotive force is generated in the wires cutting the strong 
field. This is shown by the force on the wires there.” The answer 
to this is that lines of induction are a mere conventional idea. 
Even following the idea up it will be found to be impossible to 
localise the cutting of the conductors by the lines. We can find 
two successive distributions, and we may assume that lines move, 
or that a conductor moves past them and has a pressure induced in 
it. This is mere assumption though. All we can really deal with 
is the variation of the total induction interlinked with the electric 
circuit. Мо conceivable instrument will show where the lines cut 
the conductor. A voltmeter may be connected in shunt to a part 
of the conductor and give a reading. That voltmeter has leido to 
it, and the voltmeter and the leads form a local circuit, and any 
variation of the total induction through the local circuit gives a 
voltmeter reading. Carrying a charge on a proof plane and 
measuring the work done is the same thing. As to the force on 
the conductors of a dynamo, that depends only on the current. 
. The force even then acts on the conductor carrying the current, not 
on the current. Similarly, in a magnetic circuit, you cannot find 
any effect due to the location of the excitation. 

This may at first seem a long digression from the question of 
the seat of the electromotive force in a cell. But let us carry the 
idea of a cyclic potential to a cell with two terminals connected by 
two pieces of wire to, say, a resistance which, in comparison 
with that of the rest of the circuit, we can consider infinite. 
Consider a unit quantity of electricity at the positive terminal of 
the cell. Suppose the cell gives one volt. Call the potential at the 


positive terminal anything, say 100. Follow the charge along the 
resistant part of the circuit. It does work and falls one volt, and 
gets to the negative terminal. The negative is, therefore, at 99 
volts. Seekers after the seat of the electromotive force seem to 
assume that if the charge goes on through the cell to the positive 
terminal, the potential there will be 100 again ; but it will only be 
99. The potential of the terminals differs by a volt if considered 
as connected by the resistance ; but they are at the same potential 
considered as connected through the cell If the charge were 
raised one volt on its way through the cell, the line integral of the 
electric force round the circuit would be zero, and the cell could do 
no external work. 

A great deal of work has been done on contact differences of 
potential and allied subjects, but there is room fora fallacy. The 
difference of potential between A and B is defined as proportional 
to the work done by a unit charge of electricity going from A to B; 
but one cannot work with charges of electricity without something 
to carry them ; and if A and B are conductors which may act 
chemically on the carrier, or on films of moisture, or gases surround- 
ing it, we are not really simply finding the difference of potential of 
A and B. | 

If the chemical pressure of the cell is higher or lower than the 
actual, so tbat the cell heats or cools on discharging, it might be 
said there must be something corresponding to glorified Peltier, 
Seebeck, or Thomson effects (it is difficult to remember which of 
these effects is which) between the metals and its electrolyte, and 
between the electrolytes, if there are two. But the algebraic sum 
of these differences taken through the cell must be zero; so the 
generation of heat, or its disappearance as a whole, must be 
regarded as chemical, or in some other way. Some day the theory 
of ions may be worked out on circuital principles. In the mean- 
time, I will go back to the usual way of discussing dissociation. 

Dissociation. 

Not so very long ago it was supposed that in aqueous solutions 
the water conducted the electricity, oxygen and hydrogen being 
given off in the nascent state. The nascent gases were then sup- 
posed to react on the substances in solution, oxidising and reducing 
them. Recently, however, as already mentioned, the theory of 
solutions and of electrolysis has made enormous strides, especially 
in Germany. The names of Hittorf, Ostwald, Arrhenius, Van 
t'Hoff, and especially of Nernst, are more particularly identified 
with this development. ; 

Too much space has been already given to the theory, or, rather, 
to one or two details of theory, to leave room for a long account of 
recent ideas of electrolytic dissociation. The theory is that, when 
& body is dissolved in & solvent, its molecules are moving as they 
would be in a gas. The mean free path of the molecules must, of 
course, be enormously smaller in a solution ; and, I believe, that 
has been put forward somewhere, as an objection to Van t' Hoff s 
theory. Under certain assumptions, however, the figures work out 
right. If a small quantity of sugar, say, is dissolved in water, and 
the solution is separated from pure water by a diaphragm, through 
which the sugar cannot be diffused, water will diffuse into the sugar 
side of the vessel. If it is closed, water will come in, until a 
certain pressure is produced. This is the osmotic pressure, and 
it is found to depend on the number of molecules of sugar per 
cubic centimetre of liquid. Solutions with the same number of 
gramme equivalents per litre of different non-electrolytes give the 
same osmotic pressure, and the pressure corresponds to the pres- 
sure they would give as gases occupying the volume of the whole 
solution. Solutions containing the same number of gramme 
equivalents per litre also give the same vapour tension, and 
the same freezing point. Electrolytes, however, have higher 
osmotic pressures than Avogadro's law applied to solutions would 
give. This is explained by the dissociation or ionisation of salts in 
solution. Dissociation is a rather unfortunate term, as it is used 
for such splitting up as that of ammonium chloride into ammonia 
and hydrochloric acid when heated, in which cases both the bodies 
found are ordinary substances. In electrolytic dissociation, for 
instance, salt splits into sodium and chlorine. The chlorine and 
sodium atoms are not as in free chlorine and metallic sodium, but 
are electrically charged, and give up their charges to the anode and 
cathode. Only part of the salt is dissociated, the proportion not 
dissociated or ionised depending on the strength of the solution. 
Thus in a very strong solution very little of the salt is ionised. The 
term **ionised is, perhaps, preferable to dissociated, as it suggests 
electrolytic dissociation as opposed to ordinary dissociation where 
the compound is not split into electronegative and electropositive 
radicles. As the solution is more and more diluted, the salt 
becomes more and more ionised. The electrical conductivity is 
due to the possibility of convection ourrents of the ions. The salt 
that is not ionised does not conduct. The current in the liquid 
consists of charged ions moving in different directions under the 
electric force. As the ions come against the electrodes they 
give up their charges, and are deposited as metals or given 
Off as gas, as the case may be. The conductivity of a solution 
depends only on the number of free ions per cubic centi- 
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metre. А very strong solution has very few, so it conducts 
badly. As the solution is diluted the ionisation goes on more 
quickly than the dilution, so that though there is less of the 
elements of the compound in a cubic centimetre, the proportion 
ionised is so much greater that the total number of free ions per 
cubic centimetre is increased, and with it the conductivity. As 
dilution proceeds the ionisation no longer compensates for its effect, 
and we finally have a very dilute solution in which, though the 
ionisation is nearly complete, there are so few ions in a given 
‘volume that the liquid hardly conducts. Suppose, however, that 
‘we take a given quantity of the salt and dissolve it in a right prism 
of water of a given length with electrodes at the ends, and measure, 
not the conductivity, but the conductance from plate to plate ; as 
the liquid is diluted, the increase of cross sectional area of the 
rism exactly counteracts the decrease of conductivity due to there 

ing less of the elements per cubic centimetre, so that the increased 
ionisation tells independently. By this method in fact the com- 
bined charge carrying capacity of all the free ions in a given quan- 
'tity of salt is measured, and it increases with dilution as the 
ionisation goes on, and tends towards a maximum at the point of 
complete ionisation, which exists at infinite dilution. By making 
‘a series of observations the molecular conductivity at infinite dilu- 
:tion, that is under the condition of complete ionisation, is found, 
and the ionisation, or the proportion of the ionised part to the 
whole of the salt at any dilution can be found from the conduc- 
tivity. The results so obtained account perfectly for the osmotic 
pressure of an electrolyte being greater than that of а colloid or 
non-electrolyte. After ionisation the separate ions act as molecules, 
so that a dissolved electrolyte behaves as if there were an extra 
number. of molecules added, corresponding to the ionisation, Elec- 
trolytes also lower the freezing points of solutions, and raise their 
boiling points more than corresponding gramme equivalents of 
non-electrolytes ; but the results are quantitatively right when 
ionisation is taken into account. 

The current in an electrolyte consists of a convection transfer of 
charges due to the ions moving in different directions under the 
electric force. They move at different rates under a given electric 
force. This isa point of some importance in practical work, as it 
controls the concentration of the solution in the immediate neigh- 
bourhood of the cathode and anode. The movement or migration 
of the ions must not be confounded with electric osmosis, which is 
a different phenomenon. Suppose we electrolise a solution of 
hydrochloric acid. This consists of water, which is very slightly 
dissociated, and may therefore be regarded as not conducting at 
all; molecules of hydrochloric acid which also do not conduct, for 
the hydrogen and chlorine have equal but opposite charges, and as 
they move together they cannot assist a convection current ; and 
finally, the solution consists of loose charged atoms of hydrogen 
and chlorine. They cannot be separated by diffusion as in ordinary 
cases of dissociation, for as soon as the faster moving ions begin 
to diffuse into a new liquid their charges alter the potential of 
the liquide, and thus the electric force comes into play, keeping 
back the fast and helping the slow and oppositely charged ions. 
For every atomic equivalent of electricity that passes through the 
cell of dilute acid an atom of chlorine comes off at the anude and 
of hydrogen at the cathode. There are thus two atoms removed 
from the electrolyte by the passage of the electric charge of a single 
atom through the cell. If there were no movement of the ions 
there would then be a hydrogen atom close to the anode and one 
of chlorine at the cathode. Ав soon as there is an excess of 
atoms of this sort there is a difference of potential between the 
sides of the electrolyte, and this causes the ions to move across. 
It they moved equally, for every two atoms of chlorine and two of 
hydrogen, deposited on the electrodes there would be a movement 
of one atom of chlorine and one of hydrogen in opposite directions 
across any surface separating the electrodes, and the liquid in the 
neighbourhood of the electrodes would be equally impoverished as 
to hydrochloric acid. But suppose the hydrogen atoms move five 
times as fast as the chlorine, for every six atoms of chlorine and 
six of hydrogen given off at the electrodes, five atoms of hydrogen 
and one atom of chlorine will pass an imaginary partition in oppo- 
Bite directions. The anode liquid will thus be impoverished by five 
molecules of hydrochloric acid, but the cathode solution will only 
lose one. 

Space will not permit of a fuller account of electrolytic theory, and 
I must pass on to practical work, mentioning only a few processes. 


The Ashcroft Process. 

One of the most interesting of the more recent electrolytic pro- 
cesses is the Ashcroft method of treating the Broken Hill ores. As 
far as I know this process has never been fully described in print ; 
in fact, I do not know that it bas been described at all. The 
Directors have very kindly given me permission to explain it as 

‘fully as 1 can, so I take the opportunity of doing во. 

As is generally known, the Broken Hill mines contain enormous 
quantities ; in fact, millions of tons of argentiferous sulphide of 
lead and zinc. Where this has been exposed to tho weather for 
many thousands of years, the zinc and lead sulphides have been 


oxidised, and the zinc salts have been washed away. The lead and 
silver are then very easily dealt with metallurgically. The exposed 
and oxidised ore is nearly done now. Although enormous quanti- 
ties of lead and silver have been taken from the Broken Hill mines, 
all that has been done, so far, is but a mere scratching of the 
surface compared with what there is still to do. The sulphide of 
lead and zinc is, however, a very troublesome ore to deal with. 
The zinc prevents it being treated as a lead ore, and the enormous 
mass has been regarded as valueless until some pocos for treating 
could be discovered. The lead and zinc sulphides are very inti- 
mately mixed, so that concentration is exceedingly difficult. Of 
course, there bave been endless schemes for the treatment of this 
ore, and probably every inventor in Australia has devoted some 
attention to the matter; but until the Ashcroft process was in- 
vented nothing very promising has been brought forward. 

The Broken Hill ore may be taken to consist, roughly, of 30 per 
cent. of lead as sulphide, 30 per cent. of zinc as sulphide, and 2502. 
to 3002. of silver to the ton. There is not much gangue. 

In the Ashcroft process the ore is first ground—not too fine—and 
then roasted. This converts the zinc sulphide mainly into oxide. 
Of course the sulphide can be roasted till practically all the zinc is 
in the form of oxide ; but it is most economical in this case not to 
roast so far. It will be said that this involves waste of zinc in the 
form of solution of sulphate, but the zinc at this stage is practically 
of no value. It pays better to allow a certain amount of zinc to be 
wasted, rather than to go to the expense of roasting into oxide. 


The roasted ore is then leached with a solution containing 
persalts of iron, and salts of zinc, sulphates, and chlorides. The 
oxide of zinc is the roasted ore dissolved as sulphate or chloride, 
while the iron ів precipitated as ferric hydrate. The ferric hydrate 
is apt to remain in its colloidal form, but the solution is heated 
and the iron thrown down. The solid matter is allowed to settle, 
and the solution is run off. The solid matter contains all the lead, 
and some of the silver, and some zinc. "There is so little zinc, 
however, that it gives no trouble in smelting. The iron oxide is 
also required for smelting, and would have to have been added in 
any case. 

The solution is led through tanks containing zinc plates or 
shavings to catch any silver. It then goes to electrolytic vats, and 
some of the zinc is taken out. The anodes in these vats are iron, 
so that iron goes into solution as ferrous chloride or sulphate. A 
diaphragm is used, to prevent the solution mixing. The mixin 
of the solutions would be fatal to the process, because iron woul 
be deposited on the zinc. This would not only give zinc con- 
taining iron, but it would prevent the zinc coming down properly. 
It is by no means easy to produce a smooth, even deposit of zinc 
of any thickness; and as soon as a deposit begins to come down 
badly, it is very troublesoine to get it right again. In order to 
prevent any chance of iron getting into the cathode chamber the 
liquid on this side is kept at a slightly higher level, so that there is 
always a current through the diaphragm which prevents any trace 
of iron getting in. The liquid from the cathode chamber, which 
has been deprived of some of its zinc, is led to a second set of vats, 
in which more of the zinc is taken out. The solution is then led to 
the anode chamber first described, so as to take up iron in the 
ferrous state. The ferrous solution is then led to the last vat, 
which has carbon anodes instead of iron. This converts the iron 
into ferric salts, and this solution, which contains ferric and zinc 
salts, is used for leaching the roasted ore. The process is thus 
cyclic. 

Most people who have had experiences of leaching processes may 
be inclined to think that there must be difficulty in getting the iron 
completely thrown down by the roasted ore. The leaching, how- 
ever, goes beautifully at once, and, after heating to deposit ferric 
oxide, there is no trace of iron to be found in the solution. It is 


necessary, of course, to have excess of zinc oxide, to make sure 


that all the iron is thrown down. Traces of aluminium and man- 
ganese salts may find their way into the solution ; but that does 
not matter, as they cannot accumulate beyond a certain amount, as 
will be explained immediately. 

The leached ore and oxide of iron contains a good deal of solu- 
tion, so that a certain amount of zinc salts is taken with it. As 
the clear solution is separated from the sludge by decantation, and 
the sludge is still liquid enough to be run off into settling tanks, 
it might be that it would pay to save the solution of zinc; but this 
is not the case. If the solution could be perfectly separated so that 
none was thrown away, and no new solution was added, the 
impurities would accumulate until they gave trouble in the deposit. 
ing vats. A certain proportion of the solution is therefore allowed 
to go off with the slimes, and the solution is made up with sea 
water. 

As explained already, the roasted ore contains zine in the form 
of sulphates, and of oxide. A basic sulphate may for the moment 
be regarded as a mixture of oxide and sulphate. The circulating 
о thus consists of a stream of solution, which, after leaving 
the leaching vats, has its silver removed, and then goes through 
cathode chambers, were about one-third of its zinc is taken. ja 
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then goes through anode chambers while it takes up the iron, which 
in the second set of anode chambers is converted into the ferric 
state, and the ferric salt is changed for zinc salt in the leaching. 


It is only zinc in the form of oxide that is taken up in the ferric 
solution; that in the form of sulphate goes into the solution with- 
out any corresponding precipitation of iron. This zinc is useless, 
as it cannot be deposited in the tanks. All the zinc taken up as 
sulphate by simple solution is thus wasted. This is a very curious 
result, but a little consideration will show that it must be so. The 
zinc deposited in the vats is, of course, accurately in propor- 
tion to the iron dissolved. The vats must be arranged so 
that the iron anodes have twice the current of the carbon vata, 
otherwise there would be cblorine liberated, or ferrous salts in 
the leaching solution, as the case might be. This result is 
easily secured by having two iron vats in series with one carbon 
cell. Suppose two gramme equivalents of zinc—that is to say, 130 
grammes of zinc—are deposited in the cells with iron anodes, two 
gramme equivalents of iron--that is to say, 112 grammes—are 


dissolved as ferrous salt ; in the next cell, with carbon anodes, the: 


ferrous salt is raised to the ferric state, and another gramme equiva- 
lent of zinc is thrown down. For every three gramme equivalents 
of zinc we thus have two gramme equivalents of iron, and two 
gramme equivalents of ferric salt act on three gramme equivalents 
of zinc oxide in the leaching vats The zinc deposited is, therefore, 
equivalent to the iron, and is thus the zinc that is taken up by 
action of the ferric salt on the oxide. If the same liquid always 
circulated without any being drawn off, the zinc would increase till 
the solution was saturated as regards zinc sulphate. The zinc 
sulphate is therefore drawn off, to some extent, with the slime 
after leaching. It may be utilised by other processes, but as far as 
this process goes it is a waste product. It still pays, however, not 
to trouble to roast the zinc sulphide completely into oxide. 


Only about a third of the zinc is removed from the solution 
during one tour through the electrolysis house. "There has always 
been some difficulty in getting à good, smooth, dense deposit of 
zinc. It is very apt to come down in a spongy form, and in this 
case it is practically impossible to deposit it commercially. For 
that reason many people have advocated the use of alkaline 
solutions of zincates, such as the solution of zinc oxide in caustic 
soda. On the other hand, zinc sulphate will sometimes give very 
very perfect deposits; and zinc sulphate was the electrolyte 
employed in the Edison electrolytic meter, where it seemed to 
work with almost perfect success. The deposition of zinc on a 
large scale from the sulphate has, however, generally given great 
trouble. Inthe Ashcroft process this trouble is overcome by the 
use of a solution containing basic sulphate and chloride of zinc. 
There is always excess of zinc oxide in the ore, that is to say in 
leaching, the roasted ore and iron solution are so proportioned that 
there is more oxide than the iron can deal with. Though the basic 
salts of zinc are insoluble in water they are fairly soluble in solu- 
tions of the corresponding neutral salts, so that the electrolyte 
really contains basic salts. This seems to make all the difference 
in the nature of the deposit. Even then the deposit is somewhat 
brittle. New wooden vats will sometimes add something to the 
solution which makes the deposit come down badly. 

The vats are wooden tanks and the cathodes are sheets of zinc 
suspended in cells which are dropped into the larger cells. The 
diaphragms are made of close texture canvas. The anodes are 
crude wrought iron. It is probable that crude pig iron will до; 
but cheap wrought iron is at present used. The circulation is 
arranged so that the current of liquid through the cathode chambers 
is quite distinct from the anode circulation ; the liquid in the cathode 
chambers being kept at a little higher level, as already explained, 
so as to make sure that no iron gets into the cathode cells. For the 
carbon electrodes either plates or rods of the same material as elec- 
tric light carbons are used. This material is, of course, expensive, 
but it is not practicable to arrange for retort carbon, or any other 
cheap substitute, as, to get a reasonable output from a given area 
of a vat house, the vats have to be deep. The circulation systems 
make it difficult to have sets of shallow vats one above the other. The 
carbon is attacked, to some extent, but the corrosion is small, as 
there is plenty of chloride available. The oxidation has to be 
carried a trifle further than would suffice for the complete con- 
version of the ferrous into a ferric salt, so that a trace of chlorine 
er hypochlorite is formed. This oxidises any traces of ferrous salt 
that may not have come into contact with the anodes. It is most 
important to have no ferrous salt in the leaching vats, as they are 
not precipitated by zinc oxide, and would find their way into 
cathode vats, and spoil the deposit. 

The process is the invention of Mr. Edgar A. Ashcroft, and is 
now owned by the Sulphide Corporation (Ashcroft’s process) 
(Limited), who are commencing to work it in Australia. This 
Company also own a block of the Broken Hill mines, so that they 
have an almost unlimited supply of the raw material to work 
upon. The process has already been worked on a manufacturing 
«cale, and works are now being started in Australia and the United 
States. 
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TESTS OF A DE LAVAL STEAM TURBINE. 


We have on previous occasions” published several tests of the 
De Laval steam turbine, and once made a comparison of the steam 
consumptions of De Laval and Parsons’ turbines. Although these 
figures were low, they did not lead us to expect that this type of 
engine will entirely supplant fast-speed reciprocating engines in 
modern central-station practice. Some tests just made by the 
New York Edison Illuminating Company on а 300 н.р. steam 
turbine give a slightly lower steam consumption :— 

The data in Table I. are the operating data of a six-hour 
test under conditions of full load, while Table II. is a résumé of 
some tests under partial load when operated with 2, 4, 6 and 7 
steam jets, each test lasting one hour. The brake horse-power 
was obtained from the electrical horse-power by assuming that 
the commercial efficiency of the 100-kilowatt dynamos was 90 per 
cent. Table III. gives the temperature readings. 

The 300 н.р. steam turbine on which these tests were made was 
built by the Maison Bréguet, of Paris, for the Société de Laval. 
It drives, by means of gearing, two 100-kilowatt Desroziers 
dynamos, one on each side of the turbine shaft. Operating with 
a steam pressure of 145lb. to the square inch and a vacuum of 
26in., the steam consumption, operating condensing, was to be 
not over 18'71Ь. per brake horse-power hour. The turbine disc 
has a diameter of about 2ft. 6in., and a thickness through the 
blades of about 10mm. (0°4in.). The turbine disc runs at a speed 
of about 9,000 revolutions per minute ; the dynamos at 750 revolu- 
tions per minute. The total equipment, comprising steam turbine, 
gearing and dynamos, occupies a space 13ft. 4in. long, Oft. бш. 
wide, and 4ft. 3in. high. 


Table I.— Full Load Test. 


Average of readings : 


+ + - 
19725 volts. 692:48 amps. 128:26 volts. 
12725 x 692:48 —88,118:080 watts + side. 
128 26 х 709:18 = 90,959°427 watts — side. 


709°18 ampe. 


Avg. watts 179,077:507 watts both sides. 
179,077:507 is 90 per cent. of 198,975:01 watts = 266712 н.р. x 6 = 1,600:32 
H. P. hours. 
Weight of water discharged from air pump ...... 6 hrs. = 27,763lb. 
H.P. hours developed 


Lbs. of water per B.H.P. hour 
Lbs. of water per E.H.r. hour 19:2751b. 
Table II.— Test with Varying Load. 
| 
No.of! Average load. Average watts. рег cent. га of 
jets of full | Vacuum. em 
cert: +Amps. Amps. + tong; | Е.Н.Р. 
—-— —— — —— — | - —— — | 
2 15378 14715 18707 | 18285 1850 | 2700 | 27°35 
4 | 43360 45580 54156 ! 57886 | 5602 | 2645 20°22 
6 70085 71865 87746 | 91:268 | 89°51 26:07 | 19775 
7 77194 78785 97418 [100856 | 9914 | 2579 | 19:05 


Table IIL.— Temperature Readings after Six Hours Run with 
Load as Indicated. 


+ Dynamo. - Dynamo. 
Atniture 2. oo rere en oa Tm FFF 120 F 129 
Average of fiel(dllꝝ PP PͥE·ĩ nennen . 98° 107° 
Gommern, Т E О ТО. 144° 132° 
Temperature of room ........ sese e t2" 
Temperature above room: armature ....................... 58° 47° 
Temperature above room: fields 16? 25° 


— 


A Five-Crank Steam Engine.—In introducing a five-crank 
steam engine into the s.s. Inchmona,“ the builders have adopted 
what our contemporary the Engineer terms “ Мг. Mudd's patent 
five-crank principle.” The use of five cranks Mr. Mudd con- 
siders to be superior to the use of four, and the next step after 
the use of triple cranks. With four cranks the number of 
impulses per revolution is not greater than with two; while 
with five cranks no less than ten impulses per revolution 
are obtained. Should quadruple expansion ever be adopted for 
large electric power steam engines it would certainly seem 
better to have five cranks than to have only four. To effect 
this arrangement there would be, of course, five cylinders, two 
of which would have to be cross-connected. 


* The Electrician, December 27, 1895, and February 21, 1896, 
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A NATIONAL PHYSICAL LABORATORY. | 


In another column will be found the Report of an unusually 
representative and powerful Committee of the British Associa- 
tion appointed to consider the question of the establishment 
of “а National Physical Laboratory for the more accurate 
determination of physical constants and for other quantitative 
research." The tone, contents, and incubatory period of 
this Report is eminently characteristic of this country 
„When a satisfactory scheme has been elaborated,” says the 
Report, it will not be unreasonable to ask the Government 
to assist in providing the necessary buildings." The necessary 
buildings for what— War Office or Admiralty clerks ?—no, 
nothing so important: merely the necessary buildings for an 
Institution which the Committee hold to be essential “ if 
England is to keep pace with other countries in scientific 
progress." Then, again, no bold absolutely new departure is 
contemplated. The functions and buildings, the staff and 
superficial area of Kew Observatory are merely to be extended. 
And that not by any startling amount. Some £80,000 for 
buildings and equipment, and some £8,000 annually, will 
“do all that is essential to carry out the scheme in a wise 
and worthy manner." It was at Cardiff five years ago 
that Dr. Oxiver Lopo first found “а cathedral oppor- 
tunity” of urgiog upon the British public the advisa- 
bility of establishing a National Physical Laboratory ; 
and this mild-mannered document is the net result up to 
date of that eloquent plea. We do not wish for one moment 
to question the policy of pitching proposals of this nature in a 
minor key, when the tune is by an English composer and 
intended for the delectation of an English audience. The 
curious and interesting point is the necessity under which our 
scientific leaders always rest of singing sotto roce. 
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The cause of this phenomenon is not far to seek. There 
exists as yet in England no wide-spread enthusiasm for 
natural knowledge, no general clear perception of the inti- 
mate connection which exists to-day between scientific activity 
and national progress, moral, material and industrial. When, 
some ten years ago, the Navy fell below imperial requirements, 
the ''alarmists" appealed to a public imbued with a great 
tradition and sufficiently educated in the matter at issue to 
appreciate its pros and cons. Hence we are to-day spending on 
the Navy just double what we were ten years ago, and money 
has only to be asked for to be granted. But not the most 
sanguine of savants expects to arouse public opinion over the 
high and dry question of establishing a National Physical 
Laboratory. And why? Because in the nature of things 
there can be no inspiring tradition to appeal to, and because 
not only the general public but their leaders, that is to say the 
politicians, Government officials, and men of wealth and leisure, 
have for the most part been brought up on a classical or 
theological pabulum, and take their science on trust. They 
give a languid and grudging assent to the irrefragable logic of 
the natural philosophers, and retain in their hearts their old 
convictions. The only enthusiasm really worth arousing, the 
only enthusiasm not likely to be misdirected and to do more 
harm than good, is an enthusiasm based upon actual personal 
knowledge. So far as science is concerned, that enthusiasm 
cannot be expected to-day from more than one per cent. of 
those who directly and powerfully influence public opinion. 
The more open-minded indeed admit the cogency of the reasons 
brought forward, and make praiseworthy efforts to learn their 
lesson, and to bring themselves into the proper frame of mind ; 
but a second-hand propaganda of this kind, although better, 
much better, than nothing at all, is no efficient substitute for 
original ideas emanating from minds trained from youth up- 
wards in a scientific atmosphere. 

And so we are brought back to the subject of our leading 
article of last week. Our engineers, civil, mechanical, 
and electrical, our chemists, and even our doctors, are, 
thanks to technical colleges up and down the country, 
becoming more and more able to appreciate the value of 
science. But although a valuable addition to the hody of 
educated public opinion, it must be remembered that engineers, 
chemists, and doctors are mostly busy men, silent men, and 
numerically negligible—an important consideration in an era 
of ballot boxes. It is our merchant princes, our lawyers, our 
politicians, our men of culture, who influence and form what 
may be called effective public opinion; and it is just these 
who require to be caught young if anything is to be made 
of them in after life as supporters of demands like that for a 
National Physical Laboratory. Owing to this comparative 
neglect of science as an integral part of a “ liberal education,” 
the fact that England is in danger of not taking its proper 
share of the highest scientific work of the world, has no 
meaning to many, and does not appeal with any particular 
force to any. 

On the other hand, there can be no gainsaying that science, 
in one way and another, meets with considerable pecuniary 
support in this country. We do not know how much of the 
three-quarters of a million annually spent on technical instruc- 
tion is devoted to science, but it is probably a very large 
proportion of the whole. And if we take into consideration 
governmental, local, individual, and collegiate disbursements, 
the aggregate will, in all likelihood, be found to bear a by 
no means insignificant ratio to the sums rightly lavished on 
„our bloated armaments.” We are inclined to think that 
accurate knowledge on this point would be as useful as in 
other cases. If we knew the sum total of qur expenditure on 


scientific research and education, and the heads under which 
the money was spent, those who advocate yet further expen- 
diture would speak with more authority, and might even find 
that with a different allocation there is even as it is money 
enough for all. mg 

Meanwhile, pending such a change of public opinion as 
will make it possible to reproduce in England the conditions 
which have long obtained elsewhere,” to quote the Report of 
the British Association Committee, the immediate object to 
be achieved is to make the need for a National Physical 
Laboratory sufficiently clear to the powers-that.be to induce 
them to grant the modest financial support required to make 
a start. To those of our readers who may be inclined to 
doubt the necessity for any such national institution, we can 
only say, read Dr. Горсе'в Address to Section A, delivered at 
Cardiff in August, 1891, and the Report of the Committee to 
be found elsewhere in our present issue. The work of our 
National Physical Laboratory is to be confined to the obser- 
vation of what may be termed “long period” natura] 
phenomena; the construction, preservation and verification 
of standards and the determination of physical constants. 
Apparently, the technical side of the Charlottenburg institu- 
tion is to be omitted; advisedly, in our opinion. There 
is certainly scope for a central institution which shall 
perform for applied science much the same functions as it 
is intended that the proposed National Physical Laboratory 
shall perform for pure science. But the support of such 
a technical institution should be left to the ‘enlightened 
self-interest ° of those more immediately concerned. At 
present technical research work of the non-paying, large-scale 
order is carried out in spasmodic fashion by here and there 
an institution, and.here and there a big firm, or long-headed, 
long-pursed engineer or manufacturer. It has taken half a 
decade to pass from the proposal to the report stage of this 
scheme for the establishment of a National Physical Labora- 
tory. Perhaps we shall not be too sanguine if we look forward 
to see England commencing the XXth century provided with 
this “ essential of scientific progress.“ | 


OBITUARY. 


— — 
HIPPOLYTE LOUIS FIZ EAU. 


The schoolboy who is told of the enormous velocity of light 
usually carries with the information, in the same pigeon hole 
of his memory as the names of Roemer, Bradley and Foucault, 
the name of Fizeau. We in these days have the figure repre- 
senting this velocity established by many different kinds of 
determinations, astronomical, optical and electromagnetic ; 
but in 1849 it rested only on the observations, first made by 
Roemer in 1675, of the eclipses of the inner satellite of 
Jupiter, and the corroboration by Bradley in 1728 by means 
of the aberration of light. 1% is to Fizeau that we owe the 
first direct determination of the velocity through air over 
terrestrial distances. 

Born on September 28, 1819, the son of a professor of the 
Faculty of Medicine of Paris, his education in mathematics 
and natural philosophy fitted him to become a physicist of 
the first rank, and his fortune enabled him to give himself u p 
entirely to his taste for science. 

So early as 1841 he began his series of memoirs on photo- 
graphy and optics, and in his thirtieth year made his famous 
experiment on the speed of light described in the Comptes 
Rendus, XXIX., p. 90, 1849. The device employed con- 
sisted of a revolving toothed wheel, the rate of rotation 
of which could be accurately observed, and which was placed 
in the path of the light. When at rest the light passed 
outward through a space between two teeth to a distant 
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station, where it was reflected back over its own path, passing 
through the same space on its return. If now the wheel were 
rotated with a gradually-increasing speed, a time would come 
when, during the interval required for the light to go from 
the first station to the second and back, the wheel would have 
revolyed so far that a tooth would have taken the place of a 
‘space, and the light would be eclipsed. The stations chosen 
were at Suresnes and Montmartre, near Paris.  Fizeau 
found that the light was eclipsed when & wheel of 720 teeth 
revolved at a rate of 19:6 times a second. From this he 
calculated the speed of light to be 314,000 kilometres per 
second. In 1874 Cornu repeated the experiment, and 
obtained the figure 300,400 kilometres per second. 

In 1850 Fizeau made researches on the velocity of propaga- 

tion of electricity ; and for 80 years continued to bring before 
‘the Académie des Sciences, to the membership of which he 
was nominated in 1868, the results of various experiments 
dealing chiefly with wave motion and the effects of heat. 
, Now he is dead; but so long as light continues to shine, 
and there are men in the world eager to inquire into its 
"behaviour and its method of propagation, the name of Fizeau 
will live in connection with this first direct determination of 
its velocity. . — 


... THE BRITISH ASSOCIATION AT LIVERPOOL. 


. Great- expectations preceded the meeting of the British 
Association at Liverpool on Wednesday, the 16th inst.; for 
was it not to be held for the first time for several years in a 
large and wealthy city, and had it not been rumoured that 
‘Liverpool would surpass itself and all rivals in the warmth of 
its welcome, and was not this to be the last meeting in 
dingland for two years to come? So it came to pass that 
anany who had grown to look upon the British Association as 
а cosy picnic began to look forward to a time of greater things, 
10 activities, greater usefulness—at Liverpool. Many of 
the 2,972 members who, by the evening of Wednesday, had 
already arrived, and of those who foregathered in the Phil. 
harmonic Hall to hear Sir Joseph Lister’s address, must have 
thought thus. The full title of the Association declares its 
mission to be the advancement of science. Sir Joseph’s address, 
and, indeed, not a few of the events of the subsequent days’ 
proceedings, assigned to the advancement of science that 
practical value which an utilitarian age insists upon seeing 
in all the things which it deigns to tolerate. We need not 
follow the details of Sir Joseph’s arguments, where he shows 
the dependence of “tlre healing art upon scientific know- 
ledge, research and progress. It is sufficient for electrical 
engineers that in a corresponding manner the national wealth, 
prosperity and even vitality depend upon the nation’s recog- 
nition of the importance of scientific progress, research and 
‘knowledge. Thus was the presidential address the true key- 
note of the raison d'étre of the British Association. 


Thursday, September 17 th. 


As if to clinch the matter and to bring home to any doubt- 
ing Thomases the national importance of physical science, the 
very first item following the presidential address in Section A 
was the readinz of the Report of the Committee on the 
‘Establishment of a National Physical Laboratory. Ugly 
comparisons, odious but necessary comparisons, were made 
between the enterprise of Germany in creating and supporting 
the Physikalische-technische Reichsanstalt, at an initial out- 
lay of £200,000 and a yearly cost of £15,000, and our own 
meagre expenditure upon the Kew Observatory. A cry was 
raised for action—practical, national action; and Prof. Ritcker 
brought the matter to a crisis by proposing that the physicists 
present should sign a memorial to be presented to the Govern- 
ment in support of an initial expenditure of £30,000 and an 
annual grant of £2,500 for а national physical laboratory on 
the lines of the Charlottenburg institution. Truly a paltry 
sum for the British exchequer, but one-seventh of what 
Germany spends! Prof. FitzGerald advocated a memorial 
asking for 2} millions, and Dr. Lodge deprecated the spend- 
ing so much money on ironclads and so little on physical 


research; for ironclads, he said, were not the only means of 
carrying on a “ friendly competition” with other nations. 

Meanwhile, in Section G, Sir Douglas Fox had delivered 
himself of his presidential address, and Mr. W. Worby 
Beaumont had been explaining why railway rails break. The 
cause of fracture of rails Mr. Beaumont attributed, not so 
much to inherent defects in the rails, as to the accumulated 
destructive effect of the stresses set up by passing trains. 
These stresses he regarded as momentarily exceeding the 
limit of elastic compression, which, if such is the case; would 
certainly break down the rail in course of time. Stresses 
originating in the same manner were assumed to explain the 
fracture of railway tyres. 

Friday, September 18th. 

A glance at the Journal on Friday morning showed that 
Section A would be the centre of a severe electrical disturb- 
ance, and that the proceedings of that Section in the discussion 
of Róntgen, Lenard and Becquerel rays, et hoc yenus omne, 
would be likely to tax the attention of the audience for several 
hours. It proved even so. Nor did the ultimate postpone- 
ment of a part of the programme prevent the continuation of 
the debate well into the afternoon. First in order of time, and 
in the importance of its popular interest, came an address On 
Cathode Rays," from Prof. P. Lenard, the anticipation of which 
had gathered together an immense audience out of Sections А and 
B. Although announcing his intention to speak in German, 
Prof. Lenard gave the chief part of his lecture in fluent English, 
and the initiated and the ignorant alike were delighted to hear 
from his own lips so lucid an account of his principal experi- 
ments in the properties of cathode rays outside the generating 
tube. After briefly sketching an outline of these researches, 
Prof. Lenard passed on to the most important part of his 
&ddress, viz., & statement of his views of the nature of cathode 
and Röntgen rays. Here he came into collision with the views 
of English physicists who were present, and thereby kindled 
the fire of an interesting but rather one-sided debate. Indeed, 
all the English physicists who took part—Sir George Stokes, 
Prof. FitzGerald, and the President of the Section (Prof. J.J. 
Thomson)—stated  unqualifiedly views opposed to those 
advanced by Lenard. It is to be regretted that after this 
discussion Prof. Lenard was not given an opportunity to reply, 
as it would have been instructive to hear his criticisms of his 
critics. 

In a lucid speech, lasting over one hour, Sir George Stokes 
gave an historical and critical account of the controversy. 
We will notice only his criticisms. In the first place he 
observed that although the cathode rays fell upon one side 
of an aluminium window and were diffused from the other 
side, it did not necessarily follow that they actually passed 
through the thickness of the aluminium. Не conceived that 
the action which was transmitted through the metal in such 
& case was not in the nature of a cathode ray, but bore to 
the cathode ray a relation which was analogous to the relation 
which the passage of ions of copper in an electrolytic copper 
salt bore to the dissolution and deposition of metallic copper 
at the anode and cathode. Не believed the cathode ray to be 
a thing quite distinct in its nature from the Röntgen гау; 
and the confusion between them which had arisen from the 
similarity or identity of some of their properties he considered 
to have been brought about by the difficulty in completely 
separating the two classes of radiation. The cathode ray he 
regarded as a stream of electrified material particles ; while 
the Róntgen ray he believed to be ethereal. Instead, however, 
of regarding the Róntgen ray as à harmonie or periodic wave 
of high frequency, he considered it to be due to one brief, non- 
periodie impulse in the ether; and the continuity of the 
ray through any period of time he attributed to the rapid 
suecession of such impulses from an immense number of 
molecular sources. Adopting this view, Sir George Stokes 
proceeded to show.that the Röntgen rays would of necessity be 
non-refrangible, owing to the vanishing of the volume integral 
of the tendencies to displacement of the ray, arising from the 
several actions of the elements of the source of disturbance 
which gives rise to the ether disturbance causing theradiation. 
With regard to Prof. Lenard's difficulty in believing that the 
cathode ray is a stream of material particles, Sir George Stokes 
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pointed out that it was by no means essential to believe the 
particles were those of the gaseous medium. They might be 
molecules torn from off the aluminium window; in which 
case their easier projection through а less resisting medium 
would be explained. . 

Prof. G. F. FitzGerald followed up the attack on the ether 
hypothesis of the cathode ray. He pointed out that Hertz 
had likened to the Hall effect the deflectability of this ray in 
‘a magnetic field, Since the Hall effect was one which only 
took place in the presence of matter, it followed that the 
‘cathode ray could not be a purely ethereal phenomenon. 
Hertz’s inability to detect any reaction of the cathode ray 
upon the magnet deflecting it, Prof. FitzGerald attributed to 
the existence of a return stream of electrified molecules sur- 
rounding the cathode stream. This return stream would 
counteract the magnetic reaction of the ray upon the magnet. 

The next Paper was one by Prof. J. J. Thomson and 
E. Rutherford, dealing with The Laws of Conduction of 
Electricity through Gases Exposed to Röntgen Rays." This 
dealt with the continuation of the researches on the effect of 
Róntgen rays upon the conductivity of matter; and the sur- 
prising result has been arrived at, that the passage of these 
rays through & gas or vapour deprives it of its insulating 
properties, during a period extending some time beyond the 
cessation of the passage of the rays. Moreover, the temporary 
conductivity or pseudo-conductivity thus set up in a gas may 
be immediately destroyed, and the insulating properties be 
restored, by the passage of an electric current through the 
modified gas. Obviously, then, the influence of the rays is 
opposed by the influence which the current will exert which 
they permit to flow through the gas; so that at that point 
at which the opposing influences are equal, the maximum 
possible current through the gas has been attained. Thus 
this maximum is found to depend, not on the electromotive 
force causing the current, but on the intensity of the stream 
of Róntgen rays which passes through the gas and modifies 
its properties. Prof. J. J. Thomson has referred at some 
length to these researches in his presidential address to 
Section A (see page 672, et seq.). 

In a Paper which followed, Prof. A. W. Riicker described 
how Rüntgen rays might be used for distinguishing between 
various qualities of porcelain, those containing phosphatie 
‘china being opaque relatively to those porcelains of which this 
substance is not an ingredient. Lord Kelvin then read a 
Paper by himself, Dr. J.T. Bottomley and Mr. Magnus Maclean, 
on “ The Measurement of Electric Currents through Air at 
different Densities down to One Five-Millionth of the Density 
of Ordinary Air." After describing the apparatus they had 
used, he stated that they’ had found that at ordinary atmo- 
spheric density it requires a potential difference of between 
2,000 and 3,000 volts before any measurable current passes, 
the thickness of air being 1:5cm. between two pointed 
terminals. Аз the difference of potential is increased the 
current increases in a greater ratio; thus currents of 8:2, 
7:8 and 28:1 milliamperes respectively were produced by 
3,000, 5,000 and 8,000 volts. When the density of the 
air was diminished, the difference of potential necessary to 
start a current gradually diminished also. At about -,4,,th 
of ordinary density it required but “а few score of volts ” to 
start a current. Below about mm. of mercury, a further 
reduction of density caused an increase in the volts necessary 
to start a current. Thus, when the density of the air was 
reduced to one five-millionth of ordinary atmospheric pres- 
sure, differences of potential of 3,000, 5,000 and 8,000 
volts gave currents of 0:6, 1:95 and 6:5 milliamperes 
respectively. Experiments are being made on the behaviour 
of air between ball terminals, Jem. diameter and about 
2mm. apart. This Paper provoked no discussion; and 
the meeting returned with great alacrity to the ever 
fresh topic of X-rays, in the discussion of which Lord 
Kelvin’s Paper had come somewhat as an hiatus. Dr. 
Trouton now gave a Paper on ‘‘ The Duration of X-Radiation 
at each Spark." Не found the duration to be sometimes only 
тоіссьћ of a second, sometimes as long as goth of a second, 
and tbat the duration varied in a very erratic manner. Rather 
inconclusively, he announced that the duration seemed to 


turbances. 
phorescence; and a member of the Association who had 


depend on the kind of photographic paper used, and on а lot 
of things.“ Prof. J. J. Thomson remarked that radiation so 
brief showed how inefficient was a spark coil as an instrument 
for producing it, since the period of the spark was so much 
longer than the period of the radiation. He himself proposed 
to use a replenisher and a very high-voltage battery for pro- 
ducing the discharge in a focus tube or other Röntgen гау 
apparatus. 

A Paper was next read by Prof. S. P. Thompson on The 
Relation between Cathode Rays, X-Rays, and Becquerel’s 
Rays." The discussion on this Paper was postponed until the 
following morning. 

Saturday, September 19th. 

A much smaller audience assembled in the little lecture 
theatre of the Physics Department of the University College, 
to continue the debate on Réntgen rays, on Saturday morn- 
ing. The proceedings commenced with the reading of a 
* Report of the Committee on Magnetic Standards." The dis- 
cussion on the above-mentioned Paper by Prof. 8. P. Thomp- 
son followed. This, like all the discussions on Röntgen rays, 
was of a desultory and rambling character, and was by no 
means confined to the subject matter of the Paper. The most 
important part of the Paper was probably that in which Prof. 
Thompson showed that the shadow of an object within the 
tube projected by cathode rays on the glass behaved differ- 
ently from the shadow of that same object projected upon a 
fluorescent screen outside of, and some distance from, the 
glass bulb. When the object was electrified, the cathode 
shadow on the glass expanded or contracted very markedly, 
according to the sign of the electrification; whereas no such 
movement was observable in the shadow on the fluorescent 
screen, the production of which was due to Róntgen radiation. 
Prof. Thompson stated that he had observed no image or 
shadow on the glass at the point where the trajectory of the 
Röntgen ray shadow passed through the glass. 

In our opinion, one of the most important points brought 
before the meeting at any time was that which was raised, 
during this discussion, by Prof. V. Bjerknes; and its effect 
upon the opposing camp of English physicists was well 
marked by their guarded criticisms of it. Prof. Bjerknes 
attacked the view that the ‘‘magnetic spectrum” of the 
cathode rays—viz., the assortment of the various rays by 
their deviation in a magnetic field is a continuous spectrum. 
He deseribed some recent researches of Prof. Birkeland, of 
Christiania, which tended to show that this magnetic spec- 
trum is discontinuous, and is broken up into a number of 
separate lines or patches, after the manner of the luminous 
spectra of gases. This effect Prof. Bjerknes considered to be 
inconsistent with the molecular hypothesis of the cathode ray, 
and he thought it supported the theory of ether waves. Prof. 
J. J. Thomson elicited the information that the gas in the tube 
was of a composite nature, and also that no less than 40 dis- 
tinct lines of cathode rays had been detected at times in the 


‘magnetic spectrum. 


** Hyper-Phosphorescence,"* the subject of the next Paper, 
by Prof. S. P. Thompson, was regarded by Sir George Stokes 
as tending to support his new theory of non-periodic dis- 
Glow worms, it transpired, exhibit hyper-phos- 


experimented with the fickle glow of these curious creatures 
asserted his belief that they ‘‘ hyper-phosphoresce’’ even 
while they do not glow. Prof. Thompson thought that the 
eye of the glow worm, constructed as it is independently of 
refraction, might be a hyper-phosphorescent or Rontgen ray 
organ. | 

Мт. W. Hibbert's Paper **On a One-volt Standard Cell 
with Small Temperature Co-efficient'"'f was now read. Prof. 
Ayrton elicited from the author the information that it might 
be possible, though it would probably be difficult, to draw up 
a specification of the cell, such that a skilled person might 
set up, say, a dozen cells which would not differ among them- 
selves by more than 41,,-volt. 

The cell, though having a very low temperature co-efficient, 
was very sensitive in regard to the composition of the 


* See Phil. May. Papera in The Electrician, July 24th, p. 417, 
T See The Electrician, July 3rd, p. 320. 
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solutions contained in it. In order to guard against acidity 
in the chloride of zinc it was desirable to have the solutions 
slightly basic; and the electromotive force of the cell would 
depend on the degree of basicity of that solution. 

A Paper by Dr. J. A. Harker and Mr. A. Davidson, on 
* Reostene, a New Resistance Metal," concluded the pro- 
ceedings for the day. The authors of this Paper described a 
new alloy of iron and nickel, which it was proposed to use for 
cheap resistance frames. The alloy will stand a high tem- 
perature, tarnishes but slowly, has a high specific resistance, 
and possesses many qualities useful for its purpose. 

Monday, September 21st. 

Section G usually devotes attention on Monday to electrical 
matters, and this year proved no exception to the rule. It 
commenced by taking a report, indirectly interesting to 
electrical engineers, viz., that of the Committee on Small 
Screw Gauges. This Committee recommends among other 
things the construction and housing of the comb form of 
gauges or templates of the B. A. screw thread, by comparison 
with which master gauges or templates may be exactly and 
conveniently verified. The Committee has been re-appointed. 

Mr. W. H. Preece next read his Paper on Tests of Glow 
Lamps." The purpose of these tests, which have been under- 
taken by Mr. Preece at the Post Office during the past two 
years, has been the drawing up of an efficient specification for 
glow lamps. This specification is appended to the Paper, 
and it provides that samples of the lamps shall be subjected 
to several tests, principally based upon the assumption that 
the normal life of a lamp may be ascertained from the 
behaviour of a sample lamp highly over-run for a few minutes. 
In the discussion Dr. Fleming pointed out that no directions 
were given in the specification as to the position of the 

filament relatively to the photometer bar. Criticising the 
standard candle, which Mr. Preece recommends, Dr. Fleming 
said he did not care for standard candles, nor for the Hefner 
amyl acetate standard, which was too red for glow lamp 
tests, and that he thought the pentane standard of Mr. Vernon 
Harcourt very good. As a secondary standard he used a glow 
lamp with an abnormally large bulb, the great size of the 
bulb delaying blackening of the glass. 

Mr. S. B. Cottrell now read a Paper on “ The Liverpool 
Overhead Railway and the Southern Extension of it." ‘The 
Paper is so full of detail that it is difficult to give much account 

.of it here. Probably the most interesting part is that which 
relates to the southern extension of the line. This extension is 
about five-eighths of a mile long, and consists of a viaduct 
250 yards long, and a tunnel 800 yards long. It terminates 
at the Dingle. To provide for the extra power required when 
this extension shall have been opened, the existing generating 
station is being enlarged. Two new engines are being erected, 
each driving a 250-kilowatt dynamo. The engines are each 
400 1. H. . Corliss” horizontal condensing steam engines, built 
by Messrs. Hick, Hargreaves and Co. The additional dynamos 
and switchboards are built by Messrs. Thomas Parker (Limited). 
To cope with the increased traffic on this line, three-coach trains 
‘are now being run, and, to enable the existing motors to draw 
the additional coach, roller bearings are used. Mr. Cottrell's 
Paper is illustrated with a number of useful curves, which, 
together with the Paper, we hope shortly to publish in full. 
In the discussion Sir William Forwood, Chairman of the 
Company, spoke in praise of the high ability of Mr. Cottrell, 
the engineer of the line, and of the excellent efficiency of the 
service. He considered that the weak point in the system of 
electric traction was the car motors, which, in his opinion, 
cost rather too much for repairs. He said he spoke as a lay- 
man, not as an expert. 

In the ** Notes on Electric Cranes,” which were contributed 
by Mr. E. W. Anderson, the author ably summarises the 
relative advantages of the various methods of adapting motors 
to cranes, and compares electricity with other sources of power, 
such as hydraulie power, steam and rope-gear transmission. 
The Paper was not discussed, owing to the author's absence. 

In a Paper on ** Experiments on the Hysteresis of Iron in 
Revolving Magnetic Fields," Dr. Fleming, Mr. R. Beattie and 
Mr. R. C. Clinker described their researches on the influence 
of the number of test discs composing the test piece upon tlie 


values obtained for the hysteresis, the variations in these 
values being due to the changes in the amount and distribu- 
tion of the magnetic induction according to the number of the 
discs. Prof. Ewing observed that the action of discs was not 
necessarily the same as the action of the test strips in his 
hysteresis meter; but he was unable to say that the induction 
in his test strips was appreciably uniform. 
In Section A, “ А complete Apparatus for the Study of th 
Properties of Electric Waves" was described by Prof. J. 
Chunder Bose, of Calcutta, and “А Method of Detecting 
Electromagnetic Waves" * wasdescribed by Mr. E. Rutherford. 


Tuesday, September 22nd. 


Electric waves and thermometry were the two subjects prin- 
cipally discussed in Section A on Tuesday. The proceedings 
commenced with the adjourned discussion on Prof. Bose’s 
Paper, and the ingenious and comprehensive apparatus devised 
by Prof. Bose for the investigation of the properties of electric 
waves was againexhibited. This apparatus is arranged in the 
fashion of an optical bench, and is the most compact and at 
the same time the most comprehensive apparatus we have 
seen for making researches on electromagnetic radiation. 
There are few, if any, researches in this class of work which 
might not be conducted with this apparatus, while for many 
researches a high degree of quantitative accuracy is obtainable. 
The refractive indices to electric waves of a large number of 
substances have been determined by means of it. The dis- 
cussion on this Paper, unfortunately, drifted away from electric 
waves to Röntgen rays, and speedily degenerated into a 
triangular word-war between Lord Kelvin, Sir George Stokes 
and Prof. FitzGerald, as to the adequacy of Stokes’s hypothesis 
of Róntgen radiation. 

An important stage in the day's proceedings was reached 
when the report was read of the Electrical Standards Com- 
mittee (on Thermal Units). This report advocates inter- 
national discussion on the subject of à new thermal unit. It 
proposes to adopt the erg as the absolute primary standard of 
heat. Аза secondary standard, of sometimes more convenient 
magnitude, an amount of heat equal to 4:2 х 10* ergs is sug- 
gested ; and it is proposed to call this secondary unit the 
“ Calory" (why y, and why capital C?). As a method of 
defining this secondary unit, it is suggested that it might be 
specified as being one water-gramme-degree between 9°5C. 
and 10°5C.; or if this range of temperature is not consistent 
with a value of 42 million ergs, then any other range of tem- 
perature of 1°C. as shall in future be determined to give a 
value of 42 million ergs to the water-gramme-degree. This 
device has the advantage of fixing th» value of the secondary 
unit independently of thermometry. 


Wednesday, September 23rd. 


So many Papers remained on hand by Wednesday morning 
that Section A had to subdivide into two parts, while many of 
the other Sections did not sit at all. Every year Section A 
overworks itself. In one of these subsections of A several 
electrical Papers were read, the proceedings of this branch 
commencing with a Report of the Committee on the Sizes 
of Pages of Periodicals. After this came Mr. W. Н. Preece's 
important Paper on ‘‘ Disturbances in Submarine Cables.” 
Mr. Preece lamented the smallness of the audience, but hoped 
the discussion would be thoroughly carried on in the pages of 
The Electrician. Lord Kelvin, criticising the type of cable 
proposed by Mr. Preece, said he feared its working over long 
lines would be marred by excessive capacity. He agreed, 
however, that the proposed form would be more completely 
free from external disturbances. Dr. Bedell said he had 
wondered whether alternately cross-connecting the inside and 
outside of a concentric cable was not like having humps in 
one mile of road to compensate for holes in the next mile. 
Prof. S. P. Thompson remarked on earth currents as a form 
of disturbance not taken into account by Mr. Preece. He 
advocated the introduction of artificial leaks and inductance 
coils bridging across the two cables of a completely metallic 
circuit for ocean telephony. Mr. Preece, in his reply, observed 
that the KR law was modified in telephony by dielectric 


* See The Electrician, July 17th, p. 307. 
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hysteresis, which, he thought, relieved to some extent the 
retardation. 

** Carbon Megohms for High Voltages ’’ were described by 
Mr. Mordey, who has had great success in the use of long, 
wide strips of carbon-blacked stiff paper or pressband. This 
form will stand very high voltages without appreciable deteriora- 
tion. Mr. Mordey also read a Paper describing An Instrument 
for Measuring Magnetic Permeability,” this instrument being 
now used by Mr. Mordey in his testing rooms. Neither great 
accuracy nor absolute measurement is aimed at, the instru- 
ment serving merely to indicate which, of a number of sample 
bars, should be rejected and which passed. The instrument 
is adapted to the rough-and-ready work of the workshop, and 
not to the refinements of the laboratory. We hope to give 
fuller description of this instrument in a later issue. 

The Direct-reading Form of Wheatstone Bridge, in- 
vented by Mr. A. P. Trotter, and described by him in a Paper 
which followed Mr. Mordey’s, is an ingenious combination of 
a slide-rule and a slide-wire bridge, but with a scale of equal 
and not logarithmically divided parts. The Paper will be found 
on p. 691 of our issue this week. The Paper was well received, 
but met with no discussion, owing no doubt to the lateness 
of the hour at which it was read. 

In conclusion, Prof. S. P. Thompson (the Chairman of the 
Subsection) had a word of praise for the Paper on The Division 
of an Alternating Current in Parallel Circuits with Mutual 
Induction," which was read by Dr. F. Bedell. Headmired, he 
said, Dr. Bedell’s happy combination of analytical with geo- 
metrical methods of proof. 

Meanwhile the other, and, generally speaking, more impor- 
tant Subsection had been occupied with a number of Papers 
on general physics. The single electrical Paper on the 
programme of this Subsection was contributed by Profs. 
Elster and Geitel, on Photo-Electric Sensitisation of Salts 
by Kathode Rays." 


— 


LIST OF THE ELECTRICAL PAPERS READ AT 
THE BRITISH ASSOCIATION. 


The following is a complete list of the electrical Papers 
read and Reports presented at the Liverpool meeting of the 
British Association :— 

SECTION A. 


Prof. P. LENARD.— On Cathode Rays." 

Prof. J. J. THomson and E. RurHERTORD.— On the Laws of 
ГВ of Electricity through Gases exposed to the Röntgen 

ys.” | 

Prof. А. W. Rucker, F.R.S., апа W. Watson.—‘‘ On the Trans- 
parency of Glass and Porcelain to the Róntgen Rays." 

Lord KELVIN, F. R. S, Dr. J. T. Borrourey, F.R.S., and Dr. 
Macnus Mactean.—‘‘ On Measurements of Electric Currents 
through Air at Different Densities down to One Five-Millionth 
of the Density of Ordinary Air." 

Dr. Е. T. Trouton.—‘'The Duration of X- radiation at each Spark.“ 

Prof. S. P. Тномрзох, F. R. S. — On the Relation between Cathode 
Rays. X-Rays and Becquerel's Rays." 

Prof. S. P. Тномрѕом, F. R. S.— On Hyper-phosphorescence. 

Н. Н. Е. HAVSMAN.— Observations on the X-Re 8.” 

Dr. L. А. BAUER.— On the Component Fields of the Earth's 
Permanent Magnetism.” 

W. HIBBERT.— On a One-volt Standard Cell with Small Tem- 
perature Coefficient. "' 

Dr. J. A. Harker and A. DavipsoN.—''On Reostene, a new 
Resistance Metal." 

Lord KELVIx, F.R.S., Dr. Magnus MACLEAN, and ALEXANDER 
GaALt.—‘‘ On the Communication of Electricity from Electrified 
Steam to Air." 

E. RuTHERFORD. —'*On a Method ol Detecting Electromagnetic 
Waves." 

Prof. J. CHUNDER Bose. -—‘‘ Ona Complete Apparatus for the Study 

of the Properties of Electric Waves." 

E. H. Grirritrus, F. R. S.—** Note on the Measurement of Elec- 
trical Resistance. " 

W. Н. Preece, F.R.S.—* Disturbance in Submarine Cables." 

W. M. MonbEY.—'' Carbon Megohms for High Voltages.” 

W. M. Morpey.—‘‘On an Instrument for Measuring Magnetic 
Permeability.” 

A. P. Trotrer.—‘‘ Direct-reading Form of Wheatstone Bridge. 
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Prof. E. BEDEII.— On the Division of an Alternating Current in 
Paralle) Circuits with Mutual Induction." | 

Profs. ELSTER and GEITEL. —* Photo-Electric Sensitisation of Salts 
by Cathode Rays.” 

Report of the Committee on Electrolysis. 

Report of the Electrical Standards Committee (on Thermal Units). 

Report of the Committee on the Establishment of a National 
Physical Lahoratory. 

Report of the Committee on Magnetic Standards. 

Report of the Committee on the Comparison and Keduction of 
Magnetic Observations. 

SECTION B. 
Dr. J. Н. Guapstone and W. HiBBERT. —* Action of Metals and 


their Salts on the Ordinary and Röntgen Rays: A Contrast." 
Report of the Committee on Electrolytic Analysis, 


SECTION G. 

W. Н. Preece, F.R.S.—‘' Test of Glow Lamps." 

S. B. COTTRELL.—‘*‘ The Liverpool Overhead Railway and the 
Southern Extension of it." 

Е. W. ANDERSON.—** Notes on Electric Cranes. 

Prof. FLEMIN OG, R. Beatriz and R. C. CLINKER.—‘*‘ Experiments 
on the Hysteresis of Iron in Revolving Magnetio Fields." 

W. G. WALKER.—''Street Lighting by Incandercent Electric 
Lamps." 

Report of Committee on Small Screw Gauges. 


ON THE ESTABLISHMENT OF A NATIONAL 
PHYSICAL LABORATORY.* 


At the Ipswich Meeting of the British Association held in 
September, 1895, the Committee were reappointed for the purpose 
of reporting on ‘‘the establishment of a National Physical 
Laboratory for the more accurate determination of physical 
constants, and for other quantitative research, and to confer with 
the Council of the Association.” 

It will be convenient in the first place briefly to enumerate the 
present facilities afforded by the Government, by educational 
establishments, and by private societies, for aiding research in Great 
Britain, independently of that direct aid which Government Depart- 
ments are continually furnishing for their own purposes. 

The most direct sources of aid given to research are the £4,000 
a year given by the Government for research purposes, and adminis- 
tered by the Government Grant Committee of the Royal Society ; 
the Donation Fund of the Royal Society, derived from its surplus 
income; the contributions made to research by the British 
Association; the investigations carried on at the Royal Institution, 
which afford magnificent examples of private munificence in aidin 
веёепсе ; the City and Guilds of London Institute; tho Roy 
Commission of the Exhibition of 1851, which devotes £6,000 a 
year to research scholarships ; research committees of various 
scientific societies ; the Clarendon Laboratory at the University of 
Oxford, and the Cavendish Laboratory at Cambridge ; the labora- 
tories at Glasgow, Edinburgh, and Aberdeen ; the Victoria Univer- 
sity ; and the larger Colleges not yet incorporated into universities. 

The facilities which the laboratories of the Universities and of 
the University Colleges afford for research are much reduced by 
the Jarge demands usually made upon the time and energy of the 
professor and the staff for elementary teaching. Nor is a thorough 
appreciation of the essential connection between research and all 
higher scientific education so widely diffused in England as it is in 
Germany, in the United States, and elsewhere. It must be mani- 
fest that the cure for this latter evil is not to be found in the 
establishment of a National Laboratory, but in such a change of 
public opinion as will make it possible to reproduce in England 
the conditions which have long obtained elsewhere. Itis to be 
hoped that the research work now conducted at educational estab- 
lishments in this country will largely increase in the future.. We 
should earnestly deprecate any divorce between higher teaching and 
investigation, and should regard anything tending in that direction 
as a retrograde step. 

There are, however, investigations of particular types which have 
been recognised both in this country and abroad as lying outside 
the range of effort possible either to an individual or to a great 
teaching institution. 

These may be divided into three principal classes, viz. :— 

1. The observations of natural phenomena, the study of which 
must be prolonged through periods of time longer than the average 
duration of life ; 

* Report of a British Association Committee, consisting of Sir Douglas 
Galton (Chairman), Lord Rayleigh, Lord Kelvin, Sir H. E. Roscoe, Profs. 
A. W. Rücker, R. B. Clifton, Carey Foster, A. Schuster, and W. E. 
Ayrton, Dr. W. Anderson, Dr. T. E. Thorpe, Mr. Francis Galton, Mr. К, 
T. Glazebrook, and Prof, O. J. Lodge (Secretary). 
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2. The testing and verification of instruments for physical inves- 
tigation, and the preservation of standards for reference ; and 

3. The systematic accurate determination of physical constants 
and of numerical data which may be useful either for scientific or 
industrial purposes. 

A laboratory for such purposes would aid and would not compete 
with laboratories maintained by individuals or institutions for more 
general physical research, and the reasons for establishing it as a 
National Institution are much of the same kind as those for main- 
taining a National Astronomical Observatory. If England is to 
keep pace with other countries in scientific progress, it is essential 
that such an institution should be provided ; and this can scarcely 
be maintained continuously on an adequate scale, except as a 
national laboratory supported mainly by Government. 

In a Paper read at Ipswich on the Reichsanstalt, it was suggested 
that the Kew Observatory might be extended so as to afford a 
ratisfactory nucleus for a national physical laboratory. The Kew 
Observatory, endowed by the late Mr. Gassiot with an income that 
is now somewbat less than £500 a year, is under the control and 
management of an unpaid committee appointed by the Council of 
the Royal Society. It is the central observatory of the Meteoro- 
logical Office, from which it receives £400 a year; and it has 
gradually become an important standardising institution, as well as 
а recognised base station for observations in meteorology and 
terrestrial magnetism. Its gross income from these various sources 
is now over £4,000 a year; but the greater part of this is derived 
from testing fees, and is almost entirely absorbed in working 
expenses. 

The building of the Observatoryt stands in the Old Deer Park at 
Richmond, and is the property of the Government, from whom the 
Committee hold it at a small rent. They have latterly been permitted 
to add about five acres to their holding. The work of the Obser- 
vatory is very varied, but may be roughly divided into (1) Routine 
observation magnetic, meteorological, and solar. (2) Experi- 
mental work connected with the routine observations and research 
work generally. (3) Standardising of between thirty and forty 
different kinds of instruments, whose number in the gross now 
exceeds 30,000 annually. The general heads under which most of 
these instruments fall are (a) Thermometers of all kinds; (b) 
Barometers, anemometers, and all sorts of meteorological appa- 
ratus ; (c) Theodolites, sextants, artificial horizons, compasses, 
and telescopes ; (d) Watches and chronometers ; (e) Photographic 
lenses. Particulars will be found in the annual reports, printed in 
the Proceedings of the Royal Society. The present work of the 
Observatory is therefore of a character which is strictly consistent 
with a large portion of the work which would find a place in a 
national physical laboratory. 

Having thus briefly shown what the Kew Observatory now per- 
forms, it will be convenient to consider what would be (a) the 
function which a national laboratory should fulfil, (b) the system 
which should be adopted for its control and management. 


(a) Functions. — In addition to the special research work, the 
scope of which we have already partially indicated, the work of the 
proposed institution would include an extension of certain branches 
of work now performed by the Kew Observatory. This work has now 
forits object the verification of standards for instruments of utility 
in scientific investigation, but it hardly attempts investigation into 
the properties of the materials of which thoy are, or should be, 
composed. An enlargement of this work to its proper extent would, 
in the case of many delicate standards, relieve British investigators 
from their present dependence upon foreign laboratories. Indeed, 
in the prosecution of research the necessity for accurate standards 
is being daily more and more felt. This class of work, as recog- 
nised in the Reichsanstalt, comprises not only comparisons of 
length, weight, capacity, gravity, sound, light, &c., but variations 
of conditions due to temperature, vibration, or other causes, as 
well as quality of materials in regard to their uses. It is a class of 
work which is not touched by the Standards Department of the 
Board of 'Trade, for this department is restricted by Act of 
Parliament to the work of making standards of length, weight, and 
capacity, and of such electrical quantities as may be of use for trade. 


(b) Managem:ut. —The present form of government of the Kew 
Observatory affords a basis upon which the management of the 
extended laboratories might be safely founded. The present govern- 
ment is by a paid superintendent, who is controlled by an unpaid 
Committee appointed under the Council of the Royal Society. The 
Committee consists of the leading authorities on the special sub- 
jecta which form the present work of the laboratory, and they lay 
down the general lines on which investigations are to go on. It 
would appear to be desirable that the government of the enlarged 
Institution should be in the hands of a Committee appointed either 
as now by the Royal Society alone or in conjunction with one or 
more of the chief scientific bodies in the country. But it is to be 
hoped that in addition to this Council of Advice the immediate 


T See tlie History of Kew Ob-ervatory,“ by Mr. R. H. Scott, in 
Proceedings of the Royal Socicty, 1885, Vol. XXXIX., p. 37-86, 


executive and initiative power would vest in a paid chief or Director 
of the utmost eminence attainable. Unless such an appointment 
were made, either an altogether unfair amount of work would be 
thrown upon some members of the governing committee, or the 
institution would fail to rise to the highest usefulness. 

The present accommodation at Kew Observatory is quite insuffi- 
cient for the proposed extension of its work; and to carry out 
the idea suggested will require increased space, increased buildings, 
and increased staff. There would probably be no difficulty in 
obtaining from the Government an extension of space out of the 
park at Richmond ; but the propcsal would entail an expenditure 
of money for new buildings. lt would be unfortunate if such 
expenditure had to be taken from the small fund which Parliament 
allots to scientific research under the Royal Society ; but there can 
be little doubt that when a satisfactory scheme has been elaborated 
it will not be unreasonable to ask the Government to assist in pro- 
viding the necessary buildings. Additions to buildings require 
much consideration, and, therefore, as а preliminary to any action, 
a small committee might be asked to draw up a detailed scheme, 
with the aid of an architect, for an extension of Kew Observatory, 
having regard to the site and to utilising the present erections 
upon it. 

Since it is difficult to foresee the direction in which a rapidly- 
growing subject like Physics may develop, it is probably wisest to 
begin with buildings of an adaptable and not too elaborate 
character, and to stock them with but a moderate supply of the 
best available apparatus. In such a subject as Physics a large 
annual maintenance grant is more useful than an extravagant 
initial equipment which might speedily become antiquated. We 
would suggest to those whose business it may be hereafter to ap- 
proach the Government that some such sum as £20,000 or £25,000 
would serve to erect a building sufficient for all immediate neces- 
sities, and that posterity may be left to increase it as need arises. 
A sum of £5,000 would provide a fair amount of initial instru- 
mental equipment of a permanent kind, and the rest should be met 
out of an annual grant. 

The commercial testing department may be considered self-sup- 
porting ; but for secular research and the determination of con- 
stants considerable expense would be entailed. This would fall 
under the heads of salaries, new apparatus, maintenance, warming, 
lighting, and taxes. 

We propose that the head of this National Laboratory should 
receive £1,200 a year, and we estimate that the additional assist- 
auce required would raise the sum expended on salaries to a total 
of £2,500 a year. The maintenance expenses and the apparatus 
fund would be adequately covered by another equal sum, much of 
which could be derived from fees, so that we estimate altogether 
that a supplementary annual grant of £3,000 per annum, and an 
initial expenditure of £30,000 for buildings and equipment, would 
do all that is essential to carry out the scheme in a wise and worthy 
manner. 


APPENDIX.—Puysik aALISCH-TECHNISCHE REICHSANSTALT. 
І. Department (Physical). 


Marks 
1. Value of land (originally presented by W. S. Siemens) 500,000 
2. Buildings, &c. : (а) Laboratory building.... 087,000 
(b) Engine house ........................ 50,000 
(e) Administration building ......... 100,000 
(d) President's house ....... ........ 99,254 
(c) Gardens, drainage, &c. ............ 10,472 
(f) Paving adjacent streets 50,274 
(yj Accumulator house 8,500 
— — 685,000 
3. Furniture, &c., for («), (b), and (o. ã . 58,000 
4. Machines, engines, apparatus of all sorts. q 82,510 
II.— Departucnt (Technicals, 
1. Value of laud 0... CCC 575,106 
2. Buildings: (a) Principal laboratory building. .. 922,000 
(^) Smaller ditto —  ...... 218,000 
(c) Engine house ....................... 180,000 
(d) House for officials |.................. 140,000 
(e) Additional structures, & .. . . . 348, 000 
1,808,000 
In budget 1895-6 reduced by ...... . ... 47,500 
1,760,500 
5. Furniture, &c., for these buildings ................................ 81,000 
4, Engines, machines, instruments, k c .. . 363,690 
5,904,106 
In round numbers—£200,000 sterling capital expenditure. 
Yearly Expenses. 
1. Personal: Salaries, remunerations, &с............................ 172,357 
2. Repairs to buildings, cost of administration, experimental 
Work- orr pc 115,000 
287,000 


Ju round numbers— £15,000 sterling a year, 
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NOTES ON ELECTRIC CRANES,* 
BY E. W. ANDERSON. 


One of the earliest applications of electricity as a convenient 
medium for the transmission of motive power was to the driving 
of travelling cranes ; and the fact that this, at that time, newly 
developed method of transforming heat energy into a subtle 
vibration and reconverting into work was so soon applied to 
this purpose shows that thero certainly was a need for it. Now, 
after some 10 or 12 years’ experience, it may be fairly stated that 
the system is not only a success, but is the very best method 
that has yet been devised. 

The object of this Paper is to give some of the experience the 
writer has had with electrio cranes in practical use in the Erith 
Ironworks. 

In May, 1888, Dr. W. Anderson, then a member of the firm 
of Easton and Anderson, of Erith, conceived the idea of 
applying electricity to a 20-ton travelling crane in the foundry ; 
and in due course this was carried out successfully. At the 
next meeting of the British Association he read a paper before 
Section G, in which this orane was described and illustrated, 
the results of some experiments with it being given as well.t 
It is, thereforo, not necessary to describe in detail the arrange- 
ments of this orane, as they may be found in that Paper; but 
it will be sufficient to say that the several motions are con- 
trolled by gearing driven by three transverse shafts on the top of 
the girders, and which are themselves rotated in either direction 
at will from a longitudinal shaft through the medium of three nests 
of bevel wheels and friction clutches. The longitudinal shaft is 
driven by means of a double helical spur wheel and pinion from a 
five-unit shunt-wound motor made by the then existing firm of 
Elwell-Parker. Each motion has two gears by which fast and slow 
purchase may be given as desired. The shunt coils of the motor 
are always in circuit with the conductora, and the starting switch 
simply turns on the current through the armature and through the 
usual resistance coils, which are so arranged that they can be used 
to regulate the speed if necessary. The motor is started light— 
that is, moving only the longitudinal shaft—and when it has attained 
its proper speed the several movements can be independently 
worked in either direction as required. The conductor conveying 
the current consists of a piece of angle iron, having one face roughly 
ground up, fixed to the shop columns above the crane by means of 
wooden blocks, and upon which a brass contact-piece attached to 
the crane by aspring slides, while the return circuit is taken through 
the wheels on to the rails. The pressure used is 100 volts. 

When first started there was, as might naturally be expected, 
some little difficulty and trouble. The friction clutches were not 
quite up to the mark, and had to be altered a little, and the fuses 
inserted in the dynamo circuit had an uucomfortable habit of 
melting at the most critical times, generally when a ladle full of 
melted iron was being manipulated. These mishaps at first raised 
some prejudice against the crane, but when they were got over by 
improving the clutches aud by the simple expedient of putting in 
larger fuse wires and chancing a burn out, such prejudice gradually 
disappeared. The writer is aware that the remedy to the fuse 
difficulty is hardly one to be justified on scientific grounds, but 
practically it has proved quite successful, owing, no doubt, to the 
fact that the heavy currents are only on the armature for such a 
short time that the heating from them cannot become destructive. 
The motor is frequently called upon to give 10 H. p. for a short 
time, and seems none the worse for it, while on one memorable 
occasion, when an accident occurred and prompt measures had to 
be taken, the crane is known to have lifted at least 35 tons, and to 
have been none the worse for it. 

Shortly after this crane was started, and before it was quite in a 
satisfactory condition, a steam crane was purchased and set to work 
in the foundry on the same gantry, 80 that the two cranes could be 
admirably compared in a practical manner. It was of an ordinary 
type, having its own boiler, engine and gear on the travelling crab, 
so that it was entirely self-contained. At the present time these 
two cranes are practically doing the whole work of the main bay of 
the foundry, and have been steadily running—except, of course, 
occasionally when under repair—ever since they were started. The 
result is that, while the electric crane was looked upon by the fore- 
men and workmen with some little distrust at first, now it is much 
preferred to the steam one, and has all the most important work 
given it todo by preference. The atmosphere of a foundry provides 
an excellent test for the durability of electric machinery under trying 
circumstances, and in this case not only is there the dust and dirt 
arising from the foundry itself, but there is the steam and smoke 
from the other crane, which docs not by any means improve matters. 

When first installed considerable doubts were entertained as to 
the ability of the motor to work well in so trying a situation ; but 
the practical result has quite dispelled any fears on that score. Tt 
* Paper read before the British Association at Liverpool, Section G. 

t See The Electrician, Vol. XXI., September 28, 1888, p. 665. 


is not easy to get any exact statement of the repairs that have been 
required, as no record has been kept of them, and the care of it has 
been through several successive hands ; but it is found that they 
have been very small indeed, and much less than have been found 
necessary in the case of the steam crane. The friction clutches 
require occasional adjustment, and from time to time some new 
parts, while two new commutators have been fitted to the motor, 
and it was considered desirable to rewind the armature once, other- 
wise an occasional turning-up of the commutator and adjustment 
of the brushes has sufticed. The starting switch requires a little 
trimming now and then, and one or two new contact-pieces have 
been fitted. Of course, the other parts of the gearing have required 
attention as in all other cranes. 


A great advantage which this electric crane possesses over the 
steam one is that the attendant has nothing to think of except his 
work, and can give his whole attention to it. In the other case 
there is the fire and the feed water to look after and be borne con- 
tinually in mind, distracting attention from the work that is being 
performed, and even constituting à source of danger in case of its 
being neglected. Moreover, it is necessary for the steam crane 
attendant to come to his work an hour and a-half before general 
work begins, in order to get up steam, and on Mondays this is 
increased to two hours; whereas, with the electric crane itis not 
required, as the dynamo supplying the current is driven by the 
main turnery engine, for which, of course, steam has to be got up 
by starting time in any case. 

An important matter in foundry work is to have complete com- 
mand of the crane at all speeds, to be able to lift and lower at 
exceedingly slow rates, and by the smallest possible amounts, so as 
to be able to draw large patterns and put moulds carefully together. 
It has been found that the electric crane answers admirably for such 
purposes, thanks, no doubt, partly to the sensitive friction clutches, 
and partly to the resistances provided for slowing down the motor, 
and is much superior to the steam crane. 

Having said 80 much as to its good qualities, one objectionable 
feature must be pointed out, and that is, the noise made by the 
first-motion gearing. In the first instance, the motor running at 
1,200 revolutions per minute drove the longitudinal shaft by means 
of an ordinary cast-iron spur wheel and pinion having a ratio of 5r 
tol. The rattle made by this was terrific, and as it was foun 
that, owing to the narrowness of the space available between the 
crane aud the shop columns, mortice gearing, which would of 
necessity be broader, could not be got in, it was decided to substi- 
tute double helical-toothed wheels for the straight-toothed 
ones. The result was not so good as might have been expected, 
and at first the noise was nearly as great ; but after having worked 
a little, so that the faces of the teeth had worn into better order, it 
improved a little, but still was very objectionable. It was then 
suggested to block up the triangular spaces between the arms of 
the wheel with wood, in order to deaden the vibration ; and this 
did a great deal of good, asit converted the sharp, noisy rattle into 
a dull rumble, which was much less objectionable, and in this 
manner the crane has worked ever siuce. 

The foundry crane promised to be s> successful, that in May, 
1889, it was determined to adapt electrical driving to a 15-ton 
crane in the main bay of the turnery. None of the cranes in this 
department had, however, been arranged with a view to the ulti- 
mate application of power driving like that in the foundry, but 
were simply fitted with ordinary hand-gear, so that a different 
system altogether had to be adopted. 

The company had not at that time commenced the manufacture 
of electric machinery themselves, and therefore three Man- 
chester" motors of suitable sizes were obtained from Messrs. 
Mather and Platt, provided with jockey pulleys, so as to run 
with very short belts, and brushes arranged so that the armature 
might revolve in either direction, and were duly fixed, as described, 
on one of the platforms. On the other platform a framework 
was fixed carrying three reversing switches and resistances, each 
controlling one motor, and а foot lever connected with the 
automatic lowering brake was arranged conveniently for the 
attendant. The crane is worked simply by the manipulation 
of these three switches and the lowering lever, while from the 
position in which they are placed an excellent view of the work 
being done can be obtained. The crane is driven by the same 
dynamo that supplies that in the foundry, the voltage being there- 
fore 100, aud the hoisting, cross traversing, and longitudinal 
traversing motors аго respectively 10-unit, 14-unit, and 24-unit 
machines, all being shunt wound, with a few series coils to assist 
them in starting under full load. The current is collected in a 
different way to that described for the foundry, the arrangement 
having been suggested and carried out by Messrs. Mather and 
Platt. Two bare copper wires about jin. diameter are suspended 
parallel to each other and about 8in. apart by means of earthen- 
ware insulators from every sixth roof principal, making thus a 
series of loops, each 60ft. long, extending all down the shop, a 
length of nearly 600ft., and with a moderate amount of sag given, 
to them. A standard is fixed at the outside edge of each platform 
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and thus, as far apart as possible, directly under the two conductors, 
and each one carries two insulated brass plates, one under each 
conductor, and at such a height that except at the insulators and 
a few feet on either side of them, the wires are able to rest upon 
them. The plates on the two standards, which are under the 
same conductor, are electrically connected together and to the 
switch frame. 

It will now be understood that wherever the crane is, the 
conductors will be resting on one or other pair of tho contact 
plates, and sometimes on both; because, while at or near the 
insulators the conductors are held up clear of the plates, a few 
feet on either side they sag down so much that they come in 
contact with them, and the distance between the two sets of 
contacts is sufficient to prevent at any time both sets being in such 
& position as to be simultaneously clear of the conductors. By 
this means the supporting insulators are easily passed. The wires 
were not put up quite carefully enough in the first instance, and 
the crane used sometimes to stop from all the contacts getting 
clear at once, but a little readjustment soon put this right, 
and it has worked well ever since. This crane has worked 
very well always, and has given no trouble at all. Owing, how- 
ever, to the motors being made to reverse, the brushes have to be 
placed on the horizontal axis of the commutator, and thus no lead 
is given them except that due to the small arc of contact, the result 
being that there is always some sparking, and the life of the com- 
mutators is less than in the foundry crane, where practically spark- 
less running is obtained. In the shorter time that this crane has 
been at work three new sets of commutators have been fitted. 
Likewise the switches, from being so much more used, require 
more repairs than that of the foundry crane, and recently it has 
been found necessary to ри in a complete new set. With these 
exceptions, however, but little repairs are needed, as there are no 
friction clutches or anything liable to much wear. The conductor 
contact plates occasionally require renewal, but this is a very small 
matter, and the conductors themselves are in vory good order. The 
system of driving the gearing from the motors by means of belts 
makes the working of this crane practically noiseless. 


As already stated, experience has convinced the writer that, at 
any rate for travelling cranes, electricity is more satisfactory than 
anything else, and there can be but little doubt of its cheapness. 
It is not possible to make any actual experiments to determine the 
useful work done per hundredweight of coal or anything of that 
sort, to settle such a point as this absolutely, on account of the 
intermittent nature of the work and the variations of the power 
required, added to the fact that no measurement of the energy 
expended in traversing can be made at all, except at the motor 
itself, in which case the loss in the gearing must be assumed ; and 
as the same applies to all similar cranes however driven, the com- 
parative cost,of different systems can only be arrived at by common- 
sense reasoning. | 

Electricity has the following economical advantages: the current 

may be generated by a highly economical engine, and, therefore, 
at the cheapest possible rate; the loss in transmission to the motors 
may be kep: very small without serious initial outlay, as the dis- 
tance of transmission is usually very small, and the motor will only 
use current in appi amare proportion to the work it has to do. 
On the other hand, however, there is perhaps rather more loss in 
the gearing than in some of the other methods of driving, on account 
of the great reduction in speed that it has to effect. Compare now 
the self-contained steam crane, such as that in the foundry. Both 
boiler and engine are necessarily much less economical than need 
be used for electric crane driving, and it would probably be fair to 
say that a given power generated in this manner costs three to four 
times as much, though as a set-off against this the engine is close 
to its work, and the losses of conversion and transmission of the 
electric energy are avoided, as well as some of that in the gearing. 
The net result, however, must be considcrably to the advantage of 
the electric system. 
Attention has already been called to the necessity for the 
attendant to come an hour and a half before the crane is required 
in order to get up steam; and this, together with the expenditure 
of coal in getting up steam, makes a considerable extra expense, 
which is avoided where the cranes are driven from the main factory 
boilers. A small item of expense is also due to supplying the 
crane with the fuel aud water, which, of course, have to be lifted 
up to it. | 

The comparison of electrically-driven cranes with those worked 
by other modes of transmission is more difficult, because all such 
methods may employ an economical engine as the generator of the 
power, and so far may place themselves on a par with electricity ; 
but whether the transmission is effected by wire ropes, cotton 
ropes, or by a square shaft, a large amount of gearing is involved 
which must always be running and absorbing power, no matter 
what kind of work the crane may be doing. "The writer's opinion 
is that, while for short gantries such methods compare well with 
electricity from an economical point of view, for long ones, such as 
in the Erith works, they cannot approach it. Picture to yourselves 


a shop 600ft. long, having, on the one hand, either a square shaft 
continually running on one side of it with the numerous bearings 
requiring, of course, continual attention in keeping them properly 
oiled, or else a wire or cotton rope with the array of pulleys and 
their bearings required by it ; and, on the other hand, two small 
copper wires suspended in the roof out of the way and requiring no 
attention whatever. In such a case there can be no question as to 
the best system. 

As regards repairs, the writer is only able to give personal 
experience derived from a 20-ton crane driven by a wire rope in 
one bay of the high erecting shop at Erith. The longitudinal 
travel of this crane is only 120ft. It has been found that a new 
rope is required every year, and the cost of this, together with the 
splicing and putting up, comes to &bout £10, so that the expense 
on this score alone has probably exceeded considerably the elec- 
trical repairs on either of the electric cranes, taking an average over 
the eight years they have been at work. Obviously, if this rope- 
driven crane had the same travel as the others, the cost would be 
very much heavier. | 

It has been urged by some that a more skilful, and therefore 
better paid, attendant is required for an electric crane than for the 
ordinary types. The experience at Erith has shown that such is 
not the case, and any labourer of ordinary intelligence will very 
soon acquire what little special knowledge is needed to keep the 
eie machinery in proper order. 

In considering the general design of electrical travelling cranes, 
several points present themselves to which attention may be 
directed. Is it best to have one motor to work all the three 
motions, or a separate one for each? "There is a great deal to be 
said on both sides of this question ; and, taking it all round, the 
writer is disposed to think that there is not much to choose between 
them. The single motor is best from an electrical point of view, 
as it avoids the necessity of reversing, saves a good many con- 
nections, and gives only one high-speed machine to look after. On 
the other hand, it entails the. use of friction clutches or their 
equivalent, and a good deal of gearing to properly control all the 
motions. The three-motor system is more economical in power, 
as the motors are never required to run light as the single motor 
has to, and therefore the small current taken under such circum- 
stances is saved. . The control may be effected entirely by switches, 
which are very easily worked, and may be even operated from 
below without anyone being on the crane at all If two or three 
motions are being operated simultaneously, the speeds of them can 
be independently varied if desired, whereas in the single motor 
arrangement this cannot be done, as any variation of the motor of 
course affects all the motions equally. On the other hand, the 
motors require more frequent repairs, and there are three com- 
mutators and sets of brushes to wear out as against one in the 
other system—though, of course, each only does one-third of 
the work. The fact, however, remains that the reversing motor 
commutators wear out more quickly than the other even with the 
lesser work and with a much cleaner situation to work in. 


A consideration that constantly arises in the application of 
electric motors is the best system to adopt for reducing their 
usual high speed to the slow one often required—as, for 
instance, in crane work. In the cranes that have been 
described, unquestionably the belt reduction is by far the best, 
not only for its noiselessness, but also on account of the absence 
of vibration, which is considerable in the case of the gear 
reduction. The motor of the foundry crane does not seem to have 
suffered much from this vibration ; but cases have occurred where 
the jar of spur gearing has damaged armature windings, and it is, 
therefore, best not to run any risks, but use some other form of 
reduction gear where practicable. Mortice wheels, with wood 
teeth, are, of course, better than either ordinary spur or double 
helical gear. Worm gearing is often à very convenient means of 
effecting the reduction, and is much more economical when pro- 
perly made than is generally supposed. The writer's firm have 
used it very considerably in cases where other forms of gear were 
not suitable. It should be enclosed in an oil-tight casing, so that 
ample lubrication of all parte may be obtained, while dirt is ex- 
cluded. The worm should be, by preference, on the top of the 
wheel, as it makes it more easily accessible, and the thrust should 
be taken upon properly-constructed ball bearings. The angle of 
the thread is an important factor in the economy of the gear, and, 
in common with all the other details, requires careful consideration 
to get the best results. As a matter of fact, it is found that for 
economical results a treble-threaded worm is about the best to use, 
while double thread and single thread of ordinary proportions are 
less good. К 

From some experiments that have been made at Erith it may be 
taken that thg efficiency—that is, the ratio between the output and 
the input—of an ordinary single-thread gear, including the losses 
in the thrust and the wheel shaft bearings, should not be less than 
52 per cent. ; a double-thread gear should be not less than 68 per 
cent.; while a treble-thread gear should be not less than 75 per 
cent. A better result still may be obtained from quadruple-thread ; 
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but it is not so generally useful, and is rather troublesome to make. 
Better results than these have been obtained, and in one carefully- 
conducted trial with a treble-thread gear that had been running for 
some time, and had worked all the surfaces into the best possible 
condition, the combined efficiency of an electric motor giving out 
about 9 H.P. and the worm gear, including the thrust block and 
shaft upon which the Prony brake for testing was fixed, was as high 
as 85 per cent. This, however, cannot be relied upon in ordinary 
practice, especially when the gear is new, and therefore the figures 
given above are to be recommended for general use. 
Friction gearing is occasionally employed, and if properly made 
and adjusted is good, at any rate for small powers. The best 
form that the writer is acquainted with is Hollick’s patent, which 
has been successfully used for crane work, giving good efficiency, 
and which may be thus described: The shaft to be driven has a 
large flat-faced pulley keyed to it, while another similar but smaller 
pulley is carried by bearings in a swinging frame in such a manner 
that the two pulleys are in the game plane, but separated from 
each other a short distance. Round them an endless belt is tightly 
stretched. The motor is supported on a flexible base, and has on 
its spindle a pulley made of compressed paper with a perfectly flat 
face, the size being rather larger than the space between the two 
iron pulleys. The ratio of reduction is given by the ratio of the 
diameters of the large iron pulley and the paper one. By exerting 
a slight pressure on the swinging frame, the paper pulley may be 
caused to wedge itself between tho other two with considerable 
force, and if the motor is set in motion, the two iron wheels will 
both be driven by the paper one, the smaller transmitting its 
power to the larger by means of the belt, which also takes the 
thrust and prevents any stresses on the bearings. By making the 
motor base flexible, the paper pulley adjusts itself so as to bear 
equally against the two iron ones. Of course, to get the best 
results, this gear requires careful design and manufacture. 

It will be interesting to make a comparison between hydraulic 

wer transmission and electricity as applied to crane-driving. 

here can be no doubt that the hydraulic system is a very 
simple and convenient one in cases where the power has to be 
applied from а more or less fixed position, and is especially 
suitab'e where the work to be done is fairly constant, as, for 
example, a crane that always has to lift approximately its full 
load. In such а case the power may be used to its full advan- 
tage, which with variable work cannot be the case, except by 
the employment of double and treble powered machines, which 
to & certain extent adjust the water expended to the work it 
has to do. In this respect electricity has an advantage, as the 
motor has an inherent pcwer of automatically adapting the 
amount of current it uses to the work that is demanded of it, 
though not quite in direct proportion. The motor, therefore, 
adjusts itself to all loads, while the hydraulic machine can only 
do so in steps, so that the former must be more economical. 
Moreover, the motor does this without the aid of any external 
devices, whereas the hydraulic machine requires a complicated 
and expensive arrangement to effect the result. But hydraulic 
power can often be applied in a much more direct manner than 
electricity, as the latter almost always requires the high-speed 
rotation of the armature to be converted into a lineal movement 
in the hoisting arrangement of cranes or lifts involving a good 
deal of gear, which is, as a rule, not needed by the former. It is 
evident, therefore, that every case must be judged on its merits, 
and that sometimes one form of transmission will be more suitable, 
and sometimes another. But in the case of the particular kind of 
machinery with which the Paper has been more especially dealing— 
namely, travelling cranes—there can be but little doubt that the 
electric system is much more advantageous, mainly on account of 
the great difficulty in satisfactorily taking the high-pressure water 
to the moving crane, especially with such a travel as the Erith 
cranes, say 600ft. 

A hydraulic travelling crane was made at Erith a few years ago 
for the new ranges of the War Department at Shoeburyness 
to general designs furnished by the Royal Engineers, and this 
is the only instance the writer knows of where this method 
has been used for a true travelling crane. The lifting was 
performed by а direct acting hydraulic cylinder, which would, 
of course, use as much water to lift one ton as 150 tons, the 
maximum for which the crane was made, and the two traversing 
movements were actuated by a rotary hydraulic engine driving 
a system of shafting and gearing. The principal feature of 
interest was, however, the method of transmitting the power 
to the crane, which travelled over a gantry 130ft. long. At the 
centre of the gantry on one side was a large hose keel containing a 
coil of Sphinx Grip" armoured hose, one end of which was 
coupled to a hollow trunnion, through which the water was admitted 
to the coil, and the other to a swivel coupling on the crane. The 
hose was about half the length of the gantry, and thus, according 
to which side of the centre the crane was, and to the direction in 
which it was travelling, so the hose coiled or uncoiled from the 
drum, arrangements being made by means of weights and gearing 


for the drum to coil up the hose as the crane approached it. The 
exhaust ran into a continuous gutter laid down all along the gantry. 
This arrangement worked well, but is clumsy and expensive. The 
hose requires occasional renewal, and the system could only be 
applied satisfactorily to short gantries. Contrast this with the sim- 
plicity of electric transmission over any gantry, no matter how long 
it may be, and the advantage will at once become apparent. 
Besides, it would not be easy to work more than two cranes over 
the same piece of gantry, one having its coil on one side and one 
on the other ; while with the electric system any number of cranes 
may work off the same conductors and over the same gantry, pro- 
vided only the conductors are large enough to carry the required 
current. 


THE RECENT TELEPHONE CONVENTION IN 
AMERICA.* 


BY FRED. DE LAND. 


It was a happy thought that resulted in the election of Judge 
Barstow as the presiding officer of the Convention, for the honour- 
able judge is a prince among optimists, and a firm believer in the 
gospel of good cheer. Thus, no amount of croaking could entirely 
dispel that hearty cheerfulness that permeated every session. To 
be sure, now and then the discussions were tinged with melancholy, 
and on the whole the proceedings were of a depressing character ; 
but the judge was as bland as the honey of Hyblea. What matter 
if Waukesha had ‘‘ ceased business and sold the plant for a nominal 
sum, sufficient to cover outstanding indebtedness, leaving the 
original investment a total loss; that La Grange had gladly laid 
down its burden and pocketed the loss; that Selma’s doors had 
been slammed in the face of an ungrateful public who could now 
pay the higher rates of the Bell Company, simply because they 
desired tome return on an investment that ought to have been 
given freely from a sense of pride in a home institution? To be 
aure, the officials admitted that the prices charged and the services 
rendered were so unsatisfactory that the service had to be aban- 
doned, but their opinion was naturally biassed. Or that St. Joe 
was wondering how so much money could be for ever lost so 


| quickly, though the local Press laid the blame on ** unsatisfactory 


service—want of out-of-town connections, inferior appliances to 
the Dell Company, and a rate too low to enable them to attempt a 
соора service." Suppose the competing telephone plant 
at Nevada that cost £400 was sold for £30, and that the Pittsburg 
раш on which over £600 was invested was disposed of under the 

ammer for £120. Did not the smooth promoter get away with 
his commission? What if the courts have ordered the notorious 
Harrison Topeka telephone plant to be sold to satisfy judgments. 
aggregating £6,000. Is there not an abundance of wealth yet 
remaining in Kansas yearning for just such profitable investment ? 
And who can locate a soft mark quite so quickly as the slick tele- 
phone promoter who was the underatudy of Dusty Rhoades but a 
brief space agone? Why should the learned judge care if the 
Florida long-distance telephone system was disposed of for £30 at 
Orlanda by a brutal sheriff clothed with a little brief authority ? or 
that the Ypsilanti automatic telephone exchange had been discon- 
tinued ? The judge was content to look upon the bright side of 
life, even if 12 members had been side-tracked by the sheriff or for 
some similar reason since the last meeting, for he well knew that 
though the hot sun was now roasting the members, yet with the 
opening of the gates of night would come the stars, and the cooling 
breeze, and the refreshing sleep, and in that land of dreams that 
yet may prove to be the real world there is no worry over doomed 
financial ventures voluntarily assumed ; so why worry ? 

And having called the meeting to order, the judge declared the 
convention of independent telephone companies open, and directed 
the calling of the roll. This being done, the secretary reported a 
gain of 22 new members and a loss of 12 members. As the names 
of these 12 delinquent members were called, only harsh and un- 
pleasant comments were heard on every side, due, apparently, to 
no other cause than that some among these ill-fated 12 had allowed 
an uninvited and ill-bred deputy-sheriff to enter their respective 
exchanges and levy on the entire plant, merely to satisfy claims for 
small amounts of filthy lucre. But the judge rapped for order, 
and said the remarks were uncalled for. We should learn to 
bear easily the misfortunes of our friends, and, with Euripides, 
remember that that man is wise among us, and hath understanding 
of things divine, who hath nobly agreed with necessity." 

After the various committee reports had been read and disposed 
of, the meeting was declared open for the discussion of special 
topics germane to the best interests of the association, and the 
chair urged the members to participate in a full and spontaneous 
expression of opinion on the rumoured consolidation of all the 
property interests of the principal Bell licensees and their absorp 
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tion by the parent company, thus doing away with the royalty fee 
and effecting a marked reduction in the operating expenses, 
enabling them the better to meet competition. The chair also 
desired that the sentiment of the association be placed on record 
regarding the attitude of the manufacturing telephone companies 
towards the operating telephone companies. He did not believe 
that the manufacturing companies were standing up as manfully 
as they had agreed to, and there was little doubt in his mind that 
the independent exchanges would have to fight their own battles, 
while the manufacturing companies exhausted their energy in 
petty internal equabbles. Thus he believed that the association 
was not interested so much in what the telephone manufacturing 
companies were going to do, as whom ; for experience had shown 
how honest they could be when certain of being detected. Nor 
would he advise any member to lean on any telephone manufac- 
turer for legal assistance in defending the suits the Dell Company 
would certainly institute. For, basing his opinion on personal 
observation and the published statements in the electrical press, 
the chair felt confident that the affairs of these manufacturing 
companies were in such shape that they could immediately closs 
down or assign in the event of the United States Supreme Court 
again deciding in favour of the Bell interests. Thus, it is really 
the part of wisdom to look upon the bond and the guarantee of 
telephone manufacturers as absolutely valueless, for the Court 
proceedings already taken show that some, if not all, ''are 

uniarily irresponsible and unable to respond to a decree for 

amages in favour of the complainant in this suit.” 

The question was asked by one of the members whether there 
was any reliable information on record regarding the financial 
standing of the Home Telephone Company claiming several 
thousand subscribers in many cities, according to the very reliable 
electrical journals. The secretary replied by reading extracts from 
a report on the Committee on Telephones for the district of 
Columbia, on Bill S. 2,498, showing a claim on the part of the 
promoter of having secured 3,400 subscribers in the district of 
Columbia at a rate of £8 and £6. 8s., taken from ''the portion of 
the business people of the city who have not been so successful in 
life, and who have no particular use for the more expensive metallic 
connection. We expect to serve people who cannot quite afford 
to use telephones unless this company is chartered.” The gist of 
the testimony showing that ‘‘if the franchise were granted to-day, 
two years from now would not see 200 commercially working Home 
bin usd. in the district of Columbia, if any." The secretary also 
read extracta from the Cleveland Plain Dealer and the Cleveland 
Leader, of May 12, 1895, showing that the Home Company *‘ has 
no serious intention at present of going ahead with its project." 
Yet in each city they were successful in disposing of privileges, 
stock, &c., at good prices. These comments reminded the presi- 
dent of the story of the practical politician who boasted that he 
had made £00,000 in the last two years, ‘‘ but I worked for it." 
Of course you did," was the reply, but whom did you work?“ 


Mayor Pingree's Detroit Telephone Company that is to be 
operated for 50 per cent. less than the present exchange, next 
came in for a fair share of criticism for masterly inactivity, and in 
closing this discussion later on, the chair remarked that the good 
mayors comments on the absence of proper protection for the 
rights of the people were worthy of the able politician who said 
that all knowledge which does not increase a man's virtue makes 
him the more dangerous. And he recalled a brief conversation 
between two politicians accidentally overheard in one of the lower 
wards in his city: '* You look done up, Chimmy. Is it worryin' 
yuh to make all those reform speeches to the people of your 
ward?" ‘‘It isn't the reform speeches, Tim, it's the work of 
gettin’ the boys to understand how I don't mean 'em, that’s 
worryin' me." "The deduction drawn from the printed statements 
issued by this Detroit Company is that with an average telephone 
rental of £6. 163. a year for 5,000 telephones, 10 per cent. divi- 
dends can be paid on £120,000 in capital stock, and 6 per cent. on 
£80,000 in bonds. And all purchasers of stock would be given 
an equal amount of interest-bearing bonds. In other words, this 
reform organisation would not pattern after the highly improper 
methods adopted by the grasping corporations so heartily denounced 
by his honour, *' the friend of the people," but would add the water 
before winning success. In the prospectus issued by the Pingree- 
Detroit Company earnings and expenses are itemised, thus enabling 
а comparison to be made with the present expense account of the 
Bell Company in Detroit, having 4,300 subscribers. Female 
switchboard operators, Pingree Company, 60 at £1 a week, or 
£3,000 annually ; Bell Company, 107, averaging 24s. per week, or 
£6,677 annually. The Pingree Company will have ten linemen and 
three labourers at an annual outlay of £1,500, while the Bell Com- 
pany finds it necessary to keep 56 linemen and inspectors con- 
tinually employed at an expense of £6,720. Batteries have to be 
renewed every few weeks, this item aggregating £2,000 annually 
for the Bell Company, yet the Pingree Company make no provision 
for this very necessary expenditure. For new material and repairs 
to Bell circuits nearly £5,000 are expended annually, yet the 


Pingree prospectus makes no allowance for this, nor for deprecia- 
tion, though in 1893 the Bell Company replaced a switchboard 
that cost £10,800 with one that cost £24 800, and had previously 
discarded boards costing over £12,000. Yet the Pingree Company 
add: And on every additional 1,000 telephones used, the net 
profit per annum would be £5,000, the ratio of profit being higher 
as subscribers increase.” 

The member from Pittsburg suggested that the Pingree Company 
should secure the services of the bland promoter who has been 
weaving his meshes about the gullible citizens of Kansas City, as 
he possessed the ability of operating an exchange of 3,000 tele- 
phones at a total expense covering all items averaging but £2. 88. 
per telephone, while the Pingree Company allowed the extravagant 
sum of £3. 1s. 31. per instrument. To be sure, the Bell Company 
claims that it costs them about £12 an instrument to operate their 
exchange, but who believes the fairy tales of successful dividend- 
paying corporations! Then this Kansas City weaver offers his 
telephones at only £6. 8s. a year, and his circular clearly demon- 
strates that if only 3,000 telephones are rented at this figure the 
annual income will be £19,200, the total annual expense £7,200, 
leaving the handsome net income of £12,000, or a return of 12 per 
cent. on an investment of £100,000. But for fear that the holders 
of this stock may become proud in spirit, the weaver limits the 
number of shares that any one person should hold to 10 shares of 
£20 each. 

Comment was also made on the promised competition that has 
failed to materialise in Chicago, Philadelphia, St. Louis, and other 
large cities, and to the feeling of pride that must permeate the 
bosoms of Messrs. Clarkson, Egan, Tracy, Aldrich, Porter et al., 
when they gaze upon all that has been accomplished. 

Incidentally, the chair remarked that there was ample legal talent 
both within and without the Association ready for sacrifica in 
fighting this gigantic monopoly—for a consideration, but that he 
had fully made up his mind that the only safe course to pursue, 
when the United States Supreme Court delivered its opinion 
sustaining the validity of the Berliner patent, was to surrender and 
have his loss as small as possible, unless in the meantime he could 
find some good-natured relative on whom he could unload his hold- 
ings in the independent exchanges. 

ere the member from Oskaloosa interrupted the President's 
remarks by asking if he could name an actual independent exchange ; 
there were plenty of dependent exchanges, dependent on the 
holders of overdue notes and mortgages ; but an independent com- 
peting exchange? Impossible! One of the exchanges in Iowa was 
so anxious to be absorbed by the Bell or any other Company with- 
out money and without price that its beseeching attitude reminded 
him of the tramp's reply. Weary Willie had entered the yard with 
the firm intention of disabling all competition, but by a masterly 
retreat he had scaled the fence just in time to escape the fangs of 
a savage bulldog: ** Madam, I did intend to demand something to 
eat, but all I ask now is that, in the interests of humanity, you'll 
feed that dog." 

The next question that came up for discussion was the advisability 
of erecting toll lines. One of the members appeared bent on 
forcing each company to bear its share of an assessment that would 
enable interconnecting lines to be built, and thus afford subscribers 
in one exchange full communication with the subscribers in any 
other exchange in the State. But he talked so long and digressed 
so widely, that when he finally subsided someone was cruel enough 
to intimate that there аго à great many giuger-pop people in the 
world. After they have been uncorked for a few minutes they get 
to be dreadfully flat. 

Mr. Cleveland doubted the wisdom of erecting many toll lines 
* until we have had more experience in this business. If we do we 
shall probably have good cause to regret the outlay. For few toll 
lines have proved to be a profitable investment, either in the East 
or the West. Take the lines that connect the small outlying vil- 
lage exchanges with any large city, and the income rarely equals the 
operating expenses, while the deficit—to make good the cost of 
maintenance and the fixed charges —must come out of the income 
of the city plant which creates and maintains a toll liae and exchange 
for the convenience and benefit of ita city patrons, rather than from 
any expected profit that would accrue from village conversations 
Rarely will the public pay more than 44. a mile for short distances 
of 50 miles or less, and 1d. for distances exceeding 50 miles, and as 
an average of only five conversations per hour can be held over any 
ordinary toll line, the income never justifies the outlay save from 
the standpoint of favouring the subscribers of the large exchange.” 

A spirited discussion followed, in which nearly every member 
participated, but it was soon evident that some prearranged plan 
existed for forcing the association to endorse a movement in favour 
of toll lines. The minority protested against any action that 
necessitated further expenditures of moneys.: Toll lines were 
necessarily expensive to build properly, as well as difficult to 
maintain in good working order in this section 8» often visited by 
severe storms, while it was doubtful if the receipts would ever 
equal the cost of operating the lines ; and as not one shilling of 
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legitimate profit had yet been secured from any investment in 
these small independent exchanges, any motion to increase the 
investment until à dividend had been declared would meet with 
determined resistance. Even with their m@e profitable rates the 
Bell Companies did not dream of general toll lines for several 
years after the principal exchanges had been established, and only 
since August 1st has it been possible to talk direct from Davenport 
to eastern points over the long-distance trunk lines. 

Mr. Cleveland said that he fully appreciated the great value to a 
local exchange of the right of way for transmission of messages 
over trunk lines, and he felt that in the near future some concerted 
action that might bring about inter-State connections would be not 
only desirable but absolutely essential to preserve the integrity of 
the capital already invested. But this was not the time nor the 
place to adopt coercive measures. No one appreciated more fully 
than he did the great value of the telephone as a time-saver to 
business men, and he had heard of many instances of men travelling 
by rail to Chicago and then using the long-distance line to close some 
important deal in Boston or New York, or some Eastern city. But 
these long-distance trunk lines were owned by a separate company, 
and built and maintained by capital invested independently of any 
investment in the local exchange. No doubt an independent long- 
distance company might be formed, but he did not care to invest 
any money in such an enterprise. To build a pole line properly, 
and string two wires for one complete metallic circuit, would cost 
£80 to £90 a mile; additional circuits could then be added from 
time to time as the traffic justified, at comparatively small expense. 
Yet, he understood that toll lines had been built for £50 a mile, 
and rebuilt after the first heavy storm. Even the lines in the city 
of Madison, the headquarters of a branch of promoters, could a 
tale unfold were they inclined to be talkative. 

Mr. Bartin defended the other side of the question by saying 
that experience had taught some very good Wisconsin people that 
profits can only be realised when capital is invested in a productive 
enterprise operating more fully, more satisfactorily, and at less 
cost than existing competition, and more especially is this true of 
public or semi-public service plants, where the ultimate profitable- 
ness of the investment is so largely dependent on the general 
acceptance of the service supplied. This was well illustrated in 
the case of the Waukesha telephone exchange. No Wisconsin 
town enjoys so many advantages, so many well-to-do, progressive, 
and public-spirited citizens, who never hesitate to make any invest- 
ment that will aid in building up their town, and making it still 
more famous, not only for its beautiful surroundings and its health - 
restoring mineral waters, but for the public conveniences afforded 
the citizens. Thus, when a new telephone exchange was proposed, 
ample capital was quickly forthcoming, and in a short time an 
excellent exchange was in operation, with a large number of sub- 
scribers, and there was every indication of it being a prosperous 
undertaking. But after the third or fourth month the receipts 
began to drop off, and gradually one subscriber after another relin- 
quished the service, until the plant was sold for a sum that merely 
covered the current bills, leaving the original investment a total loss. 
The explanation is easily given. It was not so much a question of the 
inferiority of the instruments or the indifferent service furnished, as 
it was the absence of all toll-line connections. Now, the majority 
of the well-to-do residents of Waukesha have their places of 
business in Milwaukee, Chicago, or in one of the towns in the 
valley, and necessarily must have telephonic communication that 
is at all times available to those points. Thus, when they found 
that the new telephone circuits were limited to the subscribers 
within the town, and that to have constant telephone facilities 
with outside places it was necessary to also subscribe to a Bell 
instrument, they naturally came to the conclusion that a second 
telephone was of no real value, and quickly dropped it. And thus, 
while the new exchange had more subscribers than the old Bell 
Company at the start, the new company could not give the service 
demanded, and thus had to close its doors. And Mr. Bartin 
believed this would be the fate of every exchange represented in 
this Convention, unless they joined in the building of intercon- 
necting lines that would enable them to give the class of service 
any customer might desire. 

The report of secretary E. M. Hopkins, of the Board of Trade, 
Saginaw, Michigan, who was commissioned to investigate and 
report upon the advisability of establishing a competing telephone 
exchange in Saginaw City and the Valley, came up for considera- 
tion, and was severely criticised because of his adverse decision. 
Mr. Hopkins reported that There is one conclusion you quickly 
reach, and that is that someone has been lying about the telephone 
business. You cannot by any possible reasoning reconcile the 
figures put forth by telephone company promoters and the Bell 
people. They are as far apart as daylight and darkness. . . 
Judge Gages states that each individual subscriber to the stock of a 
telephone company is individually liable for all material and labour 
used." And his recommendation was adverse to investing any 
capital in a competing telephone exchange ‘‘ until the decision of 
the Supreme Court is had in October." 


SOME CONTINENTAL ELECTRIC LIGHTING 
STATISTICS. 


We recently published (see The Electrician, September 4, p. 614) 
a table containing statistics of some continental central stations. 
Herr F. Ross, in an article in the Elektrotechnische Zeitschrift, gives 
two more useful tables comparing the outputs of gas and electric- 
lighting stations in some of the largest towns in Germany. He 
observes that an important factor in comparing the performances of 
central stations is the ratio between the useful output during the 
year, the maximum output for one hour, and lie calls this factor 
the “© yearly burning time” (Jahresbrenndatr). 

Table I. gives the value of this factor for a few of the gas works. 
in Germany. In this table the high figure against Hamburg is due 
to the fogginess of the atmosphere, to the narrowness of the streets 
in the old portion of the town ; and, further, to the large scale on 
which the publie lighting is carried out. "This last reason also 
applies to Cologne and Stettin. The high figures for Bremen and 
Düsseldorf may be occasioned by the day-load in these towns. In 
both the consumption of gas for cooking, heating, and motors, 
exceeds 27 per cent. of the total output. The numerous factories 
in the neighbourhood of Chemnitz and Mühlhausen decrease the 
mean burning time. 

Table II. is calculated on the assumption of an average output of 
609 watts per horse-power delivered by the machine. For central 
stations, which have batteries of accumulators, it is assumed that 
the batteries can discharge themselves in three hours if required. 
In the first column is given the ratio of the actual maximum output 
to the maximum possible output reduced to a percentage, in column 
B the corresponding figure for the distribution network, and in 
column C the ‘‘ yearly burning time,” defined as above. 

Among the stations where the number of motors on the mains is 
very small, Vienna shows; up the best. This is due to the size of 
the network. The house frontage is 155 miles long. Also, the 
time of maximum demand in private houses usually comes after 
the time of absolute maximum demand. 

The highest figure for Jahresbrenndauer, which obtain for gas 
works as compared with the electric light works in the same town, 
may be attributed to the more varied clientèle of the gas under- 
takings. 


Table I. “( Yearly Burning Time“ of some German Gasworks. 


— Hours. | — | Hours. 
Berlin . . . 1590 Darmstadt. 1,500 
Bremen 1,810 Düsseldorf ...... 1,810 
Breslau  ......... 1,490 Hamburg 1,900 
Chemnitz 1,180 Mühlhausen 1,090 
Cologne 1,720 { Stettin 1,740 

Table II. 
A | B. C Station opened. 

Aix-la-Chapelle ......... 51 52 1,515 Jan., 1895 
AONA s 54 25 1,950 March, 1892 
Hamburg ............ p 65 55 1,690 Dec. 1888 
Mühlhausen............... 78 50 1,052 March, 1888 
Barmen 37 38 834 Dec., 1888 
Bremen 57 40 1.000 Oct., 1893 
Вгев]ац..................... 60 60 1,069 June, 1891 
Christiania ......... ..... 64 67 893 Dec., 1892 
Cologne 40 42 1,121 Oct., 1891 
Copenhagen 65 55 842 March, 1892 
Darmstadt ............. " 82 77 673 Aug., 1888 
Dessau ..................... 40 40 713 Oct., 1886 
Düsseldorf ............... 56 28 1,100 Sept., 1891 
Elberfeld .................. 54 60 735 Nov., 1887 
Hanover 56 57 1,129 March, 1891 
Königsberg.. 51 16 914 Dec., 1890 
бїебйп..................... 65 44 1,061 Oct., 1889 
Stockholm ............... 26 50 1,150 Sept., 1892 
Vienna ..................... 50 60 1,701 Nov., 1890 


BOOKS RECEIVED. | 

‹‹ Roentgen Rays and Phenomena of the Anode and Cathode.” 
By Edward P. Thompson, M.E, E.E., and Prof. William A. 
Anthony. (New York : D. Van Nostrand Company). Price $1 50c. 

** Proceedings of the American Association for the Advancement 
of Science." Springfield Meeting, 1895. (Salem: Published by 
the Permanent Secretary.) 

* Proceedings of the Royal Society." 
Price 38. 6d. No. 359, Vol. LX. Price 4s. 

** Die óffentliche Beleuchtung von Berlin." 
(Berlin : S. Fisher.) 


No. 358, Vol. LIX. , 
By Dr. H. Lux. 
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CORRESPONDENCE. 


— — 
POSITIVE PLATES FOR ACCUMULATORS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: For the past six years I have had to do with a small 
central station, which has been altogether, up to the present, 
worked by water power. It is easy to see how important 
accumulators become under circumstances of this kind. I 
have had to do with accumulators during these six years, and 
I have been trying to settle which of several kinds is best. 
The important question is the life of the plates. If we divide 
the various kinds of plates into three families we have :— 

1. Grid plates, including pasted plates and plates in which 
a grid has been cast round pellets. 

2. Gill plates, including those in which a considerable sur- 
fa^e action has been produced by the makers. 

3. Planté plates, mere sheets of lead. 

If we consider No. 8 first ; everybody is familiar with the 
enlargement of the plates by use, and their finally becoming 
rotten and falling to pieces. My experience of No. 2 kind is 
that they soon begin to throw off & quantity of fine mud, 
which settles at the bottom of the boxes and, mounting up, 
short-circuits the plates. 1 have had repeatedly to go over 
such a battery, cleaning out the boxes and straightening the 
plates. Ultimately the plates become rotten right through 
and fall to pieces. The troubles with No. 1 arise from the 
grid becoming rotten (1 would say Plantéised, but I do not 
desire to associate so honourable a name with a difficulty of 
this 5 

I speak in no spirit of antagonism to makers of plates. 
They are our friends. But my experience is that we must 
recognise the comparatively short life of positive plates, and 
we must arrange for the constant replacing of them as a part 
of the regular routine of the station. Batteries will have to 
be put together in such a way as will allow of regular cleaning 
of the boxes and renewal of plates, and each station must 
organise a shop for remaking plates on the premises. Can 
arrangements be made with makers of plates in this direction ? 
The question seriously concerns engineers. I shall be glad to 
get the views of other men.—Yours, &c., JAMES PERRY. 

Galway Electric Works, Galway, 

September 12, 1896. 


PHOTO PRINTING OF TRACINGS BY ARC LIGHT. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: If my own experience in photo printing tracings by 
arc light agrees with that of others, I should feel inclined to 
offer your correspondent, “ D. M. J.," Punch’s advice, and say 
** Don't," for I have found it a terribly slow business. 

For instance, with two 6-ampere naked arcs—in series on 
110 volts—suspended side by side about 18in. from frame 
(standing on edge), and with a sheet of white paper arranged 
as & reflector behind arcs, I find it takes about four hours to 
get a decent print—double elephant size—with ordinary good 
quality blue printing paper, and then the position of frame 
wants changing from time to time; otherwise tbe print is 
patchy. 

For the sake of comparison I may say that five minutes’ expo- 
sure to a clear sky gives a far better print; but, of course, the 
* clear sky " is not always to hand when wanted, and if the 
prints cannot wait, artificial light must be used, in which 
case I trust that “В. M. J.” will find the experience given 
above of assistance.— Yours, «c., S. Н. BLAKE. 

Leeds, Sept. 19, 1896. 


LOCK-ARMOURED ELECTRIC LIGHT CABLES. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: We have read with much interest the letter from 
Mr. Callender referring to our high-conductivity lock-armoured 
electric cables. We see that he gives you notice that this is 
an infringement of certain patents issued to Messrs. Latch 
and Batchelor as far back as 1884. We may say that these 
patents refer to matters with which we are not concerned, 


and they do not affect the novelty of our new electric cable. 
If Messrs. Callender and Co. consider that they can prevent 
our manufacturing aud selling our armouring we shall be 
wiling to meet them at the proper time in the Law Courts, 
where the question can be settled by proper authorities. 
Meanwhile we shall continue to advertise, vend, sell and use 
our new electric cables; and we desire, through your columns, 
to inform our friends that we are perfectly prepared to protect 
them against any action that Messrs. Callender and Co. or 
others may think proper to take. 

We would also like to thank Mr. Callender for his letter to 
you, for we very much appreciate his kindness in calling 
the attention of the Trade to our manufactures.— Yours, &e., 

W. T. Grover AND Co. 


89, Victoria-street, Westminster, London, S. W. 
September 21, 1896. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catal А 
Price Lists, and similar matter should be sent early 4n the vui] 


SPECIAL NOTICE —The 1896 (fourteenth annual) edition of 
"THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78. 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active prepara'ion, and circulars and 
full information will shortly be forwarded. The Subscription price 
remains 58., postage 9d.; abroad, 68. 6d., post free. 


| NEW BOOKS AND EDITIONS. 

The following New Books and Edatvons oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Flect- 
street, London :— 

“Тнк ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Edition is now ready., Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

LABORATORY NOTES AND Forms.—With the above title, we have ready 
a set of 40 Elemen and Advanoed Exercises for use in Electrical 


Engineering classes. ese have been pre by Dr. J. A. Fleming 
and will be found of great service to ers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 


and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanced) 
Exercises can be obtained price 5s. 6d. nett. e complete set of 'T'wenty 
Elementary and Twenty Advanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be price ls. each. A full 
prospectus sent post free. 

*SuBMARINE CABLE-LAYING AND REPAIRING."—By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 12s. €d. Now ready. 

“THe Work ОР Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. 

„ ELEOTRIO LAMPS AND ELZOrRIO LioHTING," by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is now ready. The book is handsomely bound, 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospectus post free. 

* ELECTRIO MorivE PowER."—A new work, by Mr. Albion T. Snel), 
with this title, is now ready, containing the latest information respecting 
the application of electric gend Let mining and general power transmission 
purposes, in which the author bas had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 11s.). 

“Овом ARMATURES AND COMMUTATORS.”—By Mr. Е. Marten Weymouth. 
is also ready ; price 7s 6d. (abroad 8s.). Prospectus on application. 

4% ELxOrRICAL ENGINEERING FORMUL&,” a pocket-book by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d., by t 78. 9d, 
(abroad 88.) A large paper edition with wide margins can be supplied, 
price 12s, 6d., post free 13s. (abroad 138. 6d.). Prospectus on application. 

“Тнк STEAM ENGINE INDICATOR AND INDICATOR DraGrams.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

„THE INCANDESCENT LAMP AND 1T8 MANUFACTURE."—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 8s.). 
Prospectus on application. 

* ARMATURE WINDINGS OF ELkcTRIO MaouiNES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as ay 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 

'"PRAOTICAL NOTES FOR ELECTRICAL STUDENTS."—Dy Messrs. А. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. 

TRE ART OF ELECTROLYTIC SEPARATION OF METALS.”—A second isste 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

„ ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

“Motive POWER AND GEARING FOR ELECTRICAL MACHINERY.”—-By 
Е. Tremlett Carter, C. E., M. I. EL. E. Keady ina few days, Price 128. d.; 
post free, 135. 6d. 
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TENDERS INviTED.— The Directors of the Dundee Royal Lunatic 
Asylum invite tenders for boiler, fittings, Steam pump and piping, 
wiring, fittings, accumulator batteries, steam and oil engines and 
dynamos, for the electric lighting of the Institution. Specifications 
and forms of tender may be obtained from the engineer (Mr. Walter 
H. Tittensor), Dudhope Crescent-road, Dundee, and tenders must be 
sent in to the Secretary (Mr. Robert C. Walker), 5, Whitehall- 
street, Dundee, by noon of Friday, Oct. 9th. Further details 
are given in our advertise ment columns. 

—— The Leyton Urban District Council invites tenders for 
the installation of the electric light in the Public Library. Forms 
of tender may be obtained at the Surveyor's Oftice, Town Hall, 
after Monday next. lenders must be delivered at the meeting 
of the Council at 7 p.m. on October 6th, at the Town Hall, 
Leyton. Further particulars appear in our advertisement columns. 

The Leeds City Council invites tenders for the supply 
and erection of two overhead cranes for the engine house of the 
tramways electricity generating station. Tenders have to be in by 
noon 13th October. 

The Spanish Minister of Marine invites tenders for the 
laying of a submarine telegraph cable between the islands of Luzon, 
Panay, Negros, and Cebu (Philippine Islands) Provisional 
deposit, £2,000 ; definite deposit, £4,000. АП particulars may be 
obtained from the Ministerio de Ultramar, Madrid, and tenders 
must be in by December 13th. 

—— —— The Spanish Post and Telegraph authorities invite 
tenders for the supply of 60,000 porcelain insulators. Tenders 
to be sent to the Direccion General de Correos y Telegrafos, Madrid, 
by October 12th. 

———— The Société Nationale des Chemins de Fer Vicinaux 
invites tenders for the electrical equipment of about 14 miles of 
suburban railway at Charleroi and elsewhere, on the overhead 
trolley system. Particulars from the Company, Rue de la Science, 
26, Brussels. Tenders to be in by October 28th. 

Tenders are invited by the French Post and Telegraph 
authorities for the supply of 137 kilometres of paper-insulated 
electric cables in 12 lots. "Tenders to the Sous-Secretariat d'Etat 
des Postes et des Telegraphes, 103, Rue de Grenelle, Paris, by 
October 8th. 

TENDERS ACCEPTED. —The tender of the Callender Company has 
been accepted by the Dewsbury Town Council for the supply of 
cable for electric light ex*ensions. 

TENDERS КЕСЕІҮЕ?. — The Armagh Asylums Board have received 
the following tenders for the installation of the electric light at the 
asylum :— 


Cooney and Swann, Belfast . £2,142 
Inrig and Chester, Loudon . £1,961 
Cox Walkers, Darlington . £1,766 


These tenders have been referred to a committee who are to iater- 
view the consulting engineer (Mr. J. H. Greenhill, of Belfast) as 
to the most suitable scheme. 

APPOINTMENTS.—Mr. Alexander Davidson, an old pupil at the 
Glasgow and West of S:otland Technical College, has been 
appointed electrician to the Central and South American Tele- 
graph Company. 

—— —— Mr. W. R. Bower has been appointed lecturer in 
Physics and Applied Mechanics at the Huddersfield Technical 
School. Mr. Bower was until recently lecturer in electricity and 
electrical engineering at the Municipal Science School, Brighton. 

APPOINTMENTS VACANT.—An assistant lecturer and demonstrator 
in engineering is required for the University College of South 
Wales and Monmouthshire. Salary £150 and allowances. Ap- 
plications to the R:gistrar (Mr. J. A. Jenkins, B A.), University 
College, Cardiff, by October 2nd. 


The County Borough of Salford require the services of 

a good cable engineer, with experience in compound and india- 
rubber high-tension cables and house-service connections. Some 
particulars will be found in our advertisement columns, and 
applications must be sent in by 5 p.m., on September 30th. 

———— A teacher for the electrical class at the Belfast 
Technical School is required. Applications should be sent to the 
Secretary, 10, Donegal-square West, Belfast. 
—A clerk of works is required for the foundation work 
in connection with the extension of the Bristol electricity station. 
Applications to the Secretary of the Electricity Department, Temple 
Back, Bristol, by October 3rd. А 

WORKHOUSE AND INFIRMARY LianTiNG. — Mr. Charles Taylor, 
Clerk to the Guardians of the Isle of Thanet Union, Minster, 
Ramsgate, wishes to receive information and particulars relating 
to the installation of the electric light in workhouses or infirmaries, 
as the Board of Guardians of the Union are considering the subject, 
and would be glad to have particulars furnished which would assist 
them in their deliberations. 

FaArLURE.— Thomas Lomax Harrison, electrical engineer, Back 
Church-street, and 30, Devonshire-road, Blackpool, has filed a 
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deed of arrangement with his creditors. The unsecured liabilities 
are estimated at £221. 13s., and the assets at £115. 118. 8d. 


LiqQUIDATIONS.—À meeting will be held at 86, King-street, Man- 
chester, on October 20th, to receive an account of the winding-up 
of Thomas Barraclough and Co. (Limited), late cable covering 
machinery makers. 


It has been resolved to wind up the British Engineer- 
ing Company (Limited) voluntarily ; and the liquidator (Mr. H. E. 
Abbott) has been authorised to consent to the registration of a new 
Company with the same title. 


— — A meeting will be held at 32, Victoria-street, West, 
minster, S.W., on October 16th, at one p.m. fur the purpose of 
receiving an account of the voluntary winding-up of the Fowler” 
Waring Cables Company (Limited). In February last a new 
Company was registered with the same title for the purpose of 
carrying on the business of the Company. 


———— А petition has been presented by Messrs. Taylor and 
Hubbard, engineers, Kent-street Works, Leicester, for the winding 
up of the Wigston Electrical and Engineering Company (Limited). 
The petition will be heard by Mr. Justice Vaughan Williams, at 
the Royal Courts of Justice, Strand, London, on Ostober 28th. 
Messrs. Crowders and Viz ird, 55, Lincoln’s Inn-fields, W.C., are 
solicitors for the petitioners. 


————— A petition has been presented by the Debenture Cor- 
poration (Limited), Worcester House, Walbrook, London, for the 
compulsory winding-up of Dietz, Davis, and Co. (Limited), elec- 
trolier and lustre manufacturers, 44, Upper East Smithfield. E., 
and will be heard at the Royal Courts of Justice, Strand, W.C., 
on October 28th. Messrs. Linklater, Addison, Brown, and Jones, 
2, Bond-court, Walbrook, are the petitioners’ solicitors. In our 
issue of the 4th inst. we announced that the Company had gone 
into voluntary liquidation, and that Mr. A. G. Clark, 39, Deech- 
holme-road, Upper Clapton, N.E., had been appointed liquidator. 


ANUARIO DE LA ÁSOCIACIÓN DE INGENIEROS INDUSTRIALES DE 
BARCELONA.—We have received а copy of the list of members of 
this Association corrected to the end of 1895. The list is issued 
in handy form, and should prove useful to engineers and manufac- 
turers having business relations with Spain. 


ALUMINIUM. —Messrs. F. Braby and Co. inform us that they have 
obtained a solder for aluminium, which they have proved will make 
a strong, bright, clean and neat joint. 


Еовтнсоміма Books.—Messra. Whittaker and Co. will issue in 
a few days Mr. Gisbert Kapp's translation into English of his 
work *' Transformers for Single and Multiphase Currents,” and a 
series of electrical engineering desigu sheets by the same author 
is also being issued by Messra. Whittaker, who have in the press a 
work on Central Station Electricity Supply," by Messrs. A. Gay 
and C. H. Yeaman, of the Islington Municipal Electricity Works. 


Domestic TELEPHONES.— We have received a copy of the supp!e- 
ment to the sixth edition of the Telephone Catalogue of the General 
Electric Company. The first portion of this brochure is devoted 
to prices, explanatory letterpress, and diagrams referring to the 
„General intercommunication system. The special advantage 
claimed for this system is that the switch can be left in any position as 
last used and a call still received. The system is already in use in 
many suites of City offices, hospitals, institutions, private houses, 
mansions, &c., and has given satisfaction. The second half of the 
pamphlet is devoted to the Stanley telephone, which has been 
specially brought out for ready connection to existing olectric-bell 
lines, Besides the ordinary wall combinations there is the ** Com- 
mercial Stanley Set," and a combined hand telephone (transmitter 
and receiver), in the handle of which is a ringing and speaking 
key of ingenious construction, enabling the ringing circuit to be 
switched out and the speaking circuit in, or vice versd, by a simple 
compression of the hand. 


Grow Lame RErLEcTORs. —We have received from the National 
Reflector Syndicate a sample of the National" Patent Glow 
Lamp Reflector, by the use of which it is claimed a largely increased 
percentage of light is obtainable. The fitting can be instantly 
attached to any lamp on the market, and is easily removed with 
the bulb for cleaning. The reflector is made of metal, and costs 
only & few pence [sr dozen. It hides the socket fittings of the 
lamp, and certainly adds to the light given, especially from 
blackened bulbs. The fitting is an effective one, and is not un- 
ornamental. It might be made in two or three sizes, and should 
meet a large demand. 


ALLEGED EMBEZZLEMENT. —Ed ward Charles (for, formerly secra- 
tary to the Bournemouth and District Electric Supply Company, 
was again charged at Bournemouth, on Wednesday, with em- 
bezzling £420 of the monies of the Bournemouth Company, batween 
January, 1893, and March, 1896. The prisoner, who appeared 
deeply impressed with his serious position, was arrested at Gilling- 
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ham. Mr. Francis, who appeared for the Company, said he was 
unable to proceed with the case, and asked for another remand, as 
the accountant in London who had gone through the Company’s 
books was away, and unable to reach Bournemouth that day. On 
behalf of the Company Mr. Francis stated that there was no 
objection to bail being allowed, especially in consequence of the 
prisoner’s state of health. Mr. Trevanion, who appeared for the 
prisoner, asked that he might be admitted to bail on his own 
recognisances, as his friends had kept aloof from him, and any- 
thing like prohibitive bail he would be unable to obtain. The 
magistrates agreed to admit prisoner to bail in one surety of £50 
or two of £25 each, and the prisoner himself in £50, with 48 hours 
in which to find sureties. The prisoner was formally remanded 
until to-morrow (Saturday), when there will be a further remand 
until Tuesday. 


ASTLEY BRIDGE (BorroN).—4A meeting of the District Council 
was held last week for the purpose of considering the proposal to 
equip the Bolton and suburban tramways on the overhead electric 
traction system. After a prolonged discussion it was unanimously 
resolved to give every facility for the improvement of the tramway 
_service and for the introduction of electric traction on the lines, 
provided the experiments being made on the Bolton-Daubhill 
Section were successful. 


Аун. — The revenue account of the electricity department for the 
three months ended May 318 showed a deficiency of £25. 18s. 5d., 
and after taking interest and sinking fund into consideration, the 
total deficiency amounted to £252. 7s. 10d. "The capital expendi- 
ture to the end of May amounted to £20,768. 12s. 4d. 


BrrMINGHAM.—The Birmingham Post states that tenders will 
Shortly be invited for the construction of the Kidderminster and 
Stourport Tramway. The promoters of the line are the British 
Electric Traction (Pioneer) Company, of 1 and 2, Great Winchester- 
street, London, E.C., the engiueers being Messrs. Alfred Dickinson 
and Co., of Colmore-row, Birmingham. The overhead trolley 
system is to be employed. 


Botton.—The Town Council has decided to expend an addi- 
tional sum of £30,000 in the extension of the electricity works and 
plant.——The Spinners’ Hall has just been wired fcr the electric 
light, the work having been executed by the staff of the Corp ora- 
tion’s electricity department. 


 BRiaHovsE.—The Town Council has decided to apply for a 
Provisional Electric Lighting Order. The corporate seal has been 
ordered to be aftixed to the agreement with Mr. A. B. Brook, 
electrical engineer, for the purchase of his electric lighting plant. 


. Orrv anp боотн Lonpon Rainwav.— The City and South 
London Railway Company have entered into a contract with 
Mesars. J. Mowlem and Co. for the construction of the extension 
of the railway to Islington. Messrs. Mowlem, who are the con- 
tractors for the Waterloo and City Railway, will, it is stated, 
proceed with the work forthwith. It has not yet been decided 
what course will be adopted with regard to St. Mary Woolnoth 
church, the question as to whether it is possible to construct the 
Station under the building being still before the Company s engineers. 


DovkR.— The residents of Biggin and Cannon-streets are alarmed 
at the prospect of these two thoroughfares being lighted by means 
of gas lamps, and have presented a unanimous memorial to the 
Town Council in favour of the adoption of the electric light. The 
memorial states that ‘‘in the presence of the large number of 
handsome private arc lights which have been put up by the enter- 
prising merchants of these streets, the effect of the combination 
therewith of incandescent gas lights, however good in themselves, 
would be incongruous." 


ELECTRIC TRACTION IN THE MipLanps.—An important project 
for the connection of Birmingham and Walsall by means of a tram- 
way to be worked by electricity has been brought forward by 
Messrs. Dickinson & Co., electric traction engineers, of Birmingham. 
It is proposed to construct the tramway from Perry Dar, Bir- 
mingham, along the Walsall main road. An outline of the scheme 
was submitted to the Walsall Town Council on Monday, and is 
looked upon with favour in municipal circles, a sub-committce 
having been appointed to consider and report upon the matter. 
Plans and particulars are being prepared for submission to the 
other authority concerned, viz., the Staffordshire County Council. 
The proposed line would be partially in the nature of a light rail- 
way, and, if carried out, would be the first application of the pro- 
visions of the Light Railways Act to the Midlands. The scheme 
provides for laying the lines along the greater part of the route on 
the light railway system, viz., а single line on one side of the road, 
. and as close to the hedge as possible; but near the termini at 

Perry Bar and Walsall the track would be laid in the centre of the 
roadway and would be paved. It is stated that, should the Board 
of Trade approve the scheme, the necessary powers for beginning 
the work would be obtained almost immediately. The length of 
the line would be about five miles, and the oost has been roughly 


estimated at £30,000, assuming that the line is built throughout on 
the light railway principle. In addition to the ordinary passenger 
traffic, it is estimated that a considerable income would be earned 
by carrying parcels and light goods. 


EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instrumenta 
or machines, which are not separatelyspecified) from September 16th 
to September 22nd, with the ports of destination :— 

Argentina—Buenos Ayres, £829 (telegraph wire). Australasta—Bris- 
bane, £765 (telegraph material) ; Melbourne, £846 ; Nelson, £15 (telegraph 
material); Sydney, £1,395 (including £45 telegraph material); Welling- 
ton, £1,115. Ceylon —Colombo, £193 (including £172 telegraph material). 
China—Shanghai, £213 ; Tientsin, £45. Ayypt—Port Said, £63. France— 
Boulogne, £41. German) — Borkum, £4,818 itelegraph cable). Gibraltar, 
£15. Hollund — Amsterdam, £75 ; Flushing, £6 ; Rotterdam, £28. India 
—Calcutta, £139 ; Madras, £161. Japan—Yokohama, £8. Mauritius, 
£29 (telegraph material)  Portugal—Lisbon, £112 (telegraph apparatus). 
Russia—St. Petersburg, £88. South Africa—Cape Town, £156 ; East 
London, £738 ; Port Elizabeth, £93. Spain—Pasages, £49; San Sebas- 
tian, £35. Straits Settlements--Singapore, £84 (including £75 telegraph 
material). Siceden—Gothenburg, £94 (telegraph wire); Malmo, £21 
(telegraph material); Stockholm, £359. Total, £12,606. 

Foreign manufactured Electrical Apparatus and Material.— 
Foreigu made goods have been re-exported as follows :— 

Hong Hong, £'lo (telegraph material) Straits Settlementa- Singapore, 
£50. Sweden—Stockholm, £46 (telephone apparatus). Total, £171. 


GREAT GrimsBy.—A syndicate has been formed for the purpose 
of constructing a light railway from Saltfleetby to Grimsby and 
Cleethorpes. ‘Messrs, Allen and Geves are engineers for the pro- 
ject, and application is to be made forthwith to the Light Railway 
Commission for an order authorising the construction of the line. 


HALSTEAD (Essex).—-As a result of the canvass of the ratepayers 


recently made by Messrs. Crompton and Co.’s representative, offers 


to take 500 lights have been received by the District Council. The 
question of the advisability of applying for a loan for the erection 
of electricity supply works for public and private lighting is being 
considered by the Lighting Committee. 


HOvLAKE.— The question of the purchase of the undertaking of 
the local gas company has been before the District Council for some 
time past; but the matter has now been shelved, and it has been 
decided to apply for a Provisional Electric Lighting Order. 


HuLL.—The Chairman and Deputy-Chairman of the Electric 
Lighting Committee. have been requested to confer with tho 
borough electrical engineer (Mr. A. S. Barnard) as to the appoint- 
ment of a consulting engineer at a fee not exceeding 50 guineas to 
report upon the proposed electric light extension scheme. 


LteEps.—Already the question of the extension of the tramway 
system is engaging the attention of the Highways Committee. A 
special meeting of the Committee was held on Tuesday to consider 
& proposal to visit certain parts of the city in which it is proposed 
to extend the tram lines; and as the result of a tour of inspection 
in the East Ward it was unanimously agreed to recommend that 
the lines be taken along East-street as far as Easy-road and along 
that thoroughfare into York-road. 


LEicEsTER. — The Leicester Guardians have decided to fit up the 
Board and Committee rooms, clerk's oflices, &c., of the workhouse 
for the electric light, at a cost of £60. 


Limerick.—As the Town Council has now discovered that it 
cannot, by virtue of its Provisional Order, prohibit private firms 
from supplying themselves with the electric light, it has decided 
to abandon its proposed electric light scheme, and has instructed 
the consulting engineer (Prof. A. D. W. Kennedy) not to proceed 
further with the preparation of plans. The Limerick Order was 
obtained in 1892, and no serious attempt was made to put its pro- 
visions into force until about six months ago, when it was discovered 
that some of the largest establishmenta in the town proposed to 
put down independent plant ; in fact, quite a number of private 
installations are already in existence in the city. With a singular 
lack of foresight the members of the Council have allowed their 
best customers to slip away, and the present outlook for municipal 
electric li;hting works in Limerick is anything but promising. 


Moss SipE (MANCHESTER).—A conference recently took place 
between the Lighting Committee of the Manchester Corporation 
and the District Councils of the adjoining townships relative to the 
proposal of the former body to extend their electric lighting mains 
to the suburban districts. The deputation from the Moss Side 
Council has presented a report recommending the Council to 
acquiesce in the proposed arrangement. The Manchester Cor- 
poration offered to supply electric current to these districts at the 
same price as that charged to customers within the city. The 
terms would be 5 per cent. upon the entire outlay, or 6d. per 
unit, and the Corporation would take all risks. The Clerk, how- 
ever, explained that the Council would have to apply for a Pro- 
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visional Order, and this Order could not be transferred to the 
Manchester Corporation. A special meeting of the Council is to 
be called for the purpose of considering the question of applying 
for an Order. 


PnEsENTATION.—Oa Friday last Mr. Francis Teague, late 
engineer to the Scottish House to House Company, was presented 
at the Coatbridge Electricity Works with a set of drawing 
instruments as a mark of esteem from his late colleagues and other 
friends, on the occasion of his appointment as Burgh Electrical 
Engineer for Paisley. The presentation was made by Mr. Dale, 
assistant engineer at Coatbridge, who referred to the three years’ 
connection of Mr. Teague with the Scottish House to House 
Company, and to the pleasure which the staff and all concerned 
felt at the important appointment which Mr. Teague had obtained 
at Paisley. The chair was taken by Mr. John Spittle, and repre- 
sentatives of various industries in the town were present. Mr. 
Teague, in acknowledging the remarks made by the chairman and 
Mr. Dale, referred to the hard work that they had sometimes to 
undergo at Coatbridge and the cheerful manner in which the staff 
had always worked while under his direction. The chairman 
alluded to the satisfactory manner in which Mr. Teague had over- 
come the difficulties encountered at Coatbridge, and to the satis- 
faction which the electric light was giving in the town. 


RossBery.—Two ‘electricians’? named Sharp and Frost, in the 
employ of the National Company, were sentenced by the magistrate 
at Richmond (Surrey) Police Court to two months’ imprisonment, 
with hard labour, for stealing a call-room pay-box. It was stated 
for the prosecution that there had been lately a large number of 
robberies from call-boxes in different parts of the metropolis, 
evidently the work of persons acquainted with the construction of 
the Company’s apparatus. As the prisoners pleaded guilty, other 
serious charges were not gone into. 


STIRLING.—The refusal of the Police Commissioners to carry out 
the provisions of their Provisional Order is at present agitating the 
minds ofthe citizens of this burgh. A largely-attended meeting of 
ratepayers was recently held to protest against the inaction of the 
Commissioners, and a resolution was passed requesting them to 
introduce the electric light without delay. When this resolution 
was submitted at last week’s meeting of the Commissioners, Provost 
Kinross stated that there was no obligation on the Commissioners 
to introduce the electric light, which would at present mean a 
deliberate waste of money. Exception is taken to the Provost's 
statement, and it is probable that another meeting of ratepayers 
will shortly be held to consider the matter. 


STOCKTON,—It is stated that the Stockton and Middlesborough 
Water Board are considering the possibility of utilising the motive 
power from the waterworks for generating electric current. 


WIMBLEDON.—The District Council has formally resolved to 
apply for a Provisional Order. The Council obtained an electric 
lighting licence so far back as 1889; but nothing was done to 
comply with its provisions until 1895, when Mr. A. H. Preece 
formulated an electric lighting scheme, and application was made 
to the Local Government Board for sanction to borrow the money 
necessary to carry out the scheme, The Council’s application was, 
however, rejected by the Board on account of the unexpired period 
of the licence being too brief. After this check the Council turned 
its attention to the question of public lighting by oil lamps; but 
we learn that these experiments have been anything but satisfactory, 
and another attempt is to be made to introduce the eleetric light. 


WInpsor.— Work in connection with the Windsor electric lighting 
scheme is proceeding apace. The premises formerly known as the 
Royal Albert Brewery are being rapidly converted into an electricity 
supply station. The mains will shortly be laid in the principal 
streets, and a number of establishments have already been wired. 
It is anticipated that current will be available in November next. 


WoRnkHoUsE Licutinc.—The Committee recently appointed by 
the Thanet Board of Guardians to consider the question of the 
illumination of the workhouse has presented a report recommending 
the introduction of the electric light. At present the Guardians 
pay about £400 per annum for gas lighting. Incandescent gas 
burners had been fitted in the house to a limited extent, and the 
general adoption of the system was under [|consideration, but, 
owing to the adverse report of the officers, the idea was abandoned. 
The Committee therefore obtained the following tenders for a 
complete electric lighting installation :— 

Iustallation. Annual cost. No. оа 


Harrap, Hewett and Duffield .. 21,550 ...... E270 
F. A. Glover and Co 1484 4 20000 383 
W. Mackie ˙ m. ³ĩðLĩ 8 1,150 287 568 


Messrs. Glover did not include in the annual cost any allowance for: 


depreciation. After discussing the matter at some length, the Clerk 
was instructed to obtain information as to the result of the intro- 
duction of the electric light into other Unions and institutions, and 
the further consideration of the matter was adjourned. This 
matter is also referred to on page 711, 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Мв. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

NoTE.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification, 
The names within parentheses are those of communicators of inrentions, or 
where complete specification accompanies application an asterisk is sufixed. 
August 26, 1896. 

Manchester. 


H. G. RICHARDSON. 
switches. | 

E. K. Scott. Wolverhampton. Improved electric trolley mast. 

Tag MIDLAND PURCHASE SYNDICATE (LIMITED) and W. Н. Скіттох 
and W. WHITINGTON. London. Improvements in gas valves 
ac'uated by means of electrical energy. 

А. P. LUNDBERG. London. Improvements in electric light switches 

C. J. HALL and H. J. FULLER. London. Improvements relating 
to «witch fuses or electric safety fuses.” | 
Н. Imray. London. An electric coin-freed apparatus for dispen- 
sing liquid refreshments. (Octave Valdobra, Belgium.) 

Е. C. LEHFELDT and J. Stevens. London. An improved writing 
desk or slab, more particularly applicable as an adjunct to tele- 
phone receivers.“ 

M. FnENDENBERG. London. Improvements in or relating to 
telephone systems. (Date applied for under Patents, &c., Act, 
1885, Sec. 103, 7th August, 1896, being date of application in 


France.) 
August 27, 1806. 

A. CONDER and E. P. MICHELOT. 
e'ectrical accumulators. 

J. L. DonkL. London. A new or improved apparatus for electri- 
cally smelting metals, and for other like purposes. 

W. R. LAKE. London. Improvements in regulators for electric 
arc lamps. (Agostino Ferrario, Italy.) 

Angust 28, 1896. 

J. Rexous and B. BRONISHLAWSKI. London. 
incandescent electric lamp. 

A. HerL. London. Manufacture of secondary galvanic elements. 

August 29, 1896. 

J. T. AsHrox. London. Improvements in automatic switch 
devices for electric currents. 

W. R. Lake. London. Improvements relating to electric current 
transformers. (The Elektricitats-Aktiengesellschaft vormals 
Schuckert and Co., Germany.) 

August 51, 1896. 

E. J. Constam and A. vox Hansen. London. 

produetion of chemical products by electrolysis. 
September 1, 1896. 

A. J. Boutt. London. Improvements in or relating to electrical 
furnaces.  (O. Patin, France.) 

A. Press, London. Improvements in storage batteries. 

Т. McKenna. London. Improvements in electromagnets. (Electric 
Selector and Signal Company, United States.)“ 

T. McKenna. London. Improvements in electric selectors and 
adaptations thereof and in transmitters therefor, (Electric Selector 
and Signal Company, United States.)" 

T. McKenna. London. Improvements in electrical selecting 
instruments. (J. M. Drysdale, United States.)* 

W. WALKER, jun., R. WILKINS, J. LoxES, and J. Longs. London: 
Improvements in utilising the residual products obtained in the 
working of certain kinds of voltaic batteries. 

L. A. JACKSON and AcME Ecectric Lame Company. London. Im- 
provements in electric lamps. 


— 


SPECIFICATIONS PUBLISHED. 


NOoTE.—All specifications can now be obtained at the uniform price of 
8d. each. 


18,843. Improvements in electrical 


18,867. 
18,878. 
18,889. 
18,892. 
18,907. 


18,908. 


18,912. 


London. Improvements in 


18,951. 
18,974. 
18,987. 


19,021. A new or improved 


19,045. 
19,114. 
19,148. 


19,218. Manufacture or 


19,290.. 


19,301. 
19,303. 


19,304, 


19,305. 
19,508. 


19,516. 


1895. 
15,145. STIELTJES. Printing telegrapl. s. 
16,659. BELFIELD (Foreign Electric Traction Company). Electric rail- 
ways. 
15,695. CLUBBE and SovTHEY. Electrically propelled carriages, 
17,565. BELFIELD. Motor vehicles for electric railways. 
17,430. BELFIELD. Methods of and means for making and breaking electric 
circuits. 
17,525. KELLNER. Electrolytical manufacture of bleaching liquid. 
17,529. MILLSs (Hopkins. Arc lamps. 
1896. 
943. HUMMEL, Means for producing differences of phase in alter- 


nating current apparatus. 
3,910. KLosTERMANN. Magnetic regulator for the carbons of aro lamps. 
4,944, Porram (Foote). Electric arc lamp carbon. 
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6,952. 
8,382. 
11,451. 


BIERMANN. Electrical water level indicators for steam boilers. 

DEVONSHIRE (Potter). Automatic circuit breakers. 

THoMPSON (Breed and Bragg) Producing musical sounds by 
electricity. 

11,552. Apam. Electric motor cars. 

13,553. DuBBERT. Ear piece for telephone receivers, &c. 

. Воот (Scott and Janney). Systems of electrical distribution. 


Royce and CLAREMONT. Method of winding armatures for multi- 
polar continuous-current dynamo-electric machines and electro- 
motors. 


. Stock. Call counter suitable for telephone exchanges. 


COMPANIES MEETINGS AND REPORTS. 


Rand Central Electric Works (Limited). 


che annual ordinary general meeting of shareholders in this Company 
was held yesterday (Thursday), at Winchester House, Old Broad.street, 
London, under the presidency of Sir C. Rivers Wilson, G.C.M.G., C.B. 

The SECRETARY (Mr. H. Militz), having read the notice calling the 
meeting, 

The CHAIRMAN said: А small printer’s error occurs in the balance- 
sheet. On the credit side the equipment contract with Messrs. 
Siemens and Најаке is dated May 29, 1895, but that should have 
been March 29th. [The report and accounts were then taken as read. | 
My duty is really а very light and simple one. The report before 
you is short, but it states very fully all the information which I think 
the shareholders would desire to receive. As you know, we are still 
in the period of construction, This period would terminate at the very 
earliest on November 3rd next, but it is provided in the contract with 
Messrs. Siemens and Halske that in case ару causes of impediment should 
arise beyond their control, some extension of time for the completion of 
the works should be allowed. In the event, however, of any delay arising 
from causes within their control they will be subject to penalties specified 
and provided for by the contract; but we do not anticipate апу delay 
through any such causes. As you are all aware, however, there have 
been very considerable labour troubles in South Africa in the district 
where our works are proceeding, and those troubles have no doubt 
acted prejudicially on the operations of the contractors ; and a short 
time ago they asked, in consequence of those troubles and the delay which 
had been caused (altogether beyond their control), for some slight exten- 
sion of time. It was a very moderate extension, however, and would have 
taken the date of construction up to November 20th instead of the 3rd. 
Since then, I am sorry to say, there has been a railway accident in which 
certain portions of the machinery have been damaged. That will necessi- 
tate a reference back here, and it is possible that some additional delay 
will be caused ; but it will not be anything which you will regard as of 
inportance, There is, I think, the fullest possible expectation that 
the works, which we know are very far advanced, will be completed and 
in full operation very shortly after what I may call the statutory time 
—the contract time. This is the first ordinary general meeting which we 
have held ; the only time the Directora have had the pleasure of meeting 
the shareholders before was at the merely formal meeting on July 50, 1895. 
Since then, under the general supervision of the Board here, and more espe- 
cially of the local Board appointed out in South Africa, the contractors have 
been hard at work, and we have received a most satisfactory report from 
our engineer on the spot, who superviaes all the work done by Messrs. 
Siemens and Halske. I will just read to you a few paragraphs of 
the last report we have received from our engineer, which will show 
you the progress of the works up to the date of the latter—namely, 
August 15th. This report says: “ Buildiog operations at Brakpan were 
commenced about September 1, 1895. "There are at present erected 
one large boarding house, with reading room and two large dining 
rooms : one building for married men’s quarters and two buildings 
for unmarried ; the manager's house, and one stable and coach house. 
The iron structure of the engine house is completed, being also roofed 
in for the greater part, and haviug about half the walls covered with 
corrugated iron. The foundations of the boiler house are also ready, 
as well as the foundations for the two first engines. At the top of the 
building the large 20-ton travelling crane is in position, and can be 
moved to all parts of the large engine room. The foundation for the first 
chimney is completed, and the erection of the chimney will be taken 
in hand within a few days. The greater part of the machinery for the 
works has arrived at Brakpin, and nearly all the remainder is now on the 
water. 'The branch line from the Netherlands -Railway to our worka is 
completed. The large lake known as the Brakpan and embankment has 
been constructed, separating our reservoir for condensing purposes from 
the rest of the Pan. The main wire ia in course of erection. About 900 
iron poles have been erected, and the laying of the wires has been com- 
тепсей at the Brakpan end.” I have read that to show you that the works 
on the spot are very far advanced. You will no doubt wish to hear what 
steps have been taken for obtaining employment for our works when they 
are completed, There again I think that the report which I can make to you is 
highly satisfactory. As you are aware, the power which under the contract 
with Messra. Siemens and Halske our machines are capable of supplying will 
be 2,100 B. H. P.; of that we have placed with contiguous mines 1,200 H.P., 
and no doubt but for the uncertainty caused by the troubles in the mining 
district we should have had contracts for considerably more. We have, 
however, done very well. We have absolute agreements with about ten 
companies to take up very nearly 1,200 H.., and contracts are very far 


advanced for taking up five other companies, which will absorb another 
600 u.». We have no doubt whatever, from the communications we have 
received from our representatives, that directly the works are completed 
the whole of the horse-power will be taken up; there is hardly any 
doubt about that. I may mention that the contracts which have been 
made with these various companies and mining proprietors are of a 
nature to ensure the remunerative return which was contemplated 
when the contracts were entered into with Messrs. Siemens and Halske. The 
basis we have proceeded upon in our calculations was a payment of £45 
per horse.power, and the agreements we have made hitherto with the 
companies [ have mentioned have been on that basis. Our original esti- 
matc—taking into consideration the expenses, on the one hand, which 
have been placed at a very liberal figure, and this payment of £45 per 
horse-power in respect of the total capacity of 2,100 —will ensure a hand- 
some and very remunerative return; and, so far as we can judge now, I 
think that the estimates we then formed will certainly be realised. I was 
not quite certain that Mr. Brakhan, who is a member of our local Board, 
would be present, but I am glad to say that he is here; and as he is so 
thoroughly cognisant of all that has taken place on the spot, I think it 
would be very agreeable to you if he would give us a statement respecting 
our affairs there. I have no doubt that he will corroborate the very 
satisfactory expectations which I have been able to lay before the meeting. 

Mr. A. BRAKHAN : It may, perhaps, be interesting to you to hear the 
opinion and views of one who has been connected with the Company since 
it started at Johannesburg. I have the pleasure of being a member of the 
local Board, and I have seen the great interest which has generally been 
taken in the Rand in your Company. Electric power is quite a new thing 
out there. Formerly everything was done by steam ; but the mine 
managers are of opinion, under the favourable conditions relating to 
this Company with regard to the cost of coal and the high class of 
machinery they can employ, that for small installations the power that 
is tranamitted over the wires—electric power—will be of great advantage ; 
and I know from leading managers on the Rand that they look forward 
to a very good future for this Company. Already many contracts have 
been entered into, and I am sure that when the installation is ready and 
commences working, the full amount of power which can be given will be 
at once contracted for, if that does not take place still earlier. Of course, 
managers out there want to push ahead, aud as long as they caunot 
employ а certain method they have makeshifts, and that is at present a 
little disadvantageous for us; but they say, When you are ready we 
will take some of your power." I know, however, from what the managers 
of leading mines have told me, that they are at once ready to take it ; 
and personally I am quite certain that you will have to look forward 
to extending the works later on. The scope for this Company is a very 
wide one. It will not be that the min (alone will employ your power; 
there are à multitude of other purpo for which it will be required. 
Everything is in its infancy there at present, and there will be a great 
demand for electric power. I am sure that you can look confidently for- 
ward to the future of your undertaking. As to the management out there, 
from personal observation and prior knowledge of the man I am sure 
that your general manager, Mr. Singels, is very efficient and capable. Not 
only із he cognisant of everything as a technical man, but he is also a cəm- 
mercial man, and that is of great advantage. Everything, therefore, will 
be looked after properly ou the spot. Your Londou Board have great 
experience in commercial mattera, and also of South Africa. It affords ше 
great pleasure to be here and to tell you that your Company will be a 
very prosperous one ; there is every indication of it. 

The CHAIRMAN : I will just mention one other matter which I think 
I ought to have referred to earlier; namely, that we have entered into a 
most satisfactory arrangement with the Transvaal Coal Trust Company. 
They are our landlords for our main station, and they are also to supply us 
with coal and water, two most important matters for us. By the contract 
we have made with them we shall obtain, first of all, a location of seven 
acres at Brakpan at the moderate rent of £100 per annum, with the option 
uf taking another five acrea, should the extension of our works render that 
necessary, at another £100 rent. They have engaged to supply the full 
requirements of our works for coal and water on very satisfactory terms 
under penalties for the non-fulfilment of their obligations. These contracts 
for the supply both of coal and water are for five yeara ; and, altogether, I 
think it is most creditable to your representatives that they have been able 
to enter into such a favourable contract, putting them completely at their 
ease with regard to these very important elements of the uudertaking. 
Unless any questions or remarks are to be addressed to the Board by the 
shareholders, I will propose — 


“ That the report and accounts, as submitted to the mecting, be and are 
hereby receircd and adopted.” 


Mr. AUGUST BARSDOREF seconded the motion. 

The resolution was carried unanimously. 

On the motion of the CHAIRMAN, seconded by Mr. BARSDORF, the 
retiring Directora, Messrs, Alfred H. Marker and G. Zwilgmeyer, were re- 
elected; and Messrs. Price, Waterhouse, and C»., were afterwards ro- 
appointed auditors of the Company for the ensuing year. 

A vote of thanks to the Chairman and Directora terminatel the 
proceeding». 


The Directors’ report, which covers the period of 15 months to June 30th 
last, states that £116,505 has been expendel on the Company's works 
during the 15 months, and that the Directora have been able to place the 
capital not immediately required on deposit at satisfactory rates, th? 
interest thus earned amounting to nearly £3,000. 

The ceasion of all contracts entered into by Messrs, Siemens and Halske 
prior to the formation of the Company having been duly completed and 
registered at Pretoria, the fully paid 25,000 Vendors’ shares in respect of 
and іп payment for such contrasts were issued in April last 
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Halifax and Bermudas Cable Company (Limited). 


The seventh annual meeting of this Company was held at the offices, 
53, Old Broad-street, E.C., on Friday last, when the report of Directors 
aud statement of accounts to 30th June last was adopted. The Directors’ 
report was aa follows :— 


The cable receipts in the past year were £3,339. Js. 5d., compared with 
£4,203. 78. 10d. in 1894-5. This decrease is chiefly due to the diminution 
in shipping messages. The net result of the year isa profit of £492. 1 18. 10d., 
compared with £1,023. 9a. 8d. Offers for the sale of Debentures to the 
trusteea were invited in December and June last, when £5,300 of 
Debentures were acquired and cancelled, at a cost of £4,911. 10s. Of 
the profit of £492. 11s. 10d., £164 has been placed to the reduction of 
the Spare Cable Account. The balance (£328. 11е, 10d.) and the £5,300 
on account of Debentures redeemed during the year are applied to the 
writing down of capital expenditure. The Company’s cable has through- 
out the year worked with complete efficiency, and its electrical condition 
continues excellent. | 


NEW COMPANIES, STATUTORY RETURNS, &c 


— . — 


ELECTRIC LIGHTING EXTENSION SYNDICATE (LIMITED).—This Com- 
pavy was registered on September 19th, with a nominal capital of £5,000, 
in £1 shares, to enter into an agreement with Messrs. Herbert C. Hodges 
and C. O. Bastian, electrical engineers, to carry on in London and 
eleewhere the business of suppliers of electricity in all its branches, to 
construct, lay down, cstablish, fix and maintain all necessary cables, wires, 
lines, accumulators, Jamps and works, and to carry on the business of 
electricians, electrical and mechanical engineers, suppliers of electricity 
and manufacturers of and dealers in electrical apparatus and appliances. 
The first subscribere, with one sharo each, are:—J. Hayer, electrical 
engineer; Е. M. Staunton, electrical engineer; C. О. Bastian, electrical 
engineer; W. O. Bastian; P. W. О. Hodges, civil engineer; Herbert C. 
Hcdges, electrical enginer, and W. R. Willeon. 


KJRLEW BROTHERS (LIMITED).— This Company was registered on 
September 18th, with a nominal capital of £3,0C0, in £1 shares, to acquire 
the business carried on by Mr. Gilbert R. Kirlew, under the style of 
“ Kirlew Brothers, and to carry on the business of electrical and 
mechanical engineers, electricians, machinists, tool makers, &c. The sub- 
scribers, with one share each, are :—G. R. Kirlew, agent, C. H. Broomhead, 
Miss E. M. Kirlew, Mrs. G. К. Kirlew, J. W. Hamill, M.D., R L. Kirlew, 
engineer, and Mrs. J. Kirlew. 


RAINSFORD AND LYNES (LIMITED).—This Company was registered on 
September 9th, with a capital of £20,000, in £5 shares, to carry on the 
business of manufacturers of and dealers in electric light fittings, chan- 
deliers, brackets, lamps, pendants, and standards. The first Directors are :— 
Charles Rainsford, jun., Thomas Rainsford, and Wm. Lynes. 


TYNE CYCLE MANUFACTURING SYNDICATE (LIMTTBD).— This Com- 
pany was registered on September 18th, with a nominal;capital of £15,000, 
in £10 shares, to carry on, amongst other things, the business of buyers, 
sellers, and dealers in dynamos, insulating material, accumulators, and 
other apparatus used in connection with the generation, distribution, 
supply, accumulation, and employment of electricity. 


P. R. JACKSON AND COMPANY (LIMITED).— The annual return of this 
Company to May 18th has just been filed. The nominal capital is £120,000, 
divided into 6,000 Ordinary and 6,000 Preference shares of £10 each ; 5,041 
Ordinary and 5,392 Preference have been taken up, and £65,300 has been 
con sidered as paid on 5,600 Preference and 5,900 Ordinary. The full 
amount has been called on 2,500 Preference and 2,000 Ordinary, and £7 per 
share on 2,891 Preference and 3,041 Ordinary. 


NEW PHONOPORE COMPANY (LIMITED).— The annual return of this 
Company to July 2nd has been filed. The nominal capital is £150,0C0, 
divided into 100,000 Ordinary and 50,000 Preference shares of £1 each; 
90,000 of the former and 28,545 of the latter have been taken up, and 
69,025 Ordinary and 10,380 Preference have been issued as fully paid. The 
full amount has been called on the remainder. 


OTIS ELEVATOR COMPANY (LIMITED). —The annual return of this 
Company, to August örd, has been filed. The nominal capital is £50,000 in 
£10 shares. 2,000 of these have been taken up, and 650 have been issued as 
fully paid. The full amount has been called and paid on the remaining 
1,550 shares. | 

PRINTING TELEGRAPH RECORDER COMPANY (LIMITED).— An agree- 
ment has been entered into by this Company with Mr. Walter S. Steljes 
for the acquisition of the rights in and benefita of Provisional Specification 
No. 15,445 (1895) for а type-writing telegraph recorder for £7,C60, pay- 
able as to 21,060 in cash, £60 by the allotment as fully paid of 60 
Founders’ shares, and £6,000 by the allotment as fully paid of 6,000 
Ordinary sbares of £1 each. 


————————————— —————Ia 


BURY, ROCHDALE AND OLDHAM TRAMWAY COMPANY (LIMITED).— 
At the half-yearly meeting of this Company on Monday the Chairman 
stated that the subject of electric traction had been receiving the best 
attention of the Directors. They were endeavouring to keep abreast of 
the times, and if the inhabitants desired the substitution of electric for 
steam traction they would gladly co-operate with the local authorities in 
endeavouring to effect such a change. 


CITY NOTES. 


MEMORANDA —Bank rate, 3 per cent. (Sept. 24, 1896). Price of silver, 
30,5,d. per oz. (Sept. 24th). Consols (22 per cent.) 1094— 1098 for money, 
1094—1098 for account; 21 per cent. 10141—105 (Sept. 24th). Stock 
Exchange Settling Days: Consols, Oct. Ist ; Stocks and Shares Con- 
tinuation Days, Sept. 28th and Oct. 13th; Ticket Days, Sept. 29th and 
Oct. 14th ; Pay Days, Sept. 30th and Oct. 15th ; Mining Share Carry-over 
Days, Sept. 26th and Oct. 12th. 

CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended September 20th were 
£871, against £831 in the corresponding week of 1895, an increase of £40. 
The total receipts for the half-year amount to £10,887, against £10,147 for 
the corresponding period of 1895, an increase of £740. 

EASTERN TELEGRAPH COMPANY (LIMITED).—This Company announce 
the payment, on October 15th next, of interest of 58. per share, less income 
tax, being at the rate of 6 per cent. per annum, on the Preference shares 
of the Company for the quarter ending 50th inst., and the usual interim 
dividend of 28. 6d. per share on the Ordinary shares, free of income tax, 
in respect of profits for the quarter ended June 30th. The register of 
transfers will be closed from the 8th to 15th October inclusive. 


БІ,ЕСТЕ`САІ, COPPER COMPANY (LIMITED).— The statutory general 
meeting of this Company was held on Monday, Mr. H. M. Matheson 
presiding. In the course of his speech the Chairman said that 100,000 of 
the Preference shares had been allotted and paid up in full. The patents 
had all been transferred to the Company, and, though there had been 
applications both from Germany and the United States with reference to 
disposing of the patent rights for these countries, they preferred to await 
the results of the works which they were about to erect at Widnes before 
parting with any of these rights. They had secured suitable land at 
Widnes for the erection of the works, on a lease of 999 years. The plans 
of the works were nearly completed, engints and dynamos had been 
ordered, and they expected to be in operation early next year. The 
experimental works at Paris had been taken over by the Company. They 
were sufficient for the manufacture of commercial amples, and numerous 
such samples had been made and reported upon by experts both in England 
and on the Continent. Numerous tests of the copper bad been made by 
Messrs. Kirkaldy and other experts. A complete series of these tests, as 
arranged by Messers. Kirkaldy, was being carried on, and certificates would 
be issued which would enable engineers to judge of the suitability of the 
Company's copper for the purposes of their work, | 


ENGINEERING AND GENERAL CONTRACT CORPORATION (LIMITED).— 
The fourth ordinary general meeting of this Corporation was held on 
Monday, Mr. Henry Brown, F.C.A., presiding. In moving the adoption 
of the report and accounts the Chairman called attention to the fact that 
the Directors had come to the conclusion that the English patdnts and 
good will of the Hopcraft Furnace Company were valueless, and they had 
written off the sum of £70,845, which was the balancé standing to the 
credit of Њаё account. Не said that asset was not the creation of 
the Directors, but was an old inheritance, and they had hoped. against 
hope that something might be made of tbese patenta, but they at length 
decided not to incur any more expenditure in respect of them. The report 
was, after considerable discussion, adopted. ў 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 20th inst. amounted to £1,214. The 
amount for the corresponding’ week last year was £1,239. Decrease, £25. 


POSTAL TELEGRAPH CABLE COMPANY (OF NEW YORK).--The Direc- 
tors of this Company have declared another dividend of 1 per cent., making 
5 per cent. for the year to date. | 


PRETORIA LIGHTING COMPANY (LIMITED).—At the special.general 
meeting of the shareholders of this Company held at Pretoria, on August 
28th, it was unanimously resolved, * that the redemption of the £40,000 
Debenture issue take place on September 2, 1896, and interest paid 
thereon to that date." Holders of these bonds are requested to forward 
same to t he Secretary of the Company at an early date. 

ROCK HAMPTON (QUEENSLAND) GAS AND COKE COMPANY (LIMITED).— 
In their report for the half-year ended June 30th, the Directorsetate that the 
set of storage batteries which were referred to in the previous report have 
arrived and are in operation. Tle working expenses of the Electrical Depart- 
ment were somewhat less than the preceding half-year, while the returns were 
rather larger, the operations for the period chowing a profit of £279. 7s. 2d., 
which has been appropriated towards the payment of the interest upon the 
Company's Debentures amounting to £300, leaving a deficiency of 
£20. 12a. 10d. The receipts from the eale of current amounted to 
£825. 4s., and from the rental on electric light fittings and sundries 
£100. 10s. 24. The generation expenses came to £520. Os. 2d., mapage- 
ment £64. 1s. 6d., interest £300, and sundries £62. 58. dd. The reserve 
fund now amounts to £434, 15s. 3d. 

WILLANS AND ROBINSON (LIMITBD).—7he Statist, the leadibg City 
organ, discussing the subject of eligible securities for small investors in 
its issue of the 19th inst., calls attention to the shares of this Company, 
and especially to the fact that the Ordinary shares have always received a 
dividend of 7 per cent. each half year, and that there is a reserve fund of 
£5,146, “ Тһе present price of the £5 shares (about £8) would, on the 
basis of the 7 per cent. dividend hitherto paid, yield to investors 4# per 
cent. Should the dividend be increased to 10 per cent. the yield at the 
present price would be 6} per cent., and, so far as we can learn, this would 
be but a modcrate estimate of the increasing prosperity of the Company. 
For investors who want a ‘ fixed’ return, the 6 percent. Preference shares, 
at £7 middle, are a moderately-priced industrial security, giving a yield at 
their present figure of rather over 4} per cent.” The registers of transfers 
and members of this Company are closed, prior to the ordinary general 
meeting, till October 7th inclusive. 
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$1,177,000 | $1,000 TX ‘Western Union 7% 1st Mort. (Buildin z) Bonds.. 4.1 200 115 110 115 6 4 9 | May and November - ~ 
64, £100 6% Do. 6 per Cent. Sterling Bonds (red.) 10 105 100 1^5 614 6 | March & September - ~ 
T : Р TELEPHONES, 

, 4 Chili Telephone (fully paid) . 8} 3} $ 3 568 а Y 
224,850 ха 11d. | Consolidated Telephone Const. & Manufacturing .. vs з, A A 2 i - — 
171,504 1 1/0 | Oriental Telephone and Electric (fully paid) .... 1 1 4 EH è | Таму 226-4 2 z 
484,597 5 2/0 | National ...... EE 7% 73 7 74 31. 0 | June and December 7 7H 

15,000 10 6 Do. 6 per Cent. Cumulative Ist Pref. ...... 17 19 17 19 % 8 9 " " tp = 
15,000 10 6% Do. 6% Cumulative 2nd Pref. (fully paid)... 17 19 17 19 3 8 7 м x. ; - 
119,234 5 2/6 Do. 5% Non-Cumulative 3rd Pre веса SER 61 7h 61 7} 317 2 » 1 of 7 
1,100,000 | Stock 83% |+ ро. Dobenture Stock, 33 (гей.) .... —......| 107 119 107  1!0 3 4 1 | January and July 0 1071 
68, 5 4/0 | United River Plate. . 3} 4 31 4 5 0 0 | July — — 
4146,733 Stock 5% |* Do. брег Cent. Dabenture Stock (red.) .. wanes 101 105 101 108 415 3 unser) and J шу А еч — 
ELECTRICITY SUPPLY COMPANIES. 
T 5 - Yu rau Electric Supply (fully paid) ......... 9 9 is oe 0 
—— 5 5% S 6 Ü Ф * 75 .. 
40,000 glu 10/0 * London Electric Lighting (fully раа) a$ 54 16 17 16 17 2 18 19 February & August HE! 16} 
40,000 10 6/0 6% Cumulative Pref. TY Dai. .. 173 18} 174 18} 8 41) | January and July ... i * 
1 юю. Stock sx |° 6% Debenture Stock (red.) ............| 182 186 131 214 9 | June aud Dec:moer 13: es 
19,900 £5 : "HR upply Co. for Spaln.................. 7А x Р - ee - 
,000 £5 2:6 | Charing Cross & Strand Electricity Supply Corp. . 9} 9} 9) 10 215 0 a 93 - 
£57,400 | £100 5% Do. б per Cent. Debentures, 1900 ............ ci ^ » 3 . — 
22.175 £8 rA County of London & Brush Prov. ses (fully paid). 8 9 8 9 «2 . - 
£10,000 £10 5,44 Do. Pref. (fully paid)  ............. отаг 13) 14 13} 14} . - "s * 
8.322 £5 os House-to-House Electric .... im ds ~ — ~ 
15,000 £5 * Kenslagton & Knightsbridge El. Light (tally рма) а; 2 = - өө 
10,000 25 6% Do. 1st Pref. Camulative (fully pa 92 x ose en d a January and Jaly - — 
111,000 5 $ London Electric Supply 2 1 1} 1 1} E e — .. 
49,900 £10 6 пиги кые КАР (fully paid) — — 13 14 124 184 219 8 on * — 
£150,000 Stock X |* Do. éb% Debs ........ 0 o o eo — 120 131 120 193 313 9 | Jane and December 1 122 
6,452 £10 4,0 Notting Hill Electric .. ........ u.. 12 13 oe WE КГ m «d «s 
"m 3 Rand Electric ..... DA eR Ма S MIS ans Dd IM "OM n 1 = .. — 
19,980 £5 26 | 36. James and Pall Mall Au . 16 124 lie up lux = 1% ~ 
20,009 £5 7X Do. 7 per Cent. Preference.. ones 10 1t 10 Le L5 8 - 13 2 
59,900 5 19 | Westminster Electric Supply (fully paid) .. - 1L 12 11 12 218 4 x 11} 118 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,020 8 1/6 Brush Electrical Engineering .. сеа: 1 1} 1 u = - ] 
90,000 2 р Do. 6 per Cent. Pref. Non-Cumalative ...... 14 13 14 1} A 5 1 d. 
4125,000| Stock | 44% Do. 4} per Cent. Debentures.. |] 110 118 110 113 319 8 | March & September & es 
28,180 5 3/0 Urompton and Co., 7 per Cent. Cumulative Prat 2 21 2 21 э» Jannary and Jnly A, * 
89,261 5 1га Rdison and Swan United (' A" Swan) (£3 paid) 1} 21 1$ 21 6 13 4 February & August = .. 
£10),000 Stock 44% Do. 4% Morgan Debenture Stock —....| 103 106 103 106 | 4 5 9 | January and July 2м - 
& 2,000 £5 iy Electric and General Invest. Ordinary Al paid) . : > | " E 2 
110,000 2 ‘/) | Electric Construction ...... FU uA TR 1} 1} 1} lg | 217 2 si 1H 
12,815 2 T Оо. 7 per Cent. Cumulative Pref. .......... 24 8 24 3 413 4 | Sep'embe? ........ 211 
91,195 2 10/0 | Elmore's Patent Copper Dapositing ........... 4 1 1 i | Ф p р * 
20, 5 z Fowler-Warlng Cables (fully paid) 3 > iS | * s ac 4 
50, 10 5/0 in tia Rubber, Gutta Percha, &c., Worka .. 797% 21} 22) 22 23 1 611 Febraary & August 221 22 
420 ),000 100 2 * Оо. ( per Cent. Debentures ... 107 110 107 1 | 312 9 | March & September Д "s 
20,000 £5 Aanchester Edison-Swan “А " un 108. pald) i 1 1 | ; is i — 
87,850 12 12/0 ‘ele zraph Construction and Maintenance........ 40 13 40 43 4 3 19 | March and July 4 41 
£15 ›.000 100 6% " Do. брег Cant. Bonds. iners 101 197 1^4 197 414 4 | Janiarv and Junie +n T 
£100,000 10 60 |W. t. Henley's Telegraph Works Ordinary........ 18 19 18 19 4 10 1 | Mareh & September : 25 
4830,000 10 7/0 Do. 7 per Cent. Preference .... . 181 193 181 19 3 11 10 y > s з 
£50,000 Stock 414 Do. 44% Mortgage Debentare Stock. 110 115 1:0 115 3 8 3 | February & August * d 
RAILWAYS Ano TRAMWAYS. 
£630,000 | Stock 187 | Olsy and South London Railway Con. Ordy. ..... 51 53 49 51 218 6 | January and Jaly .. 52 59 

7. 10 5 Do. 5% Perpetual Preference 2... ... 14} 151 14] IL 8 b 7 T T 153 ò 

410,171 | Stock 4 Do. 4% Perpetual Debenture ———— — — ad 136 138 136 138 218 0 | May aud November 14 А 
87,500 £10 217 | Liverpool Overhead Railway me = == == — — — ~ = ij 345 131 Us) 246 - ce - 
0.000 10 5 7 e uim es tmm 164 17 101 178 217 9 - 

125,000 | Stock 47 c Б заь "ТЯ. Я 119} 1116 8 910 | Јаплагу and July — 


In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE 


(RAWORTH’S PATENT). 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 


Small Space, 
Small Cost, 
High Efficiency, 
Perfect 
Governing. 


000000000000000 


For Prices and FOI apply to 


BRUSH ELECTRICAL а 4 
ENGINEERING co. 7A 


LIMITED 


49, Queen Victoria Street, 
LONDON, E.C. 


GREENWOOD & BATLEY, Y, Ltd., 


ALBION WORKS, LEEDS. 
General Electrical Engineers. 


————————.^“““““*“*“ *“ ^^. ce re 
MANUFACTURERS OF 


ALTERNATORS, INCANDESCENT and ARC-LIGHT DYNAMOS 
for ELECTRIC LIGHTING, ELECTRIC MOTORS for Tram Cars, 
MINING MACHINERY and as applied to Machine Tools. 


FACTORY ENGINES and HIGH-SPEED ENGINES for Electrical 
and other Purposes. 


MANUFACTURERS of SPECIAL and GENERAL TOOLS for ELECTRICIANS. 


London Office: 16, GREAT GEORGE ST., WESTMINSTER, 8. F. 
UNDERGROUND MAINS. 


CALLENDERS CABLE & CONSTRUCTION CO., LTD. 


MANUFACTURERS OF 


ELECTRIC LICHT CABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors.  Ironfounders and Coppersmiths. Makers of Lead Tube and des Bitumen Refners. 
Head Office: 90, CANNON STREET, LONDON, E.C. 
Telephone No. 15188. Telegraph Address: ‘*CALLENDER LONDON.” 
Factory—ERI3H MARSHES, KENT. 
LIVERPOOL—Oidham Place, Renshaw Street. BIBMINGHAM—58, Water Street. 
NOTTINGHAM —Hing John's Chambers, Bridlesmith Gate. GLASGOW —Grent Western Road, Kelvinside. 
Also Contractors for underground Mains at ABERDEEN, ‚ бОАТВЕТРӨВ, aAA Ae LANCASTER, HUDDERSFIELD, SHEFFIELD, HULL, OXFORD, HANLEY 
c.; &c. 

The CALLENDER COMPANY Is prepsred Г ee lila the laying of Underground Mains, including all excavation and reinstatement of paving, building boxes, 
feeder points, or transformer chambers, erecting lam pillars and all other accessories re Pee ted for the complete equipment of the distribution network of a Central 
Station, for either HIGH or LOW TEN SION with CONTI TIN N00 OUS or ALTERNATING CURR 

1. With Vulcanised Bitumen Cables laid solid in Bitumen. 
2. Or Drawn into CALLENDER-WEBBER ог CGALLENDER-RAWORTH Conduits, or into Pipes. 
3, With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in the earth, 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. _ 
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EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN АНЫ AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to A— pem , Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. — 

Telegrams should be sent from the Company's Stations — 
LONDON—I, OLD BROAD STREET, £.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBCRN VIADUCT, E.C.; FOREICN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOCHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, ay Onca; Smyrna, Chio, Syra, Candia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, ea cu aged err EE Santa Maura, Tinos, Andros, Zea, and 
all the Greek Islands 


The Company's Cables are worked by Muirhead's DUPLEX principle upon all its 
Main Sections. 


т eng rera Bk нашом VITA. HA STERN э ИННО 


Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 


87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C. By Order, GEORGE DRAPER, Secretary, 
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TELEPHONE No. 15,077. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY 


(SSTABLISHED 1850), 


Y L E Y a Gold Medals. 
— Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— FRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '‘ Turnstile London." | Telephone, 65188 


Pit 


Elootrioat Auotioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, Е.С. 
FENDERS INVITED. 


LANCASHIRE AND YORKSHIRE RAILWAY. 


CONTRACTS FOR STORES. 
The DIRECTORS are prepared to receive TENDERS for the SUPPLY of the 


TECHNICAL CLASSES. | 
UNIVERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURAL DEPARTMENT, 
Assisted by Technical Education Board of London County Council and by the 
Carpenters' Company. 
SESSION 1896-7. 

THE COURSES OF INSTRUCTION IN MECHANICAL, CIVIL, AND ELEC- 
TRICAL ENGINKERING AND ARCHITECTURE commence on OCTOBER 6th. 
They are arranged to cover períods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the Secretary. 


Company s ordinary requirements of the following Articles during the twelve PROFESSORS :— 
mon MOOR 31st October, 1897 :— " . DON T. Hudson Beare — 
о. 0. ectrica neering ........ . A. Flemin R. S. 
1. Brake Blocks. 19. Iron Castings (Water Pipes). Civil Engineering L. F. Vernon Harcourt M.I.C.E. 
2. Candles (Dip). 30. Iron Hinges. Architecture „„ T. Roger smith, ERI В.А. 
. Canvas. . Ironmo . SICK acce ner AO de . Carey Foster, F.R.S. 
4. Carpeting and Rugs. 22. Smallwares, Trimmings, &c. Chemistry ........ RON W. Ramsay, F.R.8. 
6. Cloth (Banting). 24 Sponge Cloths F . T 0. L „T. RS 
. e  SCOMOMIC WOOLORY ....... nn mm 16у, F. . 
7. „ (Cord and Moleskin). 25. Steel and Files. Mathematics. M. J. M. Hilt E.R.S. 
8. Coach Fittings. 25 e Plates (Siemens). The new wing of the College, opened by H.R.H. the Duke of Connaught in May, 
9. „ Trimmings. 8 dr Tools 1898, contains spacious mechanical and electrical engineering laboratories, work- 
10. Coke (Best Durham). 2 1 500 СЕ We shops, drawing office, museum, and lecture theatres. 
n. » (Gas) m T 106 nglish or Welsh). e laboratories are fitted with all the best appliances for practical work, and for 
18 P шй "ni Wicking” research work of the most advanced character. ' 
14. Fire Prieka and Clay. я 
15. Fire Hose : 
16. Glass (Plate and Sheet). Way Materials. PD EPARTMENT OF SCIENCE AND ART. 
17. Indiarubber. 32. Fence Rails (Larch). 
18. Iron Castings (Hydraulic Pipes) 38. Spikes. ROYAL COLLEGE OF SCIENCE FOR IRELAND. 


Further particulars and Forms of Tender may be obtained on application at the 
Stores Department, Osborne-street, Manchester, where parties are requested to call 
and examine the samples before tendering. The sample room will be open for 
this purpose from the 28th September to the 10th October inclusive, between 
10 a.m. and 4 p.m. ; Saturday, 10 a.m. to 12 noon. Contractors cannot be allowed to 
tender to their own patterns, nor can the Company's patterns be sent away for in- 
spection, all being sealed and exhibited at Osborne-street. 

Tenders, properly endorsed and addressed to the Directors, must be lodged with 
the Secretary not later than Ten o'clock on the morning of MONDAY, the 12th day 
of October next; any received after that date will not be considered. 

Separate Forms of Tender will be provided for each Contract ; parties applying 
are therefore requested to state the particular Contract for which they propose to 
submit Tenders. 


The NEXT SESSION will commence on OCTOBER 6th. 

The Diploma of Associate is given in the Faculties of I.. Manufactures (Chemical) ; 
II., Engineering; IIL, Mining; IV., Applied Physics (for Electrical Engineers, 
&c.); and V., Natural Solence. 

Two Royal Scholarships of £50 per annum, with Free Admission to the Courses, 
are competed for each year by first-year Students. 

The Courses of Chemistry, Physica, Botany, Zoology, Geology, and Mineral 
da for the Examinations at the R. U. I. and elsewhere; Certificates are gran 

Medical апа other Students attending the Courses and Laboratories. 
Special Courses to suit individual Students, and Research Work in all subjects. 
emical, xig deer Botanical, Zoological, Geological and Mineralogical Labora- 
tories open for Practical Work. 


i lves to t the lowest or Tender. PROFESSORS : 

The риси соор ве шешн бр с. W. B AYLEY, Secretary. ene and Mineralogy .................. Y de peior CL AN A 

: ber, 1896. lens ак Rn n QI . F. Barrett, F. R. S. E., M. R. I. A. 
дш Бап, масон а dii ica = M еу CCC НУ Уны ui Е Ор: PEU 

OIDEY i. 22 sewed ox ³ Eae v ⁵ РЕНА ‚©. on, M.A., M. R. I. A., F. Z. S. 
HE METROPOLITAN ELECTRIC SUPPLY COMPANY | Botany T. Johnson, D.Sc., F.L.S., M. R. I. A. 
(LIMITED). Gols 88 J. A. J. Cole, M. R. I. A., F. G. S. 
Applied Mechanics and Mechanism ...... W. McF. Orr, М.А. 


Descriptive Geometry and Engineering .. J. Lyon, M.A. 


NOTICE is Hereby Given that the TRANSFER REGISTERS will be CLOSED 
Fees for Associate Students from £10 to £22 per Session according to Faculty and 


from SATURDAY, October 8rd, to SATU RDAY, October 10th, both days inclusive, 


‘for payment of an interim dividend. year. 
Non-Associate Students’ Fees for Lectures, £2 per Session (except Mathematics 


£3), Laboratory Fees from £2 upwards. 

All the Courses are open to Ladies. 

Directory of the College with List of Fees and all other information on application 
personally, or by letter. 

NOTE.—Entrance Examination for Intending Associates will be held on TUES- 
DAY, 6th OCTOBER. Subjecte—Mathematics and Elementary Practical Geometry. 


G. T. PLUNKETT, Lieut.-Col. (late R.E.), Director. 


ITY AND GUILDS OF .LONDON INSTITUTE. 
TECHNICAL COLLEGE, FINSBURY, E.C. 


By order, 
E. CUNLIFFE OWEN, Secretary. 
29, Baker-street, London, W., Sept. 30th, 18 96. 


THE EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


The SHARE REGISTER of this Company will be CLOSED from the 7th to the 


14th October, both days inclusive. 
By order, 


F. E. HESSE, Secretary and Manager. 
Winchester House, Old Broad-street, 
London, E.C., 30th September, 1896. 


—M 


TO CAPITALISTS AND ELECTRICAL ENGINEERS.— 
FOR SALE, an old established ELEOTRICAL CONTRACTING BUSINESS 
in London, with a high-class connection, and doing a lerge and profitable annual 
turnover.—Also а similar business in Glasgow. The two may be advantageously 
worked in conjunction. Full particulars on application to Messrs, EDWARD MOORE 
AND Sons, Chartered Accountants, 3, Crosby Square, London, Е.О. 


THE GOLDSMITHS INSTITUTE, NEW CROSS, S.E. 


| CHAIRMAN OF GOVERNORS : 
THE PRIME WARDEN OF THE WORSHIPFUL COMPANY OF GOLDSMITHS, 


ELECTRICAL ENGINEERING. 


EVENING CLASSES, SESSION 1896-97. 

The NEW SES3IO N[begins on MONDAY, October 5th, at 6 p.m. Lectures and 
Laboratory work ; Mechanical and Electrical Engineering ; Industrial and Technical 
Chemistry; Applied Art, including Lectures on Domestic Furniture and Practical 
Instruction in Énamels and Art Metal Work, Drawing, Painting, &c. ; Special Trade 
Classes in Cabinet Making. Carpentry and Joinery ; Metal Plate work and Plumbing. 

The Programme may be obtained at the College, Leonard-street, Finsbury, or at 
the Head Office, Gresham College, E.C. 

SILVANUS P. THOMPSON, 
| Principal of the College. 
JOHN WATNEY, 
: Honorary Secretary of the Institute. 


SAMUEL MORLEY MEMORIAL COLLEGE, 


(For Working Men and Women) 
WATERLOO BRIDGE ROAD, 8.Е. 

SESSION 1896-7 begins OCTOBER 5th. Evening Classes. Fees from 18. 6d. per 
term of three months, with 1s. Entrance Fee payable once for all by New Studenta. 

English History, Foreign Languages, Logic, Experimental Electricity and Physics, 
Building and Machine Construction, Physiology, Botany, Wood-carving, Violin, 
иса , Shorthand, Latin, Greek, Book-keeping, Dressmaking, Cookery, 

ocution 

Lectures on the Care of ponens ally sulted to Stablemen, &c., on Saturda 
by Prof. Pritchard, M.&.C.V.8. University Extension Lectures on The Earth an 
its Luminaries," by F. Wornack, M.B., B.8c. (Wednesday). 

Scholarships to Summer Meeting of the University Extension Society at Oxford 
and Cambridge. 

Gymnasium both for Men and Women. 

Library, Debating Society, and various Clubs. Particulars at the College any 


evening. 
EMMA CONS, Hon. Sec. 


C 
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special bills), ба. 34. 
MAGNETISM AND ELECTRICITY. 
Elementary, Thursday, 7:30 to 8:80. Advanced, Wednesday, 8:45 to 9:45. Fee, 5s, 
each Course. 

A SPECIAL COURSE of MATHEMATICS for Electrical Engineering Students 
will commence in November if a sufficient number of entries is received. Fee for 
Courses of Sixteen Lectures, 2s. 6d. 

CLASSES COMMENCE, MONDAY, SEPTEMBER 28th. 
J. S. KEDMAYNE, B.A., Secretary. 
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APPOINTMENTS VACANT. 
COUNTY BOROUGH OF HUDDERSFIELD. 


ELECTRICIAN-IN-CHARGE. 

The Electric Lighting Committee are pre to receive APPLICATIONS for the 
post Electriciaa-in-charge in the Electric Supply Station, where there are two 
vacancies. 

. The duties consist of taking charge of the running plant and switchboard during 
the shift of elght hours per day including Sundays, and such other work as the 
Borough Electrical Engineer may direct. 

Applicants must have held similar positions in High-Tension Alternating Stations. 

Salary £2 per week. 

Applications on foolscap paper stating age, experience, and accompanied by copies 
of not more than three recent testimonials (which will not be returned) must be sent 
to me not later than Saturday, the 10th October, 1896, endorsed Electrician in 


By order, 
F. C. LLOYD, Town Clerk. 


Town Hall, Huddersfield, 80th September, 1896. 


NORTHAMPTON LN Sel LEU Te: 
CLERKENWELL, LONDON, E.C. 
The following APPOINTMENTS will shortly be made :— 
ENGINEERING WORKSHOP ASSISTANT (good fitter and machinist) at £120 
rannum. DRAWING OFFICE and MECHANICAL LABORATORY ASSISTANT 
one used to making lecture diagrams preferred) at £120 per annum. CARPENTER 
and TEACHER of CARPENTRY, &c., at £2 per week. TRAINED MECHANIC 
used to brass finishing, &c.) 35s. per week. ENGINE DRIVER, 32s. per week. 
TOKER, 25s. per week. BUILDING CONSTRUCTION LECTURER (four evenings 
a week) £60 per session. PATTERN MAKER (one evening a week) £15 per session. 
SMITH (one evening a week) £15 per session. 
Applications, stating age and qualifications and accompanied by single copies of 
not more than three testimonials, to be made not later than 10th October to 
R. MULLINEUX WALMSLEY, D.Sc., Principal. 


SITUATIONS VACANT AND WANTED. 
GENCIES WANTED.—St. Edmund's Electric Works, 


Salisbury. Sole Agents for West of England for Dr. Lessing's Dry Batteries 
(just awarded R.C.P.S. First-Class Bronze Mdeal). 
RAUGHTSMAN WANTED. — Thoroughly acquainted 
with general electrical work. —Age, references, salary.— BRUSH COMPANY, 
Loughborough. 
MPROVER WANTED, from Technical College. Must 
сте six months in lieu of premium.—GILBERT AND Co., 35, High-street, 
Konsington. 


HE firm of FABIUS HENRION, Nancy, France, require 
an ENGINEER-IN-CHIEF for their Works, to superintend the construction of 
Polyphase Dynamos and Motors. 


_———-—-——<—.——— 


W AN'TED, for an estate in the country, a YOUNG MAN 

to take entire charge of Crossley Oil Engine and electric light install ation. 
Must have had previous experience, and thoroughly competent. Must be good 
rough carpenter. Wages 30s. week, with cottage, light, vegetables, &c.—Apply, by 
etter only, to W., саге of J. W. Vickers, 5, Nicholas-lane, Е.С. None but 
horoughly competent and trustworthy men need apply. 


WANTED, good ARMATURE WINDERS, used to Hin 

and Drum Bar Machines, good wages to first-class men.—Wage an 

particulars to K. R., Electrician Office, Salisbury-court, Fleet-street, Е.С. 
ANTED at once, some competent electrical WIREMEN, 


also some Junior hands. Applications must be accompanied by full par- 
LP of previous experience, also wages.—CURTIS BROTHERS, 10, Suffolk-Street, 
ublin. 


TjNGINEER (24), with good general electrical and mechani- 
cal experience, seeks SITUATION to take charge of an installation or other- 
wise.—*'' ELECTRODE,” Electrician Office, Salisbury-court, Fleet-street, Е.С. 


NGINEER, seven years’ experience of electrical and 
mechanical engineering, also French and German, seeks SITUATION or 
PARTNERSHIP.—Address No. 2,984, Electrician Office, Salisbury-court, E.C. 


'T'ELEGRAPHIST wants PRIVATE TUITION in higher 
branches of telegraphy. Must be in London. Liberal payment.—Write 
A. B.,“ 47, Fleet-street, E.C. 


RACTICAL EVENINGS.—Electricity, Running Engine, 
and Dynamo. Mondays, Wednesdays, Fridays,—ELECTRICAL ENGINEER, 61 
Sinclair-road, West Kensington. 


ELECTRICAL PATENTS. 
Mr. J. d. LORRAIN, M. Inst. E. E., M. Inst. M. E., Fellow of the Chartered 
Institute of Patent Agents, 
NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, W.C. 


'PATENTEES HANDBOOK,” pos free on application, gives Full Information 


to Inventors and upon all the chief points of the Patent Law. 
(Telegrams: ‘‘ Lorrain London.“) 


WANTED, and FOR SALE. 


OR SALE.—116 GLASS ACCUMULATOR BOXES, in 


perfect condition, length, /18jin.; breadth, llin.; depth, 12jin.; internaP 
sizes.— Write offers to JOHN RANKIN, Secretary, Kirktonhill — Light. 
Company, Dumbarton. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best. 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platinum sol 


ACCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of al? 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E.C. (telephone No. 65,266.) 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 


note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at liberty. 
CREW, QUAS RICHARDSON and CO., Engineers’ Bureau, 342, Strand, 
ndon, W. 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARINERS, or wishing to SELL, can be introduced to 
Clients with Capital; and GENTLEMEN Seeking Investments can obtain personally 
(or through their solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed.—Address, CHAS. RICHARDSON and CO., 342, Strand, London, W.C. 


Manufacturer of 
ELECTRICAL AND PHYSICAL. 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
CATALOGUES FREE. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLAGKM AM VENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, E.C., & Branches. 


TRADE MARK 


E.C. 


RED LION STREET, 


CLERKENWELL, 
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HOLDEN RECORDING VOLTMETER. 


RECENTLY PUBLISHED. In Demy 8vo, Cloth, containing 885 Pages, 520 Engravings and 19 Folding Plates, Price 248. 


DYNAMO-ELECTRIC MACHINERY. 


A MANUAL FOR STUDENTS OF ELECTROTECHNICS. 
By SILVANUS P. THOMPSON, DSc, BA, F.R.S., 


Principal of, and Professor of Physics in, the City and Guilds of London Technical College, Finsbury ; Late Professor of erimental Physies in Uni 
i Bristol ; Member of the Institution of Electrical Engineers. Experine Jue niversity College, 


FIFTH EDITION, HEVISED. 


By the Same Author. 


With 173 Illustrations, 8vo, Cloth, 19s. 6d. 


POLYPHASE ELECTRIC CURRENTS AND ALTERNATE CURRENT MOTORS. 


JONTENTS.—Polyphase Generators—Combination of Polyphase Currents—Properties of Rotatory Magnetic Fields—Early Development of 
Rotatory-Field Motors—Structure of Polyphase Motors—Elementary Theory of Rotatory-Field Motors—Analytical Theory of Rotatory-Field Motors— 
Monophase Motors—Miscellaneous Alternate-Current Motors—Polyphase Transformers—Measurement of ‘Polyphase Power—Notes on Design of 
Rotatory-Field Motors—Mechanical Performance of Rotatory-Field Motors—Some Examples of Modern Polyphase Motors—Distribution of Polyphase- 


Currents from Central Stations—Appendix Schedule of British Patents on Polyphase Motors, 


London: E. & F. N. SPON, 125, Strand. 


New York: SPON & CHAMBERLAIN, 


12, Cortlandt Street. 
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EVERSHED 


VOLT К a i 
AMPERE 


BRASS CASES. 
біп. DIALS. AU G ES m 


A A 
4 a^ 4 © 
SEI TEV 
Aa nt * а* 


FROM AN UNTOUCHED PHOTOGRAPH. 


Prices from £1 x 19 


e 


EVERSHED & VIGNOLES, Ltd., 
Woodfiold Works, Harrow Road, W. 
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Write for 
New List and 


Full Particulars 
LAMINA ACCUMULATOR 


(ELIESON'8 BRITISH PATENTS) 


SYNDICATE, LTD., 


Broad Street Awemue, 


LONDON, E.C. 


И | un | if 
ME 


— — 


Carr 


iage Type "C" 5.— Total Weight, 23ʃb.; Capacity: 
80 ampere hours at a discharge rate of 20 amperes. 
Overall Dimensions, 7in. x 4in x 13in. 
100 ampere hours at half rate discharge. 


uc ee | — 


Lighting Type ' A" 9.— Total Weight, 711b.; Capacity, 320 
ampere hours at a discharge rate of 40 amperes. 


Overall Dimensions, Sin x 104in, x 12in. 
420 ampere hours at half rate discharge. 


VULCANITE 


80 oe the м miu 
p KING? р RG y — | «| HARBURG INDIA “RUBBER C. eO. 
UNT uM й N сос 99 ia (RE^ = е Ф Tondo Warehouse F. WINTER.“ у 
wittt . Ju NIE ATO © TS A > ‚138, LONDON. WALL, WOOD. STREET, Е.С. 
om ШОС eee 
i2 Woo! EF ET 9 V. VAN. ses. CSS = х =) | 8 75 S t | Y | 4 А 8 | 
м STRE Ш у : sp AGE A PY VN EAS UL — | ; 
ae DOM: A т Qo | 
LO > {7 DS E — — —————— 
ai ШОР" | THE 
K. WEINERT, Berlin, Admiralstrasse 18d. BRITISH ELECTRIC TRACTION (PIONEER) C0., 
EES ARE Ар 1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 


THE ELECTRICAL and GENERAL ENGINEERING =. company г ton tret to DEVELOP сты TRACTION tn me 


nited Kingdom and elsewhere, on the most approved methods and according to 


COLLEGE (PENYWERN HOUSE). (ae naar d A азса айланы еа, 


2&4,Penywern Road, EARL'sS сорок т, G. r . V ͤ 


Principal: G. W. de TUNZELMANN, B.Sc., M.I.E.E. F REDERICK SMITH & CO., 


Senior Instructor: C. CAPITO, M.I.E.E., M.I.M.E. CALEDONIA WORKS, HALIFAX 


S H. C. COPPER WIRE (100%). 
EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE | HARD-DRAWN COPPER LINE WIRE. 
ENGINEERING WORKSHOP with MACHINE TOOLS STRAND. STRIP. TAPE. SPECIAL QUALITY TINNED WIRE. 
PATTERN SHOP, &c. | ALL KINDS OF IRON AND STEEL WIRE AND STRAND: 


ELECTRIG LIGHTING AND POWER DISTRIBUTION. 


AN ELEMENTARY MANUAL OF ELECTRICAL ENGINEERING. 
THIRD EDITION. Thoroughly Revised and Corrected and greatly Enlarged. In Two Volumes. Crown 8vo. 
Vol. I. 430 pp. and 231 Illustrations, Gs. Vol. II. in preparation. 
Electrical Review.—'' A vast improvement on the last edition. The work will, no doubt, become a standard text book for schools and classes on this subject ; as such 


it has few equals." 
Electricity.—'' One of the best and most up-to-date educational electrical engineering manuals now before the public." 
Literary World.— The work bears evidence of great care in its preparation, and should become a standard text-book.” 


WHITTAKER & CO,, 3, White Hart Street, Paternoster Square, E.C. 
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ELECTRICAL LABORATORY NOTES ve FORMS. 


ARRANGED AND PREPARED BY | 
Dr. J. A. FLEMING, M.A. F. R. s. | 


Professor of Electrical Engineering in University College, London. 


These “ Laboratory Notes and Forms” have been prepared to assist Teachers, Demonstrators and Students in Electrical Laboratories, and to 
enable the Teacher to economise time. They consist of à series of (about) Twenty Elementary and (about) Twenty Advanced Exercises in Practical 
Electrical Measurements and Testing. For each of these Exercises a four-page Report Sheet has been prepared, two pages of which are occupied with 
& condensed account of the theory and practical instructions for performing the particular Experiment, the other two pages being ruled up in lettered 
columns, to be filled in by the Student with the observed and calculated quantities. Where simple diagrams will assist the student, these have been 


supplied. 


These Exercises are for the most part based on the methods in use in the Electrical Engineering Laboratories of University College, London ; 


but they are perfectly general, and can be put into practice in any Electrical Laboratory. 
Each Form is supplied either singly at 4d. nett, or at 35. 6d. per dozen nett (assorted or otherwise as réquired) in sets of апу three at 


18. nett; or the set of Twenty Elementary (or Advanced) Exercises can be obtained, price 55. 6d. nett. 
Advanced Exercises are price 10s. 6d. nett, or in a handy Portfolio, 12s. nett ; or bound in strong cloth case, price 12s. 6d. nett. 


Spare Tabulated Sheets for Observations, price 1d. each, or 114. per dozen nett. Strong portfolios, price 18. 6d. each. 


The complete set of Elementary and 


The very best quality 


foolscap sectional paper (16in. by 13in.) can be supplied, price 15. per dozen sheets, nett. 


ELEMENTARY SERIES. 


ADYANCED SERIES. 


1. The Exploration of Magnetic Fields. 21. The Determination of the Specific Electrical Resistance of a Sample 
2. The Magnetic Field of a Circular Current. of Metallic Wire. 
3. The ee Иов of a Tangent Galvanometer by the Water | 22, The Measurement of Low Resistances by the Potentiometer. 
4. The Measurement of Electrical Resistance by the Divided Wire | 29. The Measurement of Armature Resistances. 
Bridge. i | 24. The Standardization of an Ammeter by Copper Deposit. 

x Bas о оао оа 25. The Standardization of a Voltmeter by the Potentiometer. 
7. Experiments with Standard Magnetls Late Р 26. The Standardization of an Ammeter by the Potentiometer. 
Electromagnet. | 28. The Standardization of a High Tension Voltmeter. 

9. The E with the Post Office Pattern | 29. The Examination of an Alternate Current Ammeter. 

10. The Determination of Potential Difference by the Potentiometer. 30. The Delineation of Alternate Current Curves. 

11. The Measurement of a Current by the Potentiometer. 31. The Efficiency Test of a Transformer. 
12. A Complete Report on a Primary Battery. 32. The Efficiency Test of an Alternator. | 

13. The Standardization of a Voltmeter by the Potentiometer. 33. The Photometric Examination of an Arc Lamp. 
14. A Photometric Examination of an Incandescent Lamp. 4. The M t of Insulation and High Resista 
15. The Determination of the Absorptive Powers of Semi-Transparent 34, Ihe Measurement of Insulation an кӨз БАО. 
18 h 7 JC FE Surf 35. The Complete Efficiency Test of a Secondary Battery. 

А e erminatio ve Power of Various Surfaces. 
36. The Calibration of Electric Meters. 
а ашнаш oi EMetency of an. Eleetromoter 37. The Delineation of Hysteresis Curves of Iron. 
18. The . of the Efficiency of an Electromotor by the 38. The Examination of a Sample of Iron for Hysteresis Loss, 
e Me Ё 
r19. The Efficiency Test of a Combined Motor-Generator Plant. 39. The Determination of the nagd of a Concentric Cable. 

20. Test of a Gas Engine and Dynamo Plant. 40. The Hopkinson Test of a Pair of Dynamos. 


to 


the student who has to deal with the subject not as a basis 


NOW READY, NEW EDITION of VOL. I. 


THE ALTERNATE-CURRENT TRANSFORMER 


Е IN THEORY AND PRACTICE. 
By Prof. J. A. FLEMING, M.A., D.Sc., F.R.S., M. R. I., &c. FULLY ILLUSTRATED. PRICE 12s. 6d., POST FREE, 


Five issues of the originai Voi. i. were made and exhausted between 
September, 1889, and March, 1896. 


Since the issue of the First Edition of this work the study of the properties and applications of alternating electric currents has made enormous 


The author has, accordingly, rewritten the greater part of the chapters, in the hope that the book will continue to be useful 


e increasing numbers of those who are practically 2o in alternating-current work. Academic methods are avoided, and the necessities of 


have been fully considered. 


VOL. II., SECOND ISSUE. More than 600 page:, and over ЗОО Illustrations. 


or mathematical gymnastics but with the object of acquiring practically useful knowledge, 


Price 12s. 6d. 


MOTIVE POWER 


IN A FEW DAYS. 


Over 600 pages, about 200 Illustrations, Scale Drawings, Folding Plates, &c. Price 12s. 6d., abroad 13s. 6d., post free. 


AND GEARING FOR ELECTRICAL MACHINERY 


By E. TREMLETT CARTER, C.E., M. I. E. E. 


The purpose of this work is the explanation of the principles and practice of modern mechauical motive power and gearipg, especially in their application 


to electrical machinery. The Author has kept particularly in view the special requirements of electrical practice, and has produced a work on steam and other motive 
power which shall be solely devoted to these requirements. 

" MOTIVE POWER AND GEARING is adapted equally to the needs of the pract' cal engineer and of the student, and the treatment is such as may be easily understood 
without special mathematical training. The best points in the development of motive power for electrical engineering on the Continent and in the Uni Btates have 


also been considered, and are fully treated, and compared with English practice. 


treatise on the Economics of Motive Power and Gearing for Electrical Machinery. 


This work is in the well-known “ Electrician ” Series, and constitutes the only existing 


OF ALL BOOKSELLERS AT HOME AND ABROAD. 


" THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Ltd., Salisbury Court, Fleet Street, B.C. 
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CONNOLLY BROTHERS, LIMITED, 


Blackley, MANCHE STER. 


INSULATED WIRE & CABLE MANUFACTURERS. 


Agents for 


SCOTLAND, 
THE UNITED ASBESTOS CO., Ltd., 93, Bothwell Street, Glasgow. 


TELEPHONE No. 4400. е Appress: “SALAMANDER GLASGOW.” 


E^ A Stock of the Leading Sizes kept at tho above address. x 
—— —— — —————— HEB 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 
Every requisite for the above, including Dynamos, Steam Engines, Boilers, 


and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., wowwors, MANCHESTER. 


| ХУ 4 Go. А SW | Smvortant — 


on page xiv. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and BWoilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


M ОР Engines of all Sizes up to 1,500 h. р. The “ECONOMIC” Boller ів one of the best 

— — - — — steam generators before the public not only 
Portable and Semi-Portable Engines. | for Efficiency but for Economy and Dura. 
Semi-Fixed Engines and Boilers. | bility. This Boiler contains particularily 
Horizontal Engines. good features and high qualities, and is 
Vertical Engines and Boilers. 


Tandem Engines, Simple and Compound. 
"Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi-Fixed Engines and Boilers. 
Compound Horizontal Fixed Engines 


| BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 

MILLS and FACTORIES &c., WITH GREAT 

SUCCESS. 

ЦЯ ' Cornish, Lancashire, “ Essex," Vertical, Looo- 

1 motive, * Economic,” Safety, Water-Tube, 

Marine, and other Boilers. 


D. P. & C0. ARE MAKERS OF “HIGH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


x А у 
Teegraph Address: ' PAXMAN,COLCHESTER.  Paxmans Patent “Economic” Steam Boiler. BOILERS MADE UP ТО 20016. WORKING PRESSURE, 


Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


ah udor Office: 78, QUEEN VICTORIA STREET, E.C. 
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NOTES. 


——— 

WE print this week the form of the resolutions as to a new 
‘thermal unit provisionally approved by the Electrical Stan- 
dards Committee of the British Association, at the recent 
meeting at Liverpool. These resolutions, if sent as intended 
to representative bodies throughout the world, may serve as a 
basis for international agreement in calorimetry. Hitherto 
units of heat have been standardised in terms of the thermal 
properties of water; and the statement of the dynamical value 
of a thermal unit has been identical with the statement of the 
‘value of the specific heat of water in dynamical measure. It 
is now proposed to make the dynamical value of the thermal 
unit be independent of thermometry, and of the properties of 
water, by defining a rigid value of the 42 million ergs. This 
walue is chosen because it is equal to one water-gramme-degree 
in the convenient neighbourhood of 9-5° to 10°5°C., the specific 
heat of water in thermal measure being unity. 


— — 


Мв. Preece’s Paper on submarine cables, read before the 
British Association last week, has revived the question — Are 
long submarine telephone cables a possibility? The question 
‘was first considered in a practical way by Prof. Sr vAxus 
Tuoursox at Chicago in 1898, when he described various 
methods of counterbalancing the high capacity of cables by 
distributing self or mutual induction along them by means of 
a series of artificial inductive faults placed at intervals along 
the line. Since then the subject has hardly been mentioned 
until Mr. Preece read his Paper. We have the following 
means at our disposal to decrease the retarding effect of the 
capacity of a cable:—(1) To increase the mutual induction 
between the two conductors ; (2) to decrease the capacity itself; 
(8) to decrease the insulation resistance. The applicability of 
this third method seems to have been rather ignored. It 
is a well-known fact that low insulation, if it be evenly 
distributed along the cable, tends to increase the speed of 
working. In the case of many of the earlier cables, it was 
noticed that, while the insulation resistance was decreasing 
from day to day, the possible speed of working steadily 
increased until the cable broke down. 


a 


During the last few years paper has been used exten- 
sively as insulation in trunk telephone cables of low 
eapacity; and manufacturers have found that they can 


obtain by its means insulation resistances varying from a 
few hundred ohms to several thousand ohms per mile, and 
capacities of about a quarter those of gutta-percha insulated 
cables. The insulation resistance depends entirely on the 
dryness of the paper. If а paper-insulated cable is 
made up and lead-covered, without being dried by artificial 
means just before it is lead-covered, its insulation resist- 
ance will be very low—a few hundred ohms per mile. 
In experiments made in 1894 by the French Telephone 
Administration it was found that, by blowing dry air through 
a cable from one end to the other, the insulation resistance 
could be increased from a dead earth to the highest limit. 
It seems reasonable to suppose that by careful experiments 
a method of manufacturing cables could be founded some- 
what on these lines. The two copper cores for the telephone 
circuit could be paper-covered, as the wires of the existing tele- 
phone cables are, and then laid up parallel—not cabled—so as to 
combine low resistance with a certain amount of mutual induc- 
tion. А few loose braidings of cotton or jute might then be 
put on, so as to reduce the capacity between the conductors 
and earth, and the whole could be lead-covered. Then a 
current of air passed through the lead tube would enable the 
insulation resistance to be brought up to some fixed low value, 
the cable being connected to the testing instruments all the 


time. 
— 


Sucu а cable would possess, to a much greater extent than 
any existing gutta-percha covered cables, all the three proper- 
ties required for high-speed working. Paper-and-air insulation 
has a very low specific inductive capacity, and the two wires 
would have low insulation and high mutual induction. The 
ingulation resistance being evenly distributed all along the 
cable, there would be no difficulty in localising faults. Two 
more things on which the details of the construction of the 
cable would depend would also have to be determined experi- 
mentally. (1.) Would the lead covering resist the action of 
the sea water? If this were not so it would have to be covered 
with rubber or gutta-percha, which would also be useful in 
increasing the resistance between the conductors and earth. 
(2. Would the deep-sea portions of such a cable, when 
armoured, withstand the pressure of the water? To laya 
cable designed for telephony might not really be so risky a 
speculation as at first sight might appear. If it did not do 
for telephony it could, at any rate, transmit telegraph signals 
at speeds greatly exceeding those that at present obtain in 
submarine work. 
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IN an article we reprint this week Mr. Н. E. CAMPBELL 
states the case in favour of built-up steel flywheels, as against 


fly wheels of cast iron. The energy of a flywheel is, of course, 


entirely kinetic; so that to obtain a high plant efficiency it is 
necessary to run the wheel, as Mr. CawPBELL puts it, with 
We remember to have seen, 
some time ago, a small, rigid cast-iron flywheel, in which an 
efficiency of nearly 100 per cent. was obtained by the simple 
expedient of connecting the flywheel to the engine shaft by 
The 
flywheel varied enormously in speed, while the engine shaft 
The arrangement 
‘worked very well, and had the advantage of giving to a com- 
paratively light wheel the capacity of a much heavier and 
But such an 
arrangement, unfortunately, is only possible in a model, 
‘owing to the well-recognised difficulty in handling large 
The 
‘practical engine builder, therefore, has no other resource at 
present, when the capacity is to be increased, than to build 
larger and faster flywheels, and to look to it that the choice 
and disposal of the materials forming the wheel are such that 


very little surplus of strength.“ 


а variable reduction gear controlled by the governor. 


varied in speed only a slight amount. 


stronger wheel arranged in the usual way. 


-amounts of power with variable reduction gear. 


‘the severe stresses are properly met. 
————— GGM 


Royal College of Science for Dublin.—The next session 
Further particulars are given in our 


commences on 6th inst. 
advertisement columns. 


A Municipal Light.—A member of the Tonbridge Urban 
District Council has unburdened himself of tbe remark that 
“electric light would undoubtedly soon be the light of the 


future." 


Telegraphists’ Strike in Canada. Traffic is greatly affected 


on the Canadian Pacifio Railway by the strike of the telegraph 


operators on that railway. On all parts of the system goods 


trains have been shunted on to the sidings. 


University College, London.—The courses of study in 
electrical engineering at University College, London, under the 
direction of Prof. J. A. Fleming, D.Sc., F.R.S., are now com- 


mencing for the winter session. The laboratories for practical 
electrical engineering form a department of the spacious and 
admirably equipped new engineering laboratories. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,1 ee — 
Monte Alegre — Santarem May 5, 1896 ... — 
Bahia— Rio de Janeiro Sept. 4,1896 ... — 
Penang— Medan ..................... Sept. 7,1896 „a — 
Loanda- Bengu ella Sept. 15, 1896 Sept. 28, 1896. 


Zanzibar —Monibasa Sept. 25, 1896 Sept. 26, 1896, 

Morley Memorial College.—The winter session of the 
Morley Memorial College, S.E., will commence on the 5th inst. 
The recreative evening classes at this Institution are in a 
variety of useful and healthful subjects, and are open to 
working men and women. We are in sympathy with the 
efforts of the promoters of this Institution to provide hea'thy 
mental and physical recreation for the labouring classes. 
Further particulars are given in our advertising columna. 


Electric Tramways on the Continent.—In a Paper recently 
read by Mr. Kolle before a German Society of Engineers and 
Architects he stated that the electric tramway lines in Germany 
represent a capital of £5,000,000. In 1895 Germany had 256 
miles of electric tramways, France 82 miles, and Great Britain 
and Ireland only 67 miles. During 1895 the number of elec- 
tric tramways in Germany increased from 70 to 111, and the 
engine power from 17,000 to 30,000 kilowatts. 

Condemnation of the Standard Oandle.—The Journal of 
Gas Lighting announces that a Sub-Committee of the American 
Institute of Electrical Engineers, appointed in 1893 to inves- 


tigate the subject of a suitable standard of light for photometric 
purposes, has recently issued a preliminary report. Of all the 
standards thus far used, they find the candle the least reliable. 
It is thought that the difficulties attending the use of a flame 
standard may be overcome by the adoption of one consisting of 
some surface electrically heated to a standard temperature. 


Advanced Science Evening OClasses.—In conjunction with 
the Technical Education Board of the London County Council, 
the Councillors of University College and King’s College, 
London, have arranged for evening courses of instruction in 
mechanical and electrical engineering, practical chemistry, 
civil engineering, architecture, experimental and practical 
pbysics, and pure mathematics. The classes are limited to 
students who have made some advance in the knowledge of 
the subjects. These classes form a new departure in the work 
of the Colleges. 

Business of the United States Patent Office. The United 
States Commissioner of Patents has submitted his report on 
the business of the Patent Office for the year ending June 30, 
1896. It shows 48,105 applications and caveats received ; 
24,585 patents granted and trade marks, labels and prints 
registered ; and 15,580 patents withheld and patents expired. 
Receipts from all sources during the year were $1,307,090, and 
expenditures $1,097,368, leaving a surplus of $209,721. The 
balance in the Treasury of the United States on account of the 
patent fund on June 30, 1895, was $4,566,757, making a total, 
with 1896 surplus, of $4,776,479. ' 

The Telegraph Jubilee in Belgium.—An exhibition, entirely 
due to private enterprise, was opened in Brussels on Sept. 9th. 
The exbibition is intended to celebrate the fiftieth anniversary 
of the introduction of the electric telegraph into Belgium. The 
first line, which was opened on Sept. 9, 1846, and connected 
Brussels with Malines and Antwerp, was a financial failure. A 
model of the original Cooke and Wheatstone instruments used 
on this line is shown, as well as the various types of apparatus 
in use at different times, down to the Morse sounder and 
Hughes printing instrument of to-day. All the exhibits are 
seen actually working. 

Finsbury Technical Oollege.—The autumn courses in the 
laboratories of the Technical College, Finsbury, open on Mon- 
day next. The advanced lectures on Monday evenings by 
Prof. Silvanus Thompson will be on construction and theory 
of dynamos and alternators; but the opening lecture on 
October 5th will deal with the newest work in the production 
of special qualities of iron and steel for dynamos and magnets. 
In the elementary course on electrotechnics on Wednesdays, 
Prof. Thompson and Mr. O'Kee ffe, or Mr. F. R. Flew, wil] deal 
with practical electrical measu rements, and with electromagnets. 
Mr. Flew undertakes the Physics lectures on Friday evenings, 
and Mr. B. Wedmore the laboratory instruction in Heat. 
Further particulars are given in our advertisement columns. 

Telegraphy in Europe.—The following table has been com- 
piled by the Austrian Ministry of Commerce. The numbers 
refer to the year 1894 :— 


Inland | No. of sq оо, аш: 
Country. charge for | miles per ayo pe: of paid : 
ten words | telegraph telegraph telegrams 
(pence). office. office r 1,000 
' [inhabitants 
Austria and Hungary ...... 7˙2 36 6, 088 428 
Gerniany® gn 60 10 2,483 649 
Great Britain and Ireland 60 13 5,969 1,894 
Fanes 48 18 5,582 1,017 
Italy: ооа 5-6 22 6,025 295 
RUSSIA „ааны 5:6 to 22:4 | 2,034 28,665 102 
Sweden 6˙7 140 8,917 404 
NOWAY анана 61 510 4,990 884 
Denmark ss: «ais 8 6°7 56 5,324 809 
НоШапа........................ 50 to 6:2 15 5,628 929 
Belgium ауны 48 10 5,487 871 
Switzerland 52 10 | 1,848 1,250 
joy T 9:6 143 12,876 243 
Portugal 80 88 | 10,863 310 


Bristol Electric Supply Station.— Mr. J. R. Blaikie, Assis- 
tant Electrical Engineer to the Corporation of Bristol, read s 
Paper at the Western Counties Meeting of the Association of 
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Municipal and County Engineers, at Bristol, on Saturday, Mr. Alexander Elder, Herr. Emil Guilleaume, Herr Max 


descriptive of the Bristol Central Electric Lighting Station. 
The station was fully described in The Electrician of March 6th 
last (Vol. XXXVI., p. 613. In the subsequent discussion on 
the Paper Mr. J. Lobley, of Hanley, asked whether they had 
tried rectifiers in Bristol. They were a very great advantage, 
because they saved working an entire set of engines after 
midnight during the long, dark hours of the winter. They 
had had rectifiers in use in Hanley for a month or two, and 
had found a considerable saving in coal. Mr. Blaikie said 
they were rather endeavouring to use alternating current-lamps 
with a small reflector hung up over the arc. Rectifiers might 
act very well in Hanley, but he understood they did not act 
in Cardiff. Mr. Harper, of Cardiff, said he should not like it to 
go forth that rectifiers did not act well in Cardiff. As repre- 
senting Cardiff, he could say they were an unqualified 
euccess. 


Electric Light on the Fram.“— The Hlektroteknisk Tidsskuft 
publishes some interesting particulars regarding the use of 
electricity on the “Fram.” According to this article, the 
electric light gave great satisfaction, and general regret was 
expressed when, in May, 1895, Lieut. Sverdrup and Mr. Nordahl 
‘decided that it must be dispensed with, owing partly to the 
‘wearing out of the gearing of the cogwheel in the windmill 
which worked the dynamo, after the vessel had entered the 
ice, and partly to the fact that portions of the apparatus were 
-required for making snow-shoes and runners. Mr. Nordabl 
took advantage of every puff of wind to charge the accumu- 
lators, and until May last year the electric light was always 
available. In the severe cold the accumulators froze right 
through, but the acid-blended ice, we are told, proved an excel- 
lent electrolyte, and the frost did not interfere with the work- 
ing of the accumulators. Electricity was also used for other 
purposes besides lighting, the . mining shots which set the 
“ Fram " free from the grip of the ice being fired by means of 
a cable attached to six Leclanchè cells. 


Cable Steamer in a Cyclone.—The cable steamer “ Francois 
Arago,” the renamed “ Westmeath,” has recently had a narrow 
escape. She sailed from Cape Haytien, Hayti, on September 
3rd, for Halifax, Nova Scotia. She had been engaged in 
repairing a break in the insulation of a cable between Porto 
Plata and Cape Haytien, and was bound by way of Halifax 
to repair cables near St. Pierre, Miquelon Islands, when she 
was struck by a storm. On the morning of September 6th, in 
latitude 28.50, longitude 77, a storm set in from the south 
south-east, and constantly increased in fury, until the vessel 
was found to be in the centre of a cyclone. 
the ship in the vortex of the cyclone until its fury had abated, 
before attempting to move toward the outer circle. In the 
height of the storm the steamer was continuously flooded by 
mountainous seas, which broke over her from all directions, 
carrying everything before them. One of the great waves 
struck her on the port-bow and carried away the second quarter- 
master. Nothing was afterwards seen of his body. The port 
and starboard lifeboats went by the board with the same sea, 
and both steam and hand steering gear were disabled. The 
decks were swept of everything movable, and when the vessel 
emerged into smoother water she was so badly disabled that it 
was decided to bear away for Philadelphia for repairs. She 
arrived at that port on September 12th. 


International Submarine Telegraph Memorial.— In addition 
to those whose names have already been published, the follow- 
ing have agreed to join the committee which is being formed 
for the furtherance of the above object :—Lord Charles Beres- 
ford, Lord Rayleigh, Sir David Salomons, Sir Thomas Suther- 
land, M.P., Sir James Е. Garrick, Q.C., Sir Charles Todd 
(Postmaster-General of South Australia), Sir Donald Currie, Sir 
Alfred Dent, Sir Julius Vogel, Sir Roper Lethbridge, Sir 
A. Wilson, His Excellency Ernst Daniel (Hungarian Minister of 
Commerce), Mons. E. A. Floyer (Inspector-General of Govern- 
ment Telegraphs, Egypt), Mr. Alfred de Rothschild, Mr. H. C. 
Fischer, Mr. B. T. Ffinch, General Thomas T. Eckert (U.S.A.), 
Colonel H. M. Hozier, Commodore Suenson, D.R.N., Mr. 
A. H. Baker, Mr. Charles Burt, J.P., Mr. Frank Dawes, 


The captain kept. 


Guilleaume, Herr Theodore Guilleaume, Mr. John W. Mackay 
(U.S.A.), Mr. Abram S. Hewitt (U.S.A.), Mr. W. Claude Johnson, 
Mr. Thomas McKie, Mr. T. R. Tufnell, Mr. W. Worby 
Beaumont, Mr. H. C. Burdett, Mr. W. H. Burman, Mons. J. 
Depelley, Mr. J. T. Crowe, Mr. G. C. Jack, Mr. J. Lockie, Mr. 
W. R. Lyne, Mr. A. R. H. Mackay, Mr. W. H. Maw, Mr. F. 
Moll, Mr. F. C. C. Nielsen, Mr. J. Pendred, Mr. T. H. S. 
Pullin, Mr. Benjamin Smith, Mr. W. O. Smith and Mr. G. B. 
Stacey. The first meeting of the Committee formed for the 
purpose of promoting the above object will be held in Room 
174, Winchester House, Old Broad-street, London, E.C., on 
Tuesday next, October 6th, at 2:30 p.m. An Executive Com- 
mittee will then be appointed, and it is expected that Lord 
Kelvin will explain his views as to the most appropriate object 
to which the bulk of the Fund should be devoted. 


Technical Education.—Our esteemed contemporary the 
Engineer has joined in the revived battle now raging around 
the standard of Technical Education ; and, as was only to be 
expected, it refuses to be frightened by the “ bogey ” of German 
competition, or to be converted in a moment of panic to the 
technical education creed. 


“ Тһе German does not, after all, possess better machinery or turn out 
better work than the Englishman. His technical education has not taught 
him to build better locomotives or marine engines than we have ; bis spin- 
ning machinery and his steel castings are in no sense or way better than. 
ours ; his flour is not more excellent, nor his cotton goods, nor his cutlery, 
nor his watches, his boots, or his agricultural implementa. It would seem 
from this either that his much-boasted technical education is a failure or 
that conditions exist which prevent him from putting into practice what 
he learns in the schools. The English manufacturer asserts that he is con- 
tinually undersold by the German, because the German sells inferior goods 
for little money ; and it is notorious that, in spite of technical education, 
professors and colleges, Germany can only keep many of her industries 
alive by the help of protective tariffs or by bounties. All her training in 
chemistry has not enabled the German housewife to buy sugar for less 
than 44. а pound. On the other hand, our ignorant and benighted manu- 
facturers get on fairly well without any help of the kind. We regard with 
very grave doubt the tales which we hear of successful German competition, 
'We cannot have the whole trade of the world ; but it does not appear that 
lees would satisfy some people. We ask—and, so far at least, in vain—for 
some tangible, trustworthy evidence that Germans are getting more than 
the legitimate share of trade which any active, quiet and intelligent manu- 
facturing community ought to enjoy. One strike such as that just averted 
on the Clyde can do more harm than the closing of every technical school 
and engineering college in this country for ten years. But conceding, for 
the sake of argument, that Germany is beating us, is it true that her 


. victory is due to the professor and the technical college? This is a point 


on which absolute silence exists. What does the German do as a result of 
technical education that we do not do? A few facts on this point would 
be of inestimable value. We are told, for example, that Germany is beat- 
ing us in the steel trade. One man says that this is the case, because of 
technical education ; another tells us that technical education has nothin 
to do with 16; that it is brought about by low wages, steady labour an 


‘long hours. We turn to the German manufacturer himself, and find that 
-the whole statement is à myth. It is all he can do, he says, to make a 


living in the face of the fierce competition of all-powerful England. What. 
we ask is the truth. Perhaps, after all, if we could but handle this bogey 
of German competition, we should find that it is not nearly so terrible as- 
the professors would have us believe.” 


Modern Discoveries and Research.—The present position 
and prospects of chemical science, says the Chemical News, 
justify a few words of advice to students: “ Discoveries have 
been lately made of a novel character, such as may possibly 
modify the course of future research. Thus it is very prob- 
able that argon and helium are not merely isolated bodies 
hitherto unknown, but that they are the types of a new 
class of elements which may seriously modify our general 
views. Hence they must require careful examination from 
every conceivable point of view. Technically, indeed, these 
elemeats may be of little direct moment, but their indirect. 
bearings may be for the present beyond our ken. The grand 
question of the elements as modificaticns of protyle, or as 
mere desultory and ultimate essences, has not been advanced 
any nearer to a definite solution, but our suspicions of their 
modifiable character are certainly becoming more justified. 
Young chemists who have time at their disposal might very 
advantageously employ it in this direction. The failure of 
Dr. S. Brown to effect a mutual conversion of carbon and 
silicon should not, we think, discourage us from future 
attempts in this direction. It seems that the advance which 
we have already accomplished in chemical and physical 
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-science, instead of narrowing, actually expands the fields 
which remain for us to oocupy. If science means the inter- 
pretation of the universe, its scope must widen with our 
„comprehension of the almost infinite nature of its task.” 

No. 0000 Trolley Wire.—“ It has generally been the custom 
‘in American practice,” says the Electrical World of New York, 
to use No. 00 B. and S. gauge trolley wire in electric railway 
construction, but of late the size has been increased on some 
interurban roads to No. 000, and in a few cases to No. 0000. 
This change has been brought about principally for the reason 
"that & better contact may thus be obtained between the trolley 
wheel and wire, a solution necessitated by the use of the larger 
motors with which the heavier interurban cars are equipped. 
There are, however, several other advantages to be gained by 
adopting a No. 0000 wire, and the question naturally arises 
why this change has not been brought about on a more exten- 
sive scale in ordinary street railway construction. Among the 
several reasons favouring the use of No. 0000 wire may be 
mentioned that it is stronger than the ordinary trolley wire, 
and is not as liable to break, due to pitting produced by the 
-arcing near the ears and switches. It is also more easily 
grasped by a mechanical clip, and, in fact, such a clip could 
be daigai so as to hold a No. 0000 trolley wire far better 
than a soldered ear. The better contact rendered between the 
-trolley wheel and wire is not an unimportant point. Moreover, 
‘the installation of the heavier wire reduces the amount of insu- 
dated copper, and on short roads having a light service the 
insulated feeders could be done away with altogether. Of 
course, many cases will arise where its installation will be 
unwise; but there is no doubt that its judicious use in most 
equipments could not fail to be both more economical and 
render more efficient service than the present practice.” 

A French Municipality's Dispute with its Gas Company.— 
І’ Industrie Electrique tells the following amusing story. The 
‘little town of Lodéve pays the local gas company £600 a year 
for illuminating its streets badly. It is under contract to con- 
tinue to pay this sum for the same amount of illumination 
until the year 1909. In the agreement there is the clause so 
-common in France, and which reads as follows :— 

“Tf, during the duration of the enterprise, a system of public and private 
ilighting other than by hydrogenous gas should, in consequence of the 
advances made by science, be adopted at Nimes, at Montpellier, or any 
other town in France of similar importance, and prove more economical, 
the grantees undertake, on the demand of the municipal authority and 
. after a general applieation of the syatem for two years in one of the above 
towns, to allow the town of Lodéve to possess this system until the end of 
the contract time, at the same price and upon the same conditions as in 
the above towns ; always allowing, however, for the differences which might 
result from the application of this system of illumination at Lodève and 
the comparative importance of the consumption of gas and the net cost of 

manufacture.“ 
The municipal administration of Lodéve claimed that accord- 
ing to this clause they were entitled to have electric light sub- 
.Stituted for gas, and put its case before the Conseil de Préfecture 
about three years ago, although the contract was only entered 
into in 1892. "The Conseil de Préfecture has just given its 
decision, having weighed the evidence from both sides with 
care and impartiality, and without undue haste. Tbe estimate 
of the gas company's expert of the cost of changing the system 
from gas to electricity was £20,880 ; the estimate of the expert 
employed by the Municipality, £8,000; while the Conseil de 
Préfecture's expert estimated £12,000. As two out of the 
three experts drew conclusions unfavourable to the Munici- 
pality’s case, the latter were non-suited and had to pay costs. 

Institution of Electrical Engineers.—4A small party of 

students of the Institution of Electrical Engineers recently 
returned from a ten days’ tour in Switzerland, where they 
visited a number of places of electrical interest. The party 
left London on the evening of Saturday, August 29th, by the 
Hook of Holland route, and arrived at Bâle on the following 
evening. Оп the morning of the 31st the Bale electric tram- 
way was inspected, and in the afternoon the students went on 
to Neuhausen, where they saw the Falls of the Rhine. The 
next morning the party saw the wire-rope and electric-power 
transmissions at Schaffhausen, and in the afternoon was 
shown over Sulzer Brothers’ large engine works at Winther- 
thur, where Mr. Sulzer himself very kindly welcomed the 
party. The next two days were spent at Züricb, where the 


central station and two electric tramway stations were inspeoted. 
Very interesting visits were also made to the works of Mesars. 
Brown, Boveri and Co., the Maschinenfabrik Oerlikon, and 
Escher, Wyss and Co. The party was also shown over the 
Physical Department of the Zürich Polytechnic, and saw the 
installation at the Tonhalle, where a battery of accumulators 
is charged during the daytime off the alternating supply 
mains by means of a motor-generator, and is used for lighting 
the concert hall by night. The Dolden cable railway, worked 
by an electric motor run off a private lighting plant, was also 
visited. The next day (Friday) the party went to Lucerne. 
The Stanserhorn cable mountain railway, which is driven by 
electric motors, the electric power being transmitted from a 
water-power station near the foot, was ascended. On the 
Saturday the students proceeded to Geneva, stopping for & 
short time at Berne on the way, where the Mekarski com- 
pressed-air tramway was inspected. At Geneva three days were 
spent in visiting the National Exhibition, the works of the Cie, 
de l'Industrie Electrique (Système Thury), the Mont Saléve 
electric rack railway, and the electric light stations, including 
the new water-power two-phase station at Chévres, on the 
Rhone, where 18,000 н.р. is eventually to be utilised. On 
Wednesday, September 9tb, the party left Geneva, and went 
to Lausanne by the lake, and the next morning most of the 
party left Bâle for England, after a most interesting and enjoy- 
able trip. : 


Contemporary Electrical Science.—The current number of 
Weedemann’s Annalen (No. 9) contains some valuable papers on 
eleotric radiation and discharge, on magnetio properties of 
amalgams, and on photographic photometry. E. WARBURG 
explains the influence of light upon the spark discharge, and 
proves that if the discharge potential is gradually applied, 
illumination has practically no effect upon it. It is only with 
sudden applications or alternations of potential that illumina- 
tion has a facilitating effect. Jaumann suggested last year 
that this effect is not direct, but secondary. There is some 
process, at present unknown, which precedes discharge, and it 
is this process which is shortened by illuminating the cathode, 
When the potential is gradually raised, this process has time 
to develop itself, and light has no further effect. Another point 
observed was that the range of potentials at which discharge may 
or may not take place in the dark is much narrowed by illu- 
mination. Hence a telephone in circuit with a spark gap will 
give an impure note in the dark, whereas under the influence 
of light the note will be higher and purer, owing to the 
increased regularity and frequency of the oscillations. This 
explanation, based upon careful experiments, is extremely 
suggestive, and should lead to further advances. P. DRUDE 
has found that there is such a thing as electric dispersion in 
water, although his first experiments led him to the opposite 
conclusion. The square of the refractive index at 17°C. has 
been found to vary from 80:60 at a frequency of 1:5 x 108 to 
83:6 at 8x105 oscillations per second. This dispersion is 
normal. Dilute aqueous solutions behave like pure water. But 
solutionsof cane-sugar show anomalous dispersion and absorption, 
increasing with the concentration. The behaviour of dilute 
iron, nickel, and cobalt amalgams is the subject of a Paper by 
Н. NAGAOKA. That eminent Japanese physicist has found 
that the magnetic intensity of amalgams shows a maxi- 
mum at their melting points, and that during the process 
of melting there is a sudden change, which is not observed 
during solidification. The amalgams, which oxidise very 
readily, were enclosed in vertical ellipsoidal bottles, and their 
surfaces were covered with linseed oil. Н. T. Simon describes 
a new process of photometry, which is to avoid the difficulties 
of accurately comparing the luminosities of two nearly equal 
surfaces, and to give а permanent record of the measurement. 
The principle employed is that of photographing a cube as 
employed in the usua! photometers, but in such a manner that 
only à narrow horizontal strip across both surfaces is photo- 
graphed at one time. One source is moved from a position 
which is too near for equality to à position too far away, and 
by a link work the camera is moved во as to take a вц зсевзіоп 
of impressions at all the stages. "The line on the negative 
which crosses the region of equal brightness is detormined by 
a specially designed comparator. 
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THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY F. C. RAPHAEL. 
(Continued from page 627.) 


Loop Methods.— The methods 9 and 10, described in the 
preceding chapter, may be used during working with only 
x slight, but important, modification. The test should be 
made at the time of lightest load. All the feeders except 
one are disconnected from the 'bus bars (if the load is not 
small enough to be taken by one feeder, two must be left on, 
but the accuracy of the test suffers). The connections are 
made between two adjacent feeders, as in Fig. 84. This is 
followed by the test indicated by Fig. 85, if necessary, and 
by the test in the street, Fig. 86 or 87. The tests are pro- 
ceeded with exactly as previously described, except for this 
one important difference: The galvanometer key is depressed 
first, and the balance is taken to false zero. And this makes 
the difficulty in carrying out the localisation. On depressing 
the galvanometer key, a relatively large current will pass 
through the galvanometer, and the spot or needle will usually 
fly to the end of the scale and stay there. It may be brought 
back towards the middle of the scale by shunting the 
‘instrument, or by a controlling magnet. The latter means 
cannot be used with instruments of the d’Arsonval type; 
but with other instruments it is to be preferred, as shunting 
the galvanometer naturally reduces its sensibility. The con- 
trolling magnet may be put in such a position that it just 
€ounterbalances the current without reducing the sensibility. 
It must, however, be borne in mind that the current may be 
strong enough to damage the coils of the galvanometer, if all 
were allowed to flow through them. Then shunting must be 
resorted to, unless the disturbing E.M.F. be balanced by an 
opposing E.M.F. inserted in series with the galvanometer, as 
will be explained presently. In any case, a very fine fuse 
should be in series with the galvanometer to protect it. This 
is not the only trouble in connection with the“ false zero. 
When the galvanometer needle is brought back towards the 
centre of the scale, so that it can swing in either direction, 
one finds that the disturbing current is not a constant one, 
but continually varies. It is thus necessary to balance to a 
false zero that is constantly changing. Although this is 
troublesome it is yet possible to balance to a fair degree of 
accuracy under these conditions. 

. The battery will probably not be needed, and it can be 
replaced by a resistance, such as a lamp or two lamps in series. 
. Even if it is necessary to use a battery, it is well to have a lamp 
‘in series with it. This prevents a large current from flowing 
through the coils or stretched wire if the fault breaks down. 
If the fault has by itself a high resistance, and it is not wished 
to still further increase the resistance of the battery апп” 
‘by having a lamp in it, a lower resistance, or even a thick 
iece of wire, may be used for the connections between the 
ridge and battery or earth ; but then it is advisable to insert 
‘a very fine fuse in series with it, and also to keep a sharp look- 
out that the coils or stretched wire show no signs of heating. 

"The galvanometer key may be left down throughout the test. 

"The method 9 is a modification of a method published by 
Dr. Richard Hieke, of Vienna, in 1892.1 Dr. Heike con- 
nected his bridge as on Fig. 51. А battery B, was connected 
‘between the two adjacent feeders, and a resistance box, a b, 
between the ends of their test wires P, and P,. The galvano- 
meter connection divided this resistance into two parts. One 
pole of another battery B, was connected to the other gal- 
vanometer terminal. This second battery was bridged by a 
stretched wire with a sliding contact, E, connected to earth. On 
.* making ” the galvanometer circuit there is a deflection as 
- before, but now the sliding contact E is moved until the gal- 


* From a forthcoming work to be published by The Electrician Printing 

nd Publishing Company. All rights are reserved. 

T These two methods of localising during working were described by 
Dr. O. Frohlich, of Berlin, in a Paper read before the Elektrotechnischer 
Verein in December, 1892. See Elektrotechnische Zeitschrift, January 27, 
1893, or The Electriciun, February 24, 1893. 

T Elektrotechnische Zeitschrift, September 30, 1892. 
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vanometer needle returns to zero. The arrangement simply 
forms a potentiometer, by means of which the disturbing 
E.M.F. is neutralised by an opposing E.M.F., which can be 
regulated to a nicety. The pole of B, to be connected to the 
galvanometer end of the stretched wire must be determined 
by trial. B, can be a few cells of a secondary battery, in which 
case the stretched wire must be of high resistance or must be 
replaced by adjustable resistance coils, else the cells will send 
more current than is good for them. In Dr. Heike's original 
trials he used Bunsen cells for B,, and a wire wound on 
two cylinders constituted his potentiometer. This manner of 
neutralising the disturbing galvanometer current, instead of 
diminishing it by a shunt or neutralising its effect by & con- 
trolling magnet, can be applied just as well to Fróhlich's 
method. It enables the galvanometer to be in its most sene 


sitive condition, and it also avoids the risk of burning the 
galvanometer coils incurred when the deflection is neutralised 
by a controlling magnet. Its disadvantage is evident ; it com- 
plicates the method, as it includes an extra battery and slide 
wire with their connections. 

The galvanometer key can now remain down, and the bridge 
is brought to balance by adjusting the slider C until the deflec- 
tion is the same, whether the battery key is open or closed, 
If the position of C for balance is at the end of the stretched 
wire, the next feeders and their test wires in the direction 
indicated are substituted for the first ones, just as in Frohlich's 
method (method 9) already described. Thus, if balance is 
only obtained when C is at the extreme right-hand side of the 
stretched wire, the apparatus is changed over to M,, M,, P, 
and P,. Supposing now, with these connections, balance is 


Fic. 52. 


obtained at the extreme left-hand position, the fault will be 
either in the feeder H,, or at the feeding point 4. The con- 
nections are then changed to Fig. 52, so that the feeder H, 
is included in the loop. (If a stretched wire be used for a b 
instead of a resistance-coil bridge, this latter mode of connec- 
tion must always be employed; for, as the resistance of the 
stretched wire will not be high compared with that of the test 
wires, this latter resistance could be neglected.) 

The position of the fault is calculated as from any other 
test with a Murray loop." If the connections are ag 


Fig. 51, the distance of the fault from the point 3 is — l, 
where / is the length of the piece of distributor 3, 4. If the 


connections are as Fig. 52, the equivalent length of the loop, 
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in terms either of the distributing or one of the feeding 
cables, must be taken for l, and then =. l is the equivalent 
a | 


distance of the fault from M,, the station end of the feeder. 

To decide whether to use Dr. Hieke's or Dr. Fróhlich's 
connections for the bridge we must compare Figs. 51 and 34, 
and consider in which instance the disturbing current through 
the galvanometer will be less variable. In Fig. 51 the fault 
is in the galvanometer arm, so that as its resistance and 
E.M.F. have unsteady values, the galvanometer needle will 
be continually on the move. In Fig. 34 the fault is in the 
battery circuit, and so has no effect on the false zero. But 
in this case, the galvanometer being connected between two 
.points on a distributing main, the false zero will change 
every time lamps are switched on or off. But the test will 
naturally be taken at a time of light load, and if lamps are 
switched on or off it means a large relative change in the 
load each time. This will occasion now and then a decided 
change in the false zero; but there will not be that unsteadi- 
ness of zero which ensues when the fault is in the galvanometer 
circuit. Thus Dr. Fróhlich's modification is always to be 
preferred, unless the test has to be taken on a fairly heavily- 
loaded section of main, on which, as usual, the number of 
lamps between adjacent feeding points is constantly changing. 
But the means Dr. Hieke employs to neutralise the disturbing 
Е.М.Е. in the galvanometer circuit may be made use of in 
either case. 

The loop tests have one distinct advantage over the induc- 
tion method, and Latch’s fall of potential method, to compen- 
sate for their requiring more apparatus. They are carried 
out on the faulty main, and the other main is not interfered 


with. In the other methods it is always necessary to earth | 
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the healthy main in such a way that a considerable leakage 
current shall flow through the fault. Of course, this earthing 
may be only instantaneous, but it still will have to be done a 
number of times to get a useful result. The loop tests may 
also be used on alternating-current networks. As the alter- 
nating current will not directly cause a deflection of the 


galvanometer needle, one must be doubly careful that it does 


no damage to the instrument or to the resistance coils or 
stretched wire; fine fuses must be used as already directed. 

On high-pressure mains the loop methods could also be 
used if a special independent switchboard be constructed for 
the purpose. The board would have to be arranged so that 
the connections either of Fig. 84 or 85 could be made simply 
by switching, and no loose wires should be used nor connec- 
tions made by hand when any bare metal on the board is 
*]ive." The sliding contact on the stretched wire a b would 
have to be provided with a well-insulated handle, and also 
with a sort of guard to prevent the hand from coming in 
contact with the bare stretched wire, and all the switches and 
fuses would have to be of the high-pressure pattern. The 
induction methods are not applicable to high-pressure net- 
works during working. Neither are loop methods in the 
street recommended, as they would be too dangerous. 

A clue as to the whereabouts of a fault in a high-pressure 
main may also be obtained in the following manner. If one 
point of a network makes contact with earth, through a fault 
whose resistance is small compared with the fault resistance 
of the rest of the network, its absolute potential is O. This 
is shown in Fig. 58, which represents a pair of mains convey- 
ing current to transformers distributed at various points 
along the line. (The potential at the points marked 
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P= – 25, - 15, &c., is opposed to that at the other points 
marked.) Now, if a voltmeter or a galvanometer whose 
resistance is high compared with the resistance of the fault. 
be connected in turn between different points of the faulty 
main and earth, it will give a lower reading the nearer it is to- 
the faulty point. The instrument must have a high resistance 
chiefly because it is not advisable to send a large current 
through the fault for considerations of safety, but also because 
the resistance of the circuit, F, earth-testing instrument, G, 
must not be relatively very much altered by a change in the 
resistance of the fault during the walk from one testing point 
to another. On account of the current through the main 
constantly varying by the switching of lamps in and out of the 
secondary circuits, misleading tests will occur, but near to the- 
faulty point hardly any current will be obtained through the- 
testing instrument. Great care must be taken that the hand 
does not come in contact with the main ; the instruments and 
connecting wire should be insulated as against high pressures. 
Omitting the possibility of connecting on to the wrong main, 
the pressure of the faulty main may rise to above the safe- 
limit for handing by the fault getting momentarily sealed up,. 
or by another fault occurring on the opposite main. Before 
connecting the instrument to the main a vacuum tube may be- 


FIG. 54. 


held against the latter. The main of higher potential will 
cause the tube to glow; the main which is wanted will not. 
For completeness’ sake a method of localising faults on low- 
pressure networks, recently suggested by Mr. J. Pigg, of 
Liverpool,* must be mentioned. It may be found to give 
useful results on small networks fed from only one pair of 
feeders from the station, as on such networks the loop methods 
already described cannot be used. The connections are shown 
on Fig. 54. A and D represent the + and — ends of a pair 
of feeders at the station. The stretched wire or resistance 
coil bridge is connected between them, and the sliding contact, 
or the middle terminal of the resistance box, is connected 
through a galvanometer to earth. This diagram of connec- 
tionsis the diagram for a loop test, the cable loop being formed 
by the + cable, lamps and — cable. 

If the position of the slider or the values of the resistance 
coils be adjusted until no current flows through the galvano- 
meter, we have the usual equation, 

* A xt x (resistance of loop). 

The resistance of the loop is got by taking simultaneous 
readings of the voltage between A and B, and the current 
passing through the feeders at the moment balance is obtained. 
These readings are given by the switchboard instruments.. 
Calling them V and C respectively we have | 

V a 
= . —, 
C a+b 
or y (the resistance from В to the fault) = > S MM 
Car 
* See The Electrician, August 30, 1895. 
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If the lower of these two values be taken, the resistance per 
yard of the cable being known, the distance of the fault from 
the station can be calculated. For further particulars the 
reader is referred to the original article. 

. The reason this method can seldom be accurate is that the 
current through the feeders is constantly changing, and there- 
fore the values of a and b necessary for balance are also 
changing. Besides, the accurate reading of the station 
ammeter at a particular moment is a matter of difficulty, and 
the percentage error in this reading will cause the same per- 
centage error in wor y. At times of a fairly steady load of a 
few hundred lamps the test might be relied on to indicate 
whether the fault were in the feeder or in the distributor. 


(To be contenued.) 


ө r a ES TET 


MAGNETIC HYSTERESIS IN A ROTATING MAGNETIC | 


FIELD.* 
BY R. BEATTIE, B.SC., AND R. C. CLINKER. 


The subject of the following investigations was the measure- 
ment of the hysteresis loss in iron in a rotating magnetic 
field. The rotating field method has been employed by several 


P 


Fic. 1.— General View of the Apparatus for 


experimenters for quickly testing transformer iron in the 
workshop. The method consists either in measuring the 
torque exerted upon the specimen to be tested, when placed 
in a rotating magnetic field, or that exerted on the magnet 
producing the field by the rotation of the specimen. The 
first mode of measuring the torque has been used by Prof. 
Elihu Thomson and Mr. Holden in America, and also in 
England by Mr. Baily. The first two of these experimenters 
balanced the torque on the specimen by means of a spring 
previously calibrated, whilst Mr. Baily measured the force 
required to keep the specimen rotating against this torque. 
The second inode has been applied by Prof. Ewing in his well- 
known hysteresis tester. In his instrument the specimen (in 
the form of strips clamped together) is spun between the poles 


* Paper read before the British Association at Liverpool, in Section G. 


of a pivoted C-shaped permanent magnet, the restoring force on 
which is gravity. The deflection of this magnet is nearly propor- 
tional to the hysteresis. The instrument is calibrated by means 
of two standard specimens whose hysteresis losses have been pre- 
viously determined ballistically. . All these experimenters seem 
to have used specimens of the same form and size, usually built 
up of thin discs or strips cut from transformer sheet. At the 
suggestion of Dr. Fleming, and with his assistance, an apparatus 
was designed for experimenting on any sample of iron, whether 
in the form of dises, wires, or filmgs. The sample to be exam- 
ined was placed in a cylindrical bucket of non-conducting 
material, which was suspended in the magnetic field by a wire 
from a fixed support. Thedeflections were read by the usual lamp 
mirror and scale arrangement, and the wire being calibrated 
by a vibration experiment with a bar of known inertia moment, 
the torque exerted corresponding to any deflection was thus 
known in absolute measure. If W be the energy dissipated 
in hysteresis alone the ergs per c.c. of sample per cycle, V be 
the volume of sample and n be the number of cycles per © 
second: the total work done per second = W V n. 

Again, if T = torque exerted on the wire, the total work spent 
on the sample 

=2rnT 
=2rnK Р”, 


Testing Iron in a Revolving Magnetic Field. 


where T=KD, D being the observed deflection and K the 
constant determined from the vibration experiment. 


Hence WVn=2rnkD 
PE di^ 
*. W 2 . 
or y 


This, of course, assumes no dissipation by eddy currents. 
As the deflection due to eddy currents increases proportionally 
to the speeed, their presence could be readily detected by vary- 
ing the speed. By laminating the specimen, however, this 
effect could be reduced to a negligibly small quantity. 

Description of Apparatus Fig. 1).—N 8 is the electro- 
magnet used to produce the field. Itis mounted on a vertical 
steel spindle, which runs in gunmetal bushes in a strong cast- 
iron frame, bolted to a massive table, A. The coils of the 
magnet were each wound with 800 turns of No. 18 wire, the 
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current being led in by insulated contact rings and brushes. The 
pole faces are flat, and have each an area of about 34 sq. cm., 
their distance apart being 6°5bcm. They are prevented from 
flying asunder by two thick brass plates (one on each side), 
which are screwed to the iron. A current of three amperes 
in the coils produces a field of about 550 C. G. S. units. This 
low value of the field is due to the large air-gap which was 
necessary, owing to the size of the tube, T, used to shield the 
bucket from air currents. The weight of the. magnet (about 
251b.) is taken up by a collar on the spindle resting on the 
upper bearing. Between this and the lower bearing the 
spindle carries a, V-grooved pulley, with two speeds for driving 
purposes. In order to ascertain the speed at which we might 
be working, a centrifugal pump, P, was constructed, and con- 
nected by a light rod with the lower end of the spindle. This 
pump forced coloured liquid up a glass tube fixed against a 
vertical scale, S', which is divided into centimetres. The 
height of this column can be shown to be proportional to the 
square of the speed of rotation. This speed indicator, being 
very sensitive, especially in the higher parts of the scale, 
afforded a ready means of regulation. The magnet was driven 
by a } н.р. motor, M, through a belt, D, which passes around 


Fic. 2,—Mode of Suspension of the Bucket. 


two jockey-pulleys, E. These pulleys run in a hinged frame, 
во that by adjusting the nuts on the screw, Е, the belt could 
be tightened. The current for the motor was supplied from 
accumulators, from which the exciting current for the magnet 
was also derived. 

Owing to the large mass of the magnet, and the high speed 
at which we desired it to run, careful balancing was necessary 
to make it run without vibration. This was attained after 
repeated trials by means of a piece of sheet lead, cut the right 
size, screwed on under one of the brass plates joining the 
pole-pieces, 

Fig. 2 is a diagram showing the mode of suspension of 
the bucket, which was supported and shielded from air-currents 
by a fibre tube. The tube was fixed, by means of a wooden 
ring and levelling screws, to a rigid support. This support, 
being independent of the table, could transmit no vibration 
from the latter to the suspended bucket. The tube is closed 
at the top by a torsion-head, which, by means of a wire, sup- 
ports the bucket. This bucket, made from a fibre tube, is lin. 
inside diameter, and gin. thick. It is closed by an ebonite 
bottom, which fits tightly, but can be removed for the insertion 
of a specimen. A brass pin was fitted into the centre of the 
bottom. The lower end of the large tube was closed by a 
boxwood bung, through the centre of which a glass tube was 
tightly fitted. This was contracted at its upper end, so as 
just to allow the brass pin to slip into it. This arrangement 
was found necessary owing to the instability of a piece of iron 


freely suspended between the poles of the magnet. Anannular 
dashpot (see Fig. 1) was constructed to check the vibrations of 
the bucket. Two vanes (see Fig. 2) were made to dip into oil 
contained by the dashpot. Suitable slots in the tube allow 
the wires carrying the vanes free play, and also allow the 
bucket to be removed. 

The advantage of the method of suspension by a wire is 
that the absolute value of the couple exerted on the wire can 
be calculated from the deflection when the constant of the wire 
is known. This constant was obtained experimentally in the 
following way :—The time, t, of one complete vibration of the 
suspended system was taken and noted. A cylindrical bar of 
known moment of inertia (l) was then placed through the 
bucket in a horizontal position, with its centre in a line with 
the axis of suspension (see Fig. 2), and the time of vibration 
(t) again taken. Then, if C, be the couple required to twist. 
the wire through one radian, it can be shown that 

Q= 4x? | 


— — 
72 


* — f 
Hence, if in any experiment T be the torque, and D the 
deflection in degrees, we have 
4 
180(-8)' ^" | 
This gives the hysteresis loss in terms of observable quantities. 
Although by this method the hysteresis loss in specimens of 
any form can be determined, yet the difficulties introduced by 
the effects of eddy currents, and the irregular distribution of 
the induction in most cases, make it necessary to adopt some 
symmetrical shape. Without giving the specimen any parti- 
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Fic. 3.—Torque on Brass Cylinder in Rotating Magnetic Field. 


cular form, it is possible to obtain the true deflection due to- 
hysteresis alone by applying a correction for eddy currents to. 
the observed deflection. 

The latter consists of two parts, one due to eddy currents, 
which is proportional to the speed of rotation, and the other 
to hysteresis, which is independent of the speed. That the 
effect of eddy currents on the observed deflection is pro- 
portional to the speed, has been proved conclusively by- 
Guthrie and Boys for the case of discs of different metals.. 
We also found this to be true when experimenting on a brass 
cylinder placed in the suspended bucket. On plotting the 
deflections against the corresponding speeds, it was found. 
that the observed points lay on a practically straight line 
passing through the origin (see Fig. 8). If, then, d be the. 
increase in deflection due to unit increase in speed, the part. 
of the total deflection arising from eddy currents will be =n d. 
where n is the speed. The other part of the deflection due to 
hysteresis being constant, and equal to D,, say, the total. 
deflection D, must be the sum of these two, or, 


D, = D, + n d. 
Similarly, at another speed n’, 
Dy = Dj, + n'd, 


and from these equations we get 
D, =” Du n Dw 


n'—n 
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In general, however, we have avoided the introduction of any 
very large correction, by using specimens well laminated, and 
by working at as low a speed as possible. Under these con- 
ditions the correction was often negligible, rarely amounting 
to more than a few per cent. 

Since with a specimen of nondescript form the induction 
is neither uniform nor easily measured, we were obliged to 
confine our attention to specimens of a cylindrical shape, as the 
most likely to lead to a uniform distribution of induction. 
But in general, however, with a cylindrical specimen mag- 
netised transversely it is difficult to obtain a large enough 
value of the induction. In an indefinitely long cylinder of 
large permeability, u, it is well known that the induction B is 
approximately equal to twice the applied field H'. 


Applied Field. 
Fic, 4,—Relation between Applied Field and Induction in Steel 
Cylinder Magnetised transversely. 


Measurements made by us of the values of B and H' in the 
case of a short steel cylinder, 8:8cm. long and 2:20. in 


diameter, showed that the ratio H 


, 


had a value of about 2:24. (See Fig. 4.) As the maximum 
field between the poles of the revolving magnet was 
about 770 lines per square centimetre (with a current 
of 10 amperes in coils), the highest induction obtainable 
in such a cylinder was 770 x 2:2 — about 1,700. It will be 
noticed from this, however, that as the length of the 


was still constant, and 
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cylinder is decreased in proportion to its diameter, that B 
increases for a given value of H'; and it has been shown by 
Maxwell that when the length of the cylinder is small com- 
pared with its diameter, the demagnetising force becomes very 
small compared to the field, and B therefore becomes approxi- 
mately и Н’. In this way, by using а thin disc of sheet iron, 
we have been able to reise B toa value of nearly 25,000 
C.G.S. units. Some interesting results obtained by Prof. 
Ewing, and embodied by him in the form of a curve, show 
ihat the deflection obtained on his instrument is not propor- 
tional to the number of strips in the revolving bundle. As 


the number of strips is increased, the curve at first rises to a- 
maximum, and then falls to a very flat minimum, with about 
six or seven strips, afterwards rising slowly with the number: 
of strips. We thought it would be interesting to see if the 
shape of the curve would be the same for circular discs as for 
strips ; and, if possible, to arrive at a satisfactory explanation. 

For this purpose we obtained a number of circular discs 

stamped from transformer-sheet, 1:9cm. in diameter, and. 
(-041em. in thickness. The deflections were then read, 

when different numbers of these discs were built up 

into a cylinder. Curve A, Fig. 5, shows that the general 

shape of the curve is much the same as that given by 

Prof. Ewing. There is the steep part (which in our curve 

reaches nearer the origin), then & part where the curve is 

horizontal for a short distance, and beyond that a gradual 

rise. The explanation of the general character of the curve 

may be as follows: As the number of strips is diminished, B 

continues to increase, until at length a point is reached where 

the effect upon the mass of removing a strip is exactly 

counterbalanced by the increase of induction, so that the total 
work spent per cycle, which is proportional to the mass and 
to some power of the induction, remains unchanged. If we 

go on removing strips, however, the influence of the decrease of 
mass begins to preponderate, and the curve to drop. This 

explanation is probably correct for the particular shape of 
specimen employed in the tester, viz., & bundle of strips 8in. 

long and in. wide; and we wished to see if the same explana- 

tion held good for a pile of discs, by examining how the induc- 

tion varied with the number of discs in the pile, and so finding 
out whether the effects of mass and induction sufficiently 

accounted for the observed phenomena. 

In order to measure B, piles of 1, 2, 8, 4 and so on up to 
50 discs were made, and each provided with a coil of some 10: 
or 15 turns of fine wire, the whole being solidified by dipping 
in shellac varnish. These coils were successively joined in 
circuit with a ballistic galvanometer, and then the bundle and 
its coil pulled sharply out of the field. This we afterwards 
found not to be the best method, as it gives the induction 
rather too high a value, and it is better to turn the bundle 
through 180 deg. in the field, so as to reverse the magnetisa- 
tion. But though it must be borne in mind that the values 
given are slightly too high, this will not affect the validity of 
the explanation given below. The results of these measure- 
ments are given in Fig. 5, A and B, the numbers from which 
these curves are plotted, being the means of a large number of 
observations. Curve A shows the variation of deflection with 
the number of discs, and curve B the variation of B with the 
number of discs. An examination of curve B shows that 
decreasing the number of discs below about 10 causes B 
to rise very rapidly until the induction through one disc: 
becomes 20,000. 


Table showing the Effect on Deflection and Induction of Varying 
the Number of Dises forming a Circular Pile. 


No. of | Deflection | Induction in || No. of | Deflection | Induction in 
discs. |in minutes. C.G.S. units. discs. іп minutes.| C.G.S. unite. 

1 80 19,860 8 212 5,970 

2 170 16,400 9 216 5,600 

3 198 12,750 10 217 5,000 

4 203 9,900 15 232 3,720 

5 206 8,250 20 245 5,140 

6 205 7,080 30 273 2,800 

7 209 6,640 50 525 2,100 


Before leaving this part of the subject it may be of interest 
to notice that from the fact that at a certain point the hys- 
teresis loss is independent of the number of discs, it is possible 
to deduce the relation between the hysteresis-loss and the cor-- 
responding induction. So long as B does not exceed some 
10,000 lines per sq. om., we may assume that the hysteresis- 
loss Н is proportional to some power of the induction B; i.e., 
Н = B*, where 7 is the hysteretic constant. Suppose Н to 
be the energy dissipated per unit mass of the metal. Then, if 
n be the number of discs, each of mass д, the expression for 
the whole work W spent in the pile per cycle will be 


Үр Н еро т В“, 
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‘Considering n as the independent variable 
d W anid В 
= "UBI WI] 
T rr 
At the horizontal part of the curve a vanishes, and as B* is 
dn 
not zero, we have х= — В ; qu 
п dB 


"The table above (from which the curves of Fig. 5 are plotted), 
shows that from n = 5, to n=6, the loss is invariable. At the 
point where n — 5:5, we find from the curves that B — 7,750, and 


К len ci 
4B 1,000 
Accordingly, 


as nearly as possible. 


v= 7,7050 _ 
5:5 x 1,000 

Though it is doubtful whether this method of arriving at the 
value of x is susceptible of any great degree of accuracy, still 
the value just found is sufficiently close to that usually adopted 
(1:6), to be at least noteworthy. 

Throughout the foregoing experiments, the magnetising 
-current was, of course, maintained constant. This is equiva- 
lent to saying that the applied field was constant, and it is 
at least probable that with an applied field of a different 
strength, we should have found the horizontal part of curve A 
(Fig. 7) shifted so as to occur at some value of n different from 
5:5. We have not had time, however, to examine this point. 

From these two curves (in Fig. 5) was deduced a third 
curve connecting the hysteresis loss per dise with the corres- 
ponding induction (see Fig. 6). This curve shows that at 
a value of B of about 16,000 or 17,000, the hysteresis loss 


1:4. 


Hysteresis Loss in Arbitrary Units. 
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Fic. 6.-—Dissipation of Energy in a Rotating Magnetic Field. 


reaches & maximum, and for higher values of B actually 
decreases. This, in fact, is & confirmation of Mr. Baily's 
discovery that in a rotating field the hysteresis begins to 
disappear with a sufficiently high induction. This effect, 
therefore, also plays a part in determining the shape of curve 
A, at its commencement. The fact that with a single disc of 
iron values of B could be reached which exceed that at which 
the hysteresis commences to decrease, led us to try a disc of 
less thickness, and of as large a diameter as possible, in the 
hope of reaching still higher values of B. This disc was cut 
from a sheet of ordinary tinned plate, and measured 0-16cm. 
in thickness and 4°77cm. in diameter. It was suspended in 
the ordinary way, with its plane horizontal. On revolving the 
magnet, and increasing the magnetising current step by step, the 
deflection rose to a maximum and then quickly fell, showing a 


disappearance of about 80 per cent. of the maximum deflec- 


tion. The highest value of B reached in this disc was about 
24, 000. Accurate observations were made of the deflections 
for different values of magnetising current. The inductions 
through the disc for different currents were calculated from 
the throw of a ballistic galvanometer, produced by turning 
the disc, with a coil wound upon it, through 180deg. in the 
field between the magnet poles. Curve A (Fig. 7) shows 
these results. The ordinates of this curve represent the actual 
-deflections of the specimen, and are therefore proportional to 
the total loss per cycle, inclusive of that due to eddy currents. 
The latter is small at low values of the induction, but increases 
very nearly proportionally to the induction, so that at high 


.Ergs per С.С. per Cycle. 


values of B it becomes greater than the loss due to hysteresis 
alone. We found in this case that the curve connecting 
deflection and speed was not a straight line. This is, no 
doubt, due to the effect of the eddy currents in partly screen- 
ing off the induction from the iron, and consequently diminish- 
ing the hysteresis loss. This rendered it difficult to apply any 
correction for eddy currents; but by diminishing the speed to 
as low a value as possible, consistent with a steady deflection, 
we succeeded in reducing the deflection to 5 per cent. of 
its maximum value. Curve B (Fig. 7) shows the results 
obtained by correcting as far as possible for eddy currents, the 
last two deflections being very doubtful. Both curves, how- 
ever, exhibit a tendency to turn off as they approach the axis 
of no hysteresis. Another method, which overcomes the diffi- 
culty arising from eddy-currents, is to turn the magnet step by 
step through 360deg., first in one direction and then in the 
other, and taking readings at every step. Half the difference 
between the deflections obtained when the magnet is brought 
to the same position, first in one way and then in the other, is 
evidently proportional to the hysteresis. Applying this 
method to the same disc, we obtained a curve very similar to 
curve B, Fig. 7. . 

A comparison of these two methods, viz., the ‘step ” 
method and the “spinning” method for well-laminated 
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Fic. 7 —Dissipation of Energy in Iron in a Rotating Magnetic Field. 


specimens in which the eddy-current loss was negligible, 
showed a pretty close agreement, as will be seen from the 
following table. 


Deflection by | Deflection by 


Kind of specimen. 'gtep" method. “ gpiuning " method. 
Bundle of steel wires ...... 10:2* 9:4- 
Pile of soft iron squares ... 1`15° 1:55 
Iron filings  .................. 10:9? | 11:25 
Bundle of softiron wires (1) 4:55? 4:45? 
Bundle of softiron wires (2) 875? 8:9 : 
Single strip of soft iron ... 0:21? 0:18 


In the experiments so far described, with the specimen in the 
form of a cylinder, and magnetised at right angles to the 
axis, the material is subjected to a true rotating field, which 
remains constant in magnitude, but varies in direction. In 
such a rotating field it is only necessary to get a sufficiently 
high induction in order to cause the hysteresis to diminish ; 
but when a specimen is subjected to an alternating field 
always in the same direction, but varying in magnitude from 
a+toa— maximum, it is known that at high inductions no 
diminution of hysteresis takes place. The next part of our 
investigations consisted in modifying the shape of specimen 
used, so that when placed in the rotating field it should be 
subjected to magnetising forces varying in a manner as nearly 
as possible the same as those in an alternating field. We can 
do this, at least approximately, by employing a thin wire as the 
specimen ; for as long as the length of wire is great in com- 
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parison with its diameter, the magnetisation is almost entirely 
in the direction of the axis, and as the field is revolved, this 
force will vary between + and - limits, in a manner analogous 
to an alternating field. We should expect to find, in conse- 
quence, that under these conditions, the hysteresis does not 
decrease at high inductions. 

The results of experiments made with hard drawn wire fully 
bear this out, the hysteresis-induction curve going steadily 
upwards and showing no tendency to turn over, even with an 
induction of 24,000 lines per square centimetre. Thecurve is 
given in Fig. 8. We obtained similar curves for strips of 
transformer-iron placed with their planes both vertically and 
horizontally.. In the latter case the length of the strip was 
only four times its breadth, yet the hysteresis loss continued 
to increase up to the highest induction reached. It is easy to 
see that this will continue to be true so long as the maximum 
induction at any part of the revolution falls below 16,000 or 
17,000 lines per square centimetre—the value at which 
hysteresis begins to diminish in a rotating field. Other 
experimenters have found that the hysteresis loss of soft iron 
in an alternating field tends to become constant at high in- 
ductions, while steel exhibits no such tendency. The actual 
values for the hysteresis loss for the wire mentioned above are 
so high as to indicate that it had more of the nature of steel 
than of soft iron, and therefore its hysteresis loss would not be 
expected to reach а constant value. 

In an experiment with wire of a softer character, made 
specially to investigate this point, we found that the hysteresis 
induction curve showed no tendency to become horizontal. 
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Fic, 8, —Dissipation of Energy in Iron in an Alternating Magnetic Field. 


The concluding part of our investigations related to the com- 
parison with one another of the results of hysteresis measure- 
ments made by the rotating field and the ballistic methods. 
In making this comparison we confined our attention to two 
kinds of iron. The first was what is usually known as trans- 
former-strip; and the results of many experiments on a ring 
of this iron, made by students at University College, London, 
proved that at an induetion of 2,500, and 100 cycles per 
second, the hysteresis loss amounted to about 0:8 watt per 
pound. The second kind was a chemically pure iron in the 
form of wire, about 0-Olin. in diameter. This was made up 
into а ring, wound over with primary and secondary coils, 
and then tested by the ballistic method. It was found that 
this wire had a mean hysteresis loss of 0°57 watt per pound 
at В = 2,500, and 100 cycles per second. In both these cases 
the hysteresis was found to be very strictly proportional to the 
1:6th power of the induction. 

To test the transformer strip by the rotating field method, 
a short length of it was cut off and suspended between the 
poles of the magnet. This piece measured about 4cm. long, 
1-3cm. broad, and 0:081em. thick, and weighed 1:38 grammes. 
In making this experiment it was found necessary to load the 
arms carrying the vanes, by this means increasing the 
moment of inertia, and so uniting into a steady deflection 
the separate impulses which the specimen received. In the 
experiments first made the coil wound upon the specimen to 
determine the induction extended over some two-thirds of its 
length. Experiments were made with the plane of the strip 


both horizontal and vertical, the only difference being that the 
correction to be applied for eddy currents was considerably 
greater in the latter case than in the former. The value for 
the hysteresis obtained in these first experiments coincided 
almost identically with the value obtained from the ballistic 
tests. This coincidence was, however, soon found to be acci- 
dental, and to depend upon what proportion of the length 
of specimen was wound with the exploring coil when 
measuring the induction. With a short coil of a few turns 
wound round the centre of the test-piece, we found that for 
any given induction the hysteresis obtained by the rotating 
field method was invariably Jess than that by the ballistic 
method. With a coil distributed over the whole length the 
value obtained approached nearer to the ballistic value, but 
was still too small. 

The induction through a strip of iron, when placed in a 
uniform field, is not at all uniform, being much greater in the 
centre than towards the ends. The result of this is that if we 
take the induction at the centre to be the working induction, we 
refer the observed hysteresis toa higher value than is proper ; 
and it is evidently equally wrong to take the mean value of 
the induction along the strip, which, in effect, is what we do 
when we wind the coil over the whole length. It would, of 
course, be right to take the mean value if the hysteresis were 
simply proportional to the induction, which it is not, being 
proportional to the 1:6th power. 

Now if the induction through the strip were uniform and of 
such a value as to be equivalent to the variable distribution 
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Fic. 9.— Distribution of Induction along Strip of Iron in uniform 


Magnetic Field. 
Length of strip = 4'2 cms. 


of induction actually existing, it would give rise to the 
same hysteresis loss. It will be evident tha& we may 
arrive at this equivalent induction by taking the 1:61 
root of the mean of the 1:6th powers of tbe inductions taken 
at a number of equal intervals along the strip. In order 
to do this it is necessary to know the distribution of 
induction between the middle and ends of the specimen. 

Experiments were made to determine this distribution in the 
case of the strip, by winding a little coil of а few turns round 
it, so that it could be slid along. This coil being placed at 
a known distance from the end, the strip was turned through 
180deg. in the field, and half the throw of a ballistic galvano- 
meter in circuit, taken to represent the induction at the middle 
of the little coil. In this way the curve in Fig. 9 was obtained, 

which shows the induction at different points in the strip, 
referred to that at the centre taken as unity. There are really 
three different sets of points in this curve, each set correspond- 

ing to a different value of the field-strength; but they all lie 
closely about the same line, which shows that in this case the 
law of distribution does not vary with the induction. From 
the curve thus obtained, another was constructed by raising 
each ordinate to the 1: 6th power. Thel:6th root of the mean 
ordinate of this latter curve was then taken to represent the 
equivalent induction, the actual induction at the centre being 
unity. In this way a faetor was obtained for reducing the 
induction as measured at the centre, to the true equivalent 

induction. The value of this factor for the particular test- 

piece referred to above was found to be about 0-8, and the 
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equivalent uniform induction was, therefore, 0:8 times the 
maximum. On applying this correction we obtained values 
for the hysteresis agreeing closer with the results of the 
ballistic tests, as will be seen from the following table :— 


— ———————————————— ———M———————————————————————M MÀ — —— —À —— 


Equivalent induction | Watts per pound by Watts per pound by 


in strip ballistic method. rotating-field method. 
1,568 0°142 0:169 
5,896 1:185 1:015 
6,768 1:476 1:530 
7,680 1:807 17722 
8,520 2:055 2:059 
10,260 2'875 5°005 


We next experimented on the iron wire previously tested by 
the ballistic method. A little bundle of some 20 short lengths 
of it was made up, about 4cm. long. In precisely the same 
way as for the strip, the distribution of induction was deter- 
mined for the bundle, and the results are shown in Fig. 10. 
The factor to be employed in obtaining the equivalent from the 
maximum induction (at the centre) was in this case 0°82. Two 
sets of experiments were made to determine the hysteresis. 
In one set the maximum induction was measured, and the 
equivalent induction found by multiplying by 0°82. In the 
other set the mean induction was measured (by a coil wound 
the whole length), and the marimum induction obtained by 


Induction referred to that at centre 
as unity 
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Fic. 10.—Distribution of Induction vong Bundle in uniform Magnetic 
Field. 


dividing by the length of the mean ordinate of the curve in 
Fig. 10 (0:79). This maximum induction, when multiplied 
by 0:82, gave the equivalent value thus :— 


B. ad Bus 
0:79 
0:82 
"m В, y= 0:82 X B. = M 
= 0-79 
The results are given in the following tables :— 


(Value of hysteresis determined ballistically — 0:57 watts per 
pound at В = 2,500 and 100 ~ per second.) 


Table I. 


ES aos 


Watts per pound at B 


Equivalent B Watts per pound =2,500,and 100 O per 


Induction at 


centre (max.). | == max x 0:82. at 100 ^N pr Sec. sec, (calc. by l6 law). 
9,000 7,420 3 60 0:63 
9,950 8,200 4:32 0°65 - mean - 0°64, 
11,200 9,700 5 23 0°65 
15 Table П. 
Equiv lent B he Watts per ound at B 
Mean l Watts per pound per ] ы 
induction. = В, x 081 m 100 ^. prsec.. = 2,500,and 1C0 .^ per 
079 | sec. (cale. by 1°6 law). 
6,15) 6,448 2 60 0:57 
3,000 8.587 4:22 0:61 
9,450 9,906 5772 0°63 an 0˙62 
19,209 10,690 6°35 0:62] ees 
10,970 11,500 7:24 0°63 
11,400 | 11,650 1 ˙7¹ 0:65 


The above values for the hysteresis loss in watts per pound 
at B= 2,500, and a frequency of 100 ~ per second, agree 
fairly well together, the mean being 0:63 watts per pound, 


somewhat greater than the value obtained from ballistic tests 
(0°57). This difference may be very well accounted for when 
it is considered that as the hysteresis varies from point to 
point, the value obtained from measurements in a small 
Specimen may not be the same as measurements in a large 
one. Besides, the mere cutting up of the wire and tying it up 
in a bundle might give rise to differences as great as those 
observed—for it should be remembered that the wire was not 
annealed before testing. 

Though the rotating-field method of measuring the absolute 
value of hysteresis in iron is at first sight a very simple one, it 
loses much of that simplicity on account of the difficulty of 
obtaining the true induction, especially in small specimens. 
The results we have so far obtained, however, lead us to 
believe that with a fuller knowledge of the distribution of in- 
duction in small specimens of different forms placed in a 
uniform field, the method could be made much more expedi- 
tious and quite as accurate as the ballistic method. Probably 
with such a knowledge a single measurement of the induction 
made at the middle of a specimen of given shape would by the 
application of a simple factor be sufficient to determine the 
equivalent uniform induction. Want of time has prevented 
our making the lengthy investigations necessary to establish 
such a rule; but it appears that in our apparatus, and with a 
thin cylindrical specimen about 4cm. long, an approximate 
value of the equivalent induction can be obtained from the 
maximum by multiplying by 0:8. 

These experiments have been conducted under Dr. Fleming, 
in the Electrical Laboratory of University College, London. 
To Dr. Fleming we are under great obligation for help 
rendered in many ways, more especially for his kindness in 
providing the necessary apparatus, and for his ready advice. 


— ——— 


MODERN FLY-WHEELS.* 
BY HARRY E. CAMPBELL, 


The one part of an engine which does not iu recent years appear 
to have received the attention that its importance seemsto warrant 
is the flywheel. The wheels under construction to-day are the 
same in all essential features as those put on engines five or ten 
years ago. The cast-iron wheel has undoubtedly reached the limit 
of development, and that no further improvements can be looked 
for in it is uuiversally acknowledged by engineers. The many 
accidents caused by the bursting of cast wheels prove that such 
wheels are unsafe and unreliable, and unfortunately the larger and 
heavier the wheels are built, the smailer is the factor of safety 
employed. All other parts of an engine are designed so as to 
safely withstand a much greater speed than the normal, but the 
flywheel has usually very little surplus strength. The consequence 
is that when the engine speeds up from any cause, the flywheel is 
almost invariably the first to give way under the strain. Fig. 1 
shows a section of a modern flywheel, and from the careful study 
of 14 large wheels the writer has decided this to be one of the best 
cast wheels in use. This wheel is well designed and constructed, 
making 80 revolutions. At 94 revolutions the strain becomes 
1,0001. per square inch іп the flanges of the rim. In this calcula- 
tion it is assumed that the arms will carry one-third of the stress 
due to centrifical force, and that the other two-thirds are resisted 
by the rim. This makes the factor of safety one-sixth. This wheel 
is a good illustration of the weakness of cast-iron in flywheel con- 
struction. Perhaps it may be said that the tensile strength of 
cast-iron is over 1,000lb. per square inch. This is generally true, 
but the writer believes it to be the utmost limit of safety in cast 
wheels. 

All foundrymen know that it is impossible to get uniform results 
from cast-iron ; and of two castings, put up by the same man, 
moulded from the same pattern and poured from the same ladle of 
iron, one may prove to be perfect, while the other, looking equally 
well on the face, may be honeycombed in such a manner as to make 
it worthless. The proof of this can bo found in every scrap pile. 
The weakest point in a built-up wheel is undoubtedly in the con- 
nections of the rim. This is due to the angles and possibly to 
shrinkage strains. Where the arm and section of rim are cast 
together, as seen in some well-known wheels, the junction of rim 
and spoke must necessarily be a weak point due to the shrinking of 
the iron away from this part of the casting. When the shrinkage 
of iron is from one-eighth to one-twelfth of an inch to the foot, 
and some parts of a casting are chilled while othera are yet molten, 


* From Cassier's Magazine. 
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the tendency of the iron to shrink away from angles can readily be 
seen. The churning of iron in the mould as a remedy for this, as 
advanced by some writers, is of little importance, as the riser is 
always too small to remain molten long enough to be of much 
value in heavy castings. That shrinkage strains have much to do 
with flywheel accidents has been often proved. 

That castings change their form after having the scale removed is 
well known too, and this, undoubtedly, has much to do with the 
wobble in many wheels. А wheel is jointed, bolted together and 
turned true on face and edges, and after it is taken apart and again 
erected in position on the shaft it is seldom found to run perfectly 
true, showing that there must be unequal strains on some of the 
connections due to the castings changing their form. The arms, if 
hollow, may be defective by the core rising in the mould, leaving 
one side heavy. If a green sand mould is used, uneven ramming 
may injure a casting. 

The mixture of iron is also an important factor in flywheel con- 
struction. Very few large wheels are balanced, many builders 
depending on the different sections weighing the same, as they are 


rey EET. 
Part of Rim 


60 Face 


un Cross Section of Rim 
Fic. 1.—A Modern Fly-wheel Detail. 


moulded from the same pattern. This, however, should not be 
relied upon, as castings frcm the same pattern are liable to vary 
greatly in weight. The well-known formulas for computing the 
weight of flywheels are defective when used in all cases. In one 
case а wheel was replaced by another of one-half its rim weight 
and regulated the engine perfectly. In electric power stations 


weight is always an important factor as a means of securing. 


steadiness in running. It is not unusual to find a wheel of 50in. 
face, with a hub bearing of only 24in. This may not be impor- 
tant when the hub is shrunk on the shaft and the wheel is new; 
but after a few years of service the wheel is certain to begin to 
work on the shaft, and when the main bearings are worn a side 
thrust will develop which will throw an enormous side strain on a 
wheel This it may not have been designed to withstand. 


Fic. 2.—A 20-ft. Built-up Steel Belt Wheel in the Power-house of the 
Albany Railway Company, Albany, N. Y., U.S А. 


For small wheels cast-iron is probably the cheapest and best 
material, but the tendency to-day is toward larger and more power- 
ful engines. That the wheel of the future will be of other material 
than cast-iron is, undoubtedly, the case, and on account of the great 
tensile strength and cheapness of steel, that material may be used. 

The writer, in conjunction with Mr. Thomas E. Murray, con- 
eulting engineer of the Albany Railway at Albany, N. Y., U.S.A., 
lias designed a 20-foot steel belt wheel which has been erected and 
is now running in the power house of the Albany Railway Company. 
This wheel replaces a cast-iron wheel of the same diameter which 
burst last fall and caused much damage. The engine is one of a pair, 
and a second wheel is now under construction for the other engine. 
These engines are of the Cooper-Corliss type, 500 f. p. tandem com- 
pound, 20in. by 36in. by 48in., and are belted to a 500 kilowatt Edison 


multipolar generator. The speed is 72 revolutions per minute. 
The new wheel is built entirely of steel, except two cast-iron fillers, 
as shown in Fig. 3, and weighs complete about 27 tons. The steel 
used has a tensile strength of 60,0001b. The hub consists of 20 
in. steel plates and a cast-iron filler. The plates are put together 
in four sections, and each section is held together by iin. counter- 
sunk rivets. The sections are placed one against the inside and 
one on the outside of each disc, and the cast-iron separator is 
between them. The illustrations show this arrangement plainly. 
The hub fits closely on the shaft, and is held together by 32 steel 
bolts, which pass through from side to side. The discs consist of 
32 sectors of jin. steel plate, riveted together in two layers with 
lin. rivets, the joints broken and the outside joints covered by 
bin. by din. steel bars, thus making a continuous web. The two 
discs are set at an angle to each other, on the principle of the 
bicycle wheel. This arrangement of the webs is one of the most 
important features of the wheel, as it prevents all vibration and 
side motion, and makes the wheel run steady and true. At the 
rim again the discs are separated by a cast-iron filler ring. The 
rim consists of four layers of steel plates, and is connected to the 
discs by two lines of бір. by 6in. by Jin. angles, one on each side 
of the web. The outer layer of plates is 50in. wide by gin. thick; 
the next is 50in. by ğin. ; the next 40in. by ğin., and the inner- 
most is 32in. by àin. The inner plates, being narrower, give a 
better opportunity for riveting. The rim ends of the Sin. by ĝin. 
bars are bent over, and two 14іп. rivets pass entirely through the 
rim and the ends of each bar, thus making & very strong connec- 
tion. The weight of the rim is about 15 tons. This wheel ran for 
some time without being turned ; but that has since been done. 
While the nominal speed is but 72 revolutions, the wheel is 
guaranteed to run 250 revolutions, and it is calculated that it will 
run over 350 revolutions per minute eafely and without bringing 
an excessive strain on any part, and without danger of bursting. 


The writer has also designed recently a 20-foot steel flywheel 
proper which is to weigh 100, 000lb. and which is intended for use 
on direct connected engines for electric power plants. The hub 
and web are essentially the same as in the wheel just described, 
except that instead of the twenty fin. plates ten lin. plates are 
used, and the radial bars on the discs will be increased in size from 
Din. by fin. to 6in. by lin. The rim consists of two outer plates 
lin. thick. А lin. plate 18in. wide and sheared at the circum- 
ference of & circle 19ft. 8in. in diameter is inserted between the 
discs, and projects Gin. beyond them. The angles between are 
filled with cast fillers, and the whole is securely fastened together. 
To this plate are riveted two rings of 6in. by 6 by gin. angles. and to 
these angles the two outer plates are connected as shown above. 
These plates are also connected to the 6in. by lin. barsin the same 
manner as in the belt wheel. On each side of the web the angle 
is filled with an iron casting, and outside of this eight lin. plates, 
sheared into segment shape, are fastened, four on each side. These 

lates are of different sizes, and the smallest are on the outside. 
The whole is held firmly together by bolts and rivets, making the 
whole rim virtually one solid piece. The wheel is moderate in 
cost, and, practically speaking, cannot burst from centrifugal force. 


Paper Pipes. D/ngler's Polytechnisches Journal describes 
pipes made by winding thick paper or cellulose round a solid 
core. Between each turn a layer of molten asphalte is laid on, 
and the pipe is thus made impervious to air and water. The 
pipes are joined by means of paper sockets and asphalte. They 
are stated, says the Journal of Gas Lighting, to be light, not 
liable to fracture, cheap, and durable. | 
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TESTS OF GLOW LAMPS. 


The Paper read by Mr. Preece before Section С at the 
British Association at Liverpool, and an abstract of which 
we publish this week, gives us the results of prolonged and 
careful tests made by him on various types of incandescence 
lamps on the market. The Paper will derive additional im- 
portance in the eyes of the public, from the fact that it is in 
a sense an official pronouncement, and that the experiments 
were undertaken by the author of the Paper as a means of 
arriving at a specification and test for glow lamps, which will 
be considered as a species of Government tést, as it is actually 
the proposed present test for the Post Office. In short, the 
Post Office specification for glow lamps is liable to be regarded 
by many as embodying the highest and final experience in 
the matter of glow lamp testing. Under these circumstances 
it is only natural that it should be somewhat carefully 
examined, and glow lamp makers will, above all, be interested 
in its conditions, having in view their responsibilities under 
it. Regarding the actual experiments carried out and re- 
corded in the Paper, there is not much opportunity for critical 
remark, although at the same time it is exceedingly useful 
to have absolutely unbiassed tests published on the beha- 
viour of various classes of lamps, seeing that many 
figures have been published in the past which are, on the 
face of them, unreliable. Mr. Preece admits that he 
does not claim much novelty for the facts elucidated. 
The Papers by Prof. Аувтох and Mr. Mepuey previously 
published gave to the public precise information on a number 
of matters with which incandescence lamp manufacturers were 
already perfectly familiar. The gradual decadence in the 
light giving power of the lamps when kept at constant 
voltage, the decrease in efficiency, the changes in resistance 
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and surface emissivity of the filament, as well as the initial 
rise in candle-power of certain types of lamps, are now well- 
known facts, acquaintance with which is no longer confined 
to specialists, but extends even to the ordinary non-technical 
householder. Mr. Preece made a large collection of lamps 
from various makers, and he embodies the results of his tests 
in various useful curves. Some may be surprised to note that 
Mr. Preece still has faith in the so-called standard candle as 
@ practical unit of illuminating power, and in the Rumford 
shadow tests as a means of photometric comparison. Не per- 
haps shares Mr. Disp1n’s expressed opinion that the candle is 
more sinned against than sinning; but, though backed up by 
a Parliamentary definition, the candle is but a candle still, and 
everyone who has used it knows what an elastic standard it 
is. The fact of the matter is, that we are still employing an 
antiquated and ill-defined unit as our standard of comparison 
in measurements of light, and one which is almost on a par 
with the ‘‘ barleycorn " as a standard of length. The Berlin 
Reichsanstalt has been making serious efforts lately to grapple 
with this problem, and to improve and define the platinum 
standard into a means of establishing a unit of illuminating 
power which shall be more on a level with the accuracy of 
modern electrical measurements. Are we to wait until an 
improved standard has been made in Germany " before an 
adequate effort is put forth in England to overcome the diffi- 
culties of this subject? We may assume, however, that some 
future date will see a standard of light more scientific than 
the spermaceti candle honoured with legal authority and 
definition. Meanwhile we must be content to express photo- 
meter measurements in candle-power, whatever that may be 
understood to mean. What is really important is, however, 
that every glow lamp factory should be consistent with itself 
and with other rivals. A 16 candle-power lamp should 
always mean the same thing, by whoever made; and it is to 
enforce this uniformity that a specification of testis necessary. 

This brings us to the really important matter in Mr. 
ParEcE's Paper—viz., the proposed Post Office specification 
for glow lamps, on which we desire to offer one or two 
criticisms. The clauses on “ Terminals,” “ Marking" and 
* Defective Lamps call for no remark. The fourth clause 
deals with the proportion of lamps to be selected for test. 
Here it has to be remembered that glow lamp testing is not 
like dynamo or boiler testing, because the particular article 
tested in the case of lamps is spoilt in the act of testing it and 
cannot afterwards be retested, in event of dispute. This із 
not so with adynamo. If the dynamo manufacturer disputes 
the tests of one expert he can engage another one to repeat 
them, and perhaps refute the first. Hence it is exceedingly 
important in the case of lamps that the selected samples 
should be a fair average. But glow lamps are like human 
beings; some come into the world with congenital defects 
which foredoom them to an early death ; and it may be open 
to question whether in the case of an order for 8,000 lamps 
or over, one per cent., as stated in the specification, is a 
sufficient number to test when the failure to pass the tests of 
more than eight lamps out of thirty so chosen is to be 
sufficient to condemn the whole lot. This would mean that the 
manufacturer will have to safeguard himself by careful pre- 
measurements. He may find it necessary on that account to 
quote a higher price. We then come to the section on “ Tests,” 
which is the kernel of the whole specification. The specification 
states that all selected lamps are to submit to a photometer 
test, to determine the candle-power of the new lamp at its 
standard pressure. Nothing is said about the position of the 
lamp in the photometer. Із it to be placed with axis vertical 
or horizontal? Is the candle-power to be a single measure- 


ment in one direction, or a mean spherical candle-power ? 
How is the loop of the filament to be placed with regard to 
the plane of the photometer? No mention is made of these 
details, yet they may affect the stated candle-power value to 
the extent of 80 per cent. Then again, in Subsection 5, we 
are told that the candle-power of all lamps must be in terms 
of the English standard candle, and yet a note a few lines 
below tells us that the Post Office tests will be made either 
with the Vernon-Harcourt or Hefner-amyl-acetate standard. 
We are not told, however, whether by the Vernon-Har- 
court standard is meant the air-gas standard or the Pentane 
lamp. Moreover, the option between a standard giving a 
distinctly reddish light like the Amyl-Acetate lamp and the 
whiter light of the Vernon-Harcourt standard opens up a 
fruitful source of dispute. Let anyone try the experiment of 
measuring the candle-power of a given glow lamp against 
these two standards, first when the glow lamp is at an 
efficiency of 4 watts per candle-power, and then when it is at 
an efficiency of 2:5 watts per candle-power, and he will be at 
once convinced that to give the option of two such different 
standards is very much like saying that payment will be made 
in a given number of shillings or francs. Under such an 
imperfectly-defined test as the above, lamps selected at 
random from the same batch might be passed in Glasgow and 
condemned in London, and a manufacturer would have no 
sort of security that differences of opinion between himself 
and the official testing would not arise as to the meaning of 
the above clause, and result in his receiving his consignment 
on his hands again. Photometry is not altogether a matter 
of instruments. Very much depends on the photometrist, 
and, as Sam WELLER said with regard to the spelling of his own 
name, & good deal depends on taste and fancy. The use of 
a reddish standard like the amyl-acetate renders it most 
difficult to get agreed opinions when testing glow lamps at 2:5 
watts a candle. 

Sections 2 and 8, under the head of Tests,” prescribe a test 
in which the lamp is gradually submitted to a raised pressure 
and then tested again at the ordinary pressure. This is 
proposed as a test for endurance. The question then arises 
whether the imposition of this 170-volt test on 100 or 110- 
volt lamps is the best means of deciding what the normal 
behaviour of these lamps will be under the fluctuations of 
pressure actually met with in practice. The object of testing 
the lamps is to decide the probable fate of the average lamp 
under average circumstances. May not such a test press too 
hardly on a thin filament lamp? The 170-volt pressure 
is considerably outside the range of ordinary variations on 
100-volt circuits. Does it follow that because a lamp fails to 
pass this 170-volt test it will therefore necessarily be a worse 
lamp in ordinary use than a lamp which does pass? We 
confess we should have liked more proof of this contention. 
A man with a weak heart may live as long and as usefully as 
а man with a strong one, and meet the usual vicissitudes of 
life; but he must not attempt to climb Mont Blanc. On the 
other hand, not a few tests in engineering consist in subjecting 
& structure to an abnormal load, and inferring therefrom 
what its behaviour in normal conditions is likely to be. 

The fourth section prescribes an alternative to tests (2) and 
(8). Concerning this it may be said that a lamp might pro- 
tect itself against the effect of over-pressure by running up in 
resistance. It is a matter of common experience that lamps 
on а constant-voltage circuit will, if they succeed in increasing 
their resistance beyond a certain point, go on living an 
indefinite time. The increase of resistance so decreases the 
current that all danger of overheating is prevented. As 
regards tests (2) and (3) the final result of the candle-power 
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measurement would depend very much on the way in which 
the increased pressure was applied, and, generally speaking, it 


has yet to be shown that short-time tests are capable of bring 


ing out all the qualities of a lamp when used in a normal man- 
ner. To set a man to run a hundred yards at top speed is not the 
best way of finding out his staying qualities for a long-distance 
walk, and the same criticism may apply to tests of glow lamps. 
Viewing this specification as a whole, we are inclined to the 
opinion that it might well be held in suspense for a time until 
some of these questions have been further discussed. We want 
first a better primary legal standard of illuminating power to re- 
place the candle with all its sins. Secondly, we want an agreed 
method of constructing and comparing secondary or working 
standards of light. Dr. FLEminc mentioned at Liverpool that 
he had been using special large-bulb incandescent lamps for 
this purpose. Jn the next place any specification for glow 
lamp tests should be most precise as to the details of the light 
standard, the form of the photometer, the position of the tested 
lamp and the process of the test, leaving as little as possible 
to the option of the observer. We want further information 
on the results of tests at super-pressure, and the relation of the 
behaviour of a lamp at these higher pressures to its behaviour at 
its marked pressure, and such a mode of selection of lamps for 
test as shall secure that those tested truly represent the 
average of the batch under inspection. A vague specification 
is sometimes worse than none at all; and it is a question which 
deserves serious consideration, whether so important a specifi- 
cation as that for glow lamps should not be further discussed 
with those most interested in it before it is made final. 


REVIEWS. 
The Story of Electricity. By John Munro. Illustrated. (London: 


George Newnes, Ltd.) 

This little book makes a very good attempt to relate the 
story of electricity in 190 very small pages, adorned with 100 
illustrations. None but an intrepid Scotchman would have 
undertaken this feat; and we congratulate him on the amount 
of success he has attained. It is, however, a matter of 
some doubt to whom the book is really dedicated. Is it the 
'* general reader, or the young person ” who is considered 
always to be thirsting after knowledge? Or perhaps it is 
intended that schoolboys and mechanics shall read it in 
their leisure hours. We find already on the second page а 
reference to Croesus, King of Lydia, Cyrus the Great of Persia, 
and the renowned Solon; and we are made acquainted with 
the fact that the original discovery of electricity was con- 
temporaneous with the battle of Megiddo, where Necos, King 
of Egypt, defeated Josiah, King of Judah, and that Necos 
dedicated the corslet he had worn during the battle to Apollo 
Didymeus in the temple of Branchidm, near Miletus. This 
is certainly a light relief in a book on electricity, and we 
personally prefer it to the heavy jocularity usually found in 
books of this type. But we are inclined to think that the 
“ general reader" would not form much idea of the state of 
the wires at the back of a telephone switchboard by reading 
that they were concentrated like the nerves in a ganglion." 

The book commences with a description of the phenomena 
of frictional electricity—renamed, without any reason, the 
electricity of friction.” Following this is a chapter headed, pre- 
sumably for a similar reason, ** The Electricity of Chemistry," 
in which some forms of primary and secondary batteries are 
described. By а printer's error the titles under the diagrams 
of cells in series and cells in parallel have been interchanged. 
We are also told that ‘batteries known аз secondary 
immagasine the current." „The Electricity of Heat" is the 
title of a chapter on thermopiles; and this is followed by 
a chapter entitled ** The Electricity of Magnetism,” which 
gives at some length the history of the loadstone, describes 


the chief magnetic and electromagnetic phenomena, and 
ends with descriptions of the induction coil, transformer and 
dynamo, mentioning alternating currents en passant. This is 
20 pages; it takes one’s breath away. We had hoped the 
blocks representing the original form of the Edison dynamo 
had all long ago been destroyed, as we had not seen the 
picture for so long; but in Fig. 48 the long-limbed thing 
is brought to our notice as the Edison type of dynamo. 
Chapter V. is on “ Electrolysis,” Chapter VI. on the “Telegraph 
and Telephone.” In the latter chapter are described the 
needle and Morse instruments, Bain’s chemical and Prof. 
Hughes’ type-printing telegraph, several forms of telautograph, 
the submarine cable, Lord Kelvin's mirror galvanometer and 
siphon recorder, besides the principles of telephony, and types 
of receivers and transmitters ; the chapter ends with a recom- 
mendation to artists to try their hand at painting a bevy of 
English girls working a telephone exchange." The electric 
bell is not included here, but is described near the end of the 
book among the minor uses of electricity. Atmospheric elec- 
tricity is considered partly under this heading and partly in 
Chapter I. We are told that ‘‘a good lightning conductor 
should not have a higher electrical resistance than 10 ohms, 
including the earth contacts. Exceptionally good conductors 
have only about 5 ohms;” and also, ** Sometimes it (the lower 
end of the conductor) is merely soldered to the water mains 
of the house." This latter practice is not condemned. Are 
and incandescent lamps are described in Chapter VII. on 
«Electric Light and Heat," wherein are also diagrams of 
serie:, parallel and three-wire systems of distribution.  Tesla's 
work is mentioned and illustrated with diagrams, and there 
are pictures of an electric kettle, frying pan, flat iron, and 
of a cigar lighter. The chapter on “ 1есігіс Power" is 
clearly written, though there is rather a tedious history of 
the development of the Niagara scheme, beginning with the 
statement that in 1678 „the science of electricity was in 
its early infancy.” The last chapter includes a very nice 
little description of the phonograph; but this can hardly 
be considered an electrical instrument. This chapter ends 
with X-rays, so that it is brought completely up to date. 
There is also an appendix devoted to ** Units of Measurement,” 
taken from Munro and Jamieson’s Pocket Book. 


Jordan's Tabulated Weights of Iron and Steel Fifth Edition, 
(London: E. and F. N. Spon.) 

This book, which is of the usual pocket-book size, contains 
very complete tables of the weights and dimensions of angle, 
tee and bulb iron and steel, but very little else ; so that it 
is only really useful to naval architects and shipbuilders. 
These gentlemen, no doubt, find the book very valuable, seeing 
that it is already in its fifth edition. After some 500 pages, 
exclusively devoted to tables of weights and sectional areas, 
some very handy tables of decimal equivalents are given, cover- 
ing 25 pages, and a table giving the breaking strains of iron 
wire of standard wire gauge. The various sections of the book 
are printed on different coloured paper, but we should have 
preferred an alphabetical index. | 


Induction Coils. Ру Н. S. NORRIE. 
berlain. ) 

This book is of the usual type of those dedicated to amateurs, 
There is little new or original in it. A book with this title, 
published at this time, ought to contain some practical hints 
on the arrangement of apparatus for X-rays; but although a 
chapter is devoted to The Roentgen’ Rays and Radio- 
graphy,” its contents are so meagre that we are led to doubt 
whether the author has himself repeated the experiments he 
describes. The method of coil construction the author recom- 
mends is one described in Mr. F. C. Allsop's book on Induc- 
tion Coils. While acknowledging this he unkindly mis-spells 
that gentleman's name. After the reader has been taught 
how to build up his coil and how to make a condenser, the 
usual show experiments are described. Several forms of 
primary battery useful for working induction coils are explained, 
and instructions are given for making an amateurish storage 
battery. Mention is made of Hertz’s resonator, and the con- 
struction of a Tesla coil and spark gap is described; but the reader 
is referred to Tesla’s published works for an account of the 
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experiments that can be made with the coil. We are informed 
that the main use to which the Tesla currents have been 
put is that of artificial illumination." Nothing is said in the 
book as to the use, and possible abuse, of the induction coil 
in medicine and surgery, nor even of the employment of 
Róntgen rays for any practical purpose. The author states in 
the Preface that he avoids, wherever not absolutely impera- 
tive, any discussion of abstruse electrical theories. We can- 
not find the places where it has been imperative, and we are 
thankful. 


PROPOSED UNITS OF HEAT.* 


The Standards Committee of the British Association have 
provisionally approved the following propositions with the 
view of opening international discussion of the question. 
They propose to send the propositions to representative 
bodies throughout the world, with a letter stating that they 
have been provisionally approved, inviting further discussion, 
and asking those bodies to take steps which seem to them 
most desirable in order to secure international agreement on 
the matter. 

| PROPOSITIONS. 


I. For many purposes heat is most conveniently measured 
in units of energy, and the theoretical C.G.S. unit of heat 
is 1 erg. The name Joule has been given by the Electrical 
Standards Committee to 10° ergs. 

For: many practical purposes heat will continue to be 
measured in terms of the heat required to raise a measured 
mass of water through a definite range of temperature. 

If the mass of water be 1 gramme and the range of tem- 
perature 1?C. of the hydrogen thermometer from 9:5?C. to 
10:5°C. of the scale of that thermometer, then according to 
the best of the existing determinations the amount of heat 
required is 4:2 Joules. 

It will, therefore, be convenient to fix upon this number of 
Joules as a secondary unit of heat. This secondary thermal 
unit may be called a Calory." 

Accordingly, for the present a second proposition is :— 

II. The amount of heat requisite to raise the temperature 
of 1 gramme of water 1°C. of the scale of the hydrogen 
thermometer at a mean temperature which may be taken as 
10?C. of that thermometer is 4:2 Joules. 

If further research should show that the statement in II. is 
not exact, the definition could be adjusted by a small alteration 
in the mean temperature at which tho rise of ldeg. takes 
place. The definition in I. and the number (4:2) of Joules 
in а Calory would remain unaltered. 
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A NEW USE FOR SILICON CARBIDE. 


Hitherto silicon carbide (carborundum) has been utilised 
not on account of its chemical composition, but because of its 
possession of a particular physical property, viz., extreme 
hardness. It is now proposed by Herr F. Liirmann, writing 
in the Zeitschrirt für FElektrochemie, that silicon carbide should 
be employed as a source of silicon in the manufacture of steel. 
Among certain makers and users of steel of tolerably hard 
grade, such as that commonly used for railway tyres, there 
has been lately an alteration of opinion in favour of silicon as 
a desirable constituent ; many, however, still maintain that it is 
an objectionable impurity. The discussion of this question is 
not our immediate purpose, and it is sufficient to say here that 
there exists a considerable demand for steel containing about 
0:2 per cent of Si. To produce steel of this quality, the addition 
of ferro-silicon is generally adopted. Ferro-silicon is made 
with a content of about 11 per cent. of silicon, and its price is 
78 marks for 1,000 kilos, г.е., about £4 per ton. It is, of 
course, necessary that ferro-silicon used in tlie production of 
steel castings should be free from harmful impurities, e.j., 


* Resolutions as to a thermal unit provisionally approved by the Elec- 
trical Standards Committee of the British Association, September 18, 1896. 


phosphorus, and indeed this element is usually present in 
proportion not greater than 0:1 per cent., so that the increase 
in the percentage in the finished steel ingot is inappreciable. 
Assuming that the value of the steel before treatment is 67 
marks for 1,000 kilos, and that a product containing 0:2 per 
cent. of silicon is required, a simple calculation shows that 
the extra cost due to the addition of ferro-silicon is 2 marks 
for a 10-ton charge, i.e., approximately 23d. per ton. 

Now it is clear that if silicon carbide is to replace ferro- 
silicon as a source of silicon in steel castings, it is necessary 
to show either that its use is cheaper or that it presents inde- 
pendent advantages. It may first be noted that an actual 
trial has been made, as long ago as November, 1894, at the 
Phenix works at Laar, and that nearly pure silicon carbide 
(containing 67:5 per cent. of Si and 82 per cent. of C.) has 
been proved to be soluble in molten steel. It is also of some 
commercial importance to find that a subsequent attempt to 
patent the use of silicon carbide for the deoxidation of oxides 
contained in ingot iron or steel has been frustrated by the 
decision of the German Patent Office. With regard to the 
cost of silicon carbide, a simple calculation indicates that 
for the production of steel containing 0:2 per cent. of Si 
at the same expenditure as is necessary when ferro-silicon 
is employed, the carbide must be obtainable for 54:8 pfennige 
per kilo—say 3d. per pound. Against this somewhat onerous 
condition for the success of the new material, must be set the 
fact that silicon carbide can be introduced into the steel pre- 
cisely when and how it is required, and moreover that it is free 
from impurities likely to be injurious to the steel. That a 
considerable trade in silicon carbide might arise if the steel 
maker were persuaded that it would be better than ferro- 
silicon for this purpose, is evident on considering that the con- 
sumption of ferro-silicon for a steel works of moderate size 
may be set down as 1,440 tons, and that, counting the number 
of works in Germany using the open-hearth basic process, the 
total consumption would reach 15,000 tons, corresponding 
with 2,444 tons of SiC. This represents the substantial sum 
of 1,827,092 marks, 7. e., £66,000. | 

Silicon carbide, for use ав a grinding material, is a highly 
crystalline substance, which has presumably undergone fusion ; 
it is possible enough that the substance may be formed at a 
temperature somewhat lower than that necessary to melt it 
and cause it to crystallise. In this case, the cost of manu- 
facture would be sensibly reduced; and, seeing that the 
product of an electric furnace is always highly heterogeneous, 
it is reasonable to suppose that amorphous SiC, unfitted for 
abrading purposes, may be found a profitable bye-product as a 
carburetting and siliciding agent. Carbides, silicides, nitrides 
and borides of manganese, magnesium and aluminium, suggest 
themselves as possible products for the common profit of the 
steel-maker and the electro-metallurgist, and some at least 
among them may come to be ordinary articles of commerce 
before the end of the century. 


— 


ELECTRIC GLOW LAMP TESTS.“ 


BY W. Н. PREECE, F.R.S. 


So much has been written on glow lamps, and so ably did Prof. 
Ayrton and Mr. Medley treat the subject in a Paper read before 
the Physical Society, on December 14, 1894, and on January 25, 
1895, that it is now somewhat difficult to discuss any new question 
of commercial and scientific interest. However, as I have been 
investigating the quality of various glow lamps since the Edison- 
Swan patents collapsed, in order to establish a fair and reasonable 
specification for the Post Office requirements, and to find, if 
possible, an expeditious as well as reliable way of testing the 
efficiency and durability of lamps submitted in competition and 
delivery, I thought the results obtained would not be unwelcome 
to the members of the British Association. 

My experiments were conducted on the following lines :— 

1. To find the efficiency and life of 100 and 105 volt 16 and 8-c.p. 
lamps in a trial of 2,000 hours' duration when kept alight con- 
tinuously (night and day) at a constant voltage, and the filaments 
at an approximately uniform temperature. 

* Abstract of Paper read before the British Association at, Liverpool, in 
Section G, 
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2. To ascertain the efficiency and life of lamps when similarly 
maintained at constant potential, but lighted for several consecutive 
hours daily, as in an ordinary installation. 

3 and 4, Similar to 1 and 2, except that the duration of trial was 
limited to 1,000 hours. 

5. To find the mean breaking voltage of filaments by gradually 
increasing the voltage for each lamp at about the same rate. 

6. To see what the effect would be on similar filaments after 
being raised to three-fourths of their mean breaking voltage, as 
found by 5. 
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* Specimen Curves of Candle-Power and Life of 
Group A, 16 candle-power lamps. 


As several distinct series of experiments have been made by me 
since the end of 1894, it would perhaps be advisable to deal with 
each group separately. 

Between the months of February, 1894, and April, 1895, the 
following lamps were tried :— 


The whole of the following tests were carried out with a con- 
tinuous current. 

All the electrical measurements of voltage and current were made 
with a Hartmann and Braun voltmeter, in conjunction with an 
Ayrton and Perry twisted strip ampere meter, and each instrument 
was frequently verified against a standard d’Arsonval galvanometer. 
A few secondary cells were used to regulate the dynamo potential 
on the 105-volt circuit, and adjustable resistances were employed to 
maintain the required potential at the ends of the respective lamps. 

For the c: ntinuous lighting experiments each lamp was fitted in 
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a proper lamp holder, attached to which was a short length of 
flexible twin conductor, and until the lamps were wanted for 
measurements they hung on hooks outside the photometer in 
positions marked to correspond with the lamps. To ascertain the 
caandle power of any one of the lamps, it was passed through a small 


° door into the photometer space, and suspended from a clip on a 
Experi- Lampe. А carriage which could be moved over a graduated photometer bar. 
ment. Volts. C.P Supplied by The illuminating power of the lamp was balanced against Messrs. 
E „ Ж, ble Sugg and Company's standard candles on Rumford’s shadow 
105 16 } Messrs. The Edison-Swan Co. principle, and to ensure the greatest possible accuracy the mean 
105 15 value of the following three observations „ = p 
, Siemens Brothers. result :—(1) Through green glass ; (2) Through glass ; and, 
100 15 | | — Without any vitreous medium while the two lights were carefully 
» e Brush Со, shaded from the observer's eyes. 
185 i Two lamps out of 24 of each make were selected at random, one 
100 8 } » Laing, Wharton and Down. 16-candle power, and one 8-candle power, of 105 and 100 volts. 
1 and 105 16 Stear The potential marked on the lamps was kept constant, and the 
9 100 10 | » н current and candle power were vus у measured он 5 
105 16 "eetric 24 hours. If a lamp collapsed within the pre-arranged 2, ours’ 
100 8 R trial, its life was noted, and another lamp substituted without 
105 16 | The Bishop's Cluster Co. delay. From the results obtained, the following curves, A, B, C 
105 15 : and D, of ''candle-power and life # сш " т ро а and 
» The Electrical Co., Ltd. life" have been prepared for 16.candle power and 8-candle power 
10b 8 j lamps, comprised in Groups A and B. 
190 E } » The Sunbeam Lamp Co. In addition to the above curves, the summaries for Groups A 
100 16 T" and B show, at the end of 1,000 hours candle-power and efficiency, 
105 8 | » The Electrical Co., Ltd. percentage drop in candle-power ; and the comparative efficiency," 
105 16 » Barclay and Son, calculated on the assumption that an 5 res nominal 
105 16 : 16 candle-power lamp, taking 3°75 watts per candle, is 100 per cent. 
105 8 | Жош efficiency. From the corresponding curves 17 5 any bu 
105 16 | Р. Walters and Co lamp at intervals of 100 hours can easily be obtained if required. 
105 i 5 Grouer A.—Summarised Behaviour of Nominal 16 c.p. Lamps in 
3 and \ „ Conze and Simon. 1,000 hours. 
4 105 : Note. -The numbers I., II., &c , indicate number of lamp in trial. 
16 | „ General Electric Co, (Robertson). | —-— —————- o s EE S 
% 1% een, Р 
M 8 |} 15 Lowcock, Hill and Co. Mi -Initial | 9205 5 | Vis pias з | апо 
| 105 16 | „  J. Shaw (Gem). f ^P. | 1,600 of con- ! Serstive 4 and 5 
| 105 16 iu А Rose and Bird | hours. teu | 9 0 
105 8 j : ` I , trical. 
105 16 „ Mackey, Mackey and Co. | - i | 
105 16 „ The Edison-Swan Co. Edison-Swan. 100 volts( II.) 15:5 | 151 86:9 716 79°25 
105 16 „ General Electric Co. (Robertson). | International Eleetric Co. | 
105 16 " ЧЧ Straus. 105 volts (I.) .... С 168 | 266 | 734 | 798 70 60 
105 16 „ Sturm and Co. Stearn. 105 volts (I.)“ .. 16:9 51:5 68:7 770 , "72:85 
9 and 105 16 | „ Conze and Simon. Siemens Bros. 105 volts | | 
б 105 16 „  Lowcoek, Hill and Co. C1 18.35 359 611 | 730 68:55 
105 | 16 „ I'. Walters and Co. Edison-Swan. 105 volts... Ж ze | А 1 
111 t A lied by the Crystal Electric TTT ; 61 69:5 : 
| 119 \ 1 | ° Lamp Cee : " Electrical Co. 105 volts. (I.), 150 65:5 347 591 | 46:9 
[*Owing to the multiplicity of the curves given bythe Author, and the con- | к. Only run 962 hours. ae С 


fusing way in which they cross and гесговз, we have selected in each case the 
two best and also two other curves with peculiar characteristics.— Ep. E.] 


t 1st 105-volt lamp tested. The second 105-volt behaved more like the 


| 100-volt lamp referred to above. 


THE ELECTRICIAN, OCTOBER 2, 1896. 


The following four lamps started considerably below the stated 
16-c.p., and are therefore regarded as of no comparative value. 


Firm. Initalop. | "do beum 

= сагы Мше. DU баб xm zl © = . i — .. ыз 
Bishop's Cluster Co. 105 volts (I.)...... | 14-0 | 11:9 
Laing, Wharton & Down. 105 volte (II.) 13:1 | 22:5 
Brush Co. 1С0 volts (L) .................. | 130 78 
Sunbeam Lamp Co. 105 volts (I.) | 12:0 22:6 


Group A.—Summarised Behaviour of Nominal 8-с.р. Lamps in 


1,000 hows. 
Note.—Numbers I., II., &c., indicate number of lamp in trial. 
Per porem Mean 
Firm Initial | centage | —— on™ of 
й с.р. drop in f con- .| columns 
р of con- | compara 
1,000 hrs. | stancy. tive 4 and 5. 
in с.р electrical. 
Sunbeam Lamp Со. 100 

volts , 9:0 14:4 656 75:5 80:45 
International Electric Co. 

100 volts (IL) ......... 9:08 20:9 141 78:6 16°38 
Siemens Bros. 100 volts(I.) | 10:0 540 66:0 81:5 75:5 
Laing, Wharton and | 

Down. 100 volts (II. ). 92 6576 42:4 66:0 51:2 
*Stearn. 100 volts (I.) .. 105 , 619 581 65:8 51:95 


* Nominal 10 c.p. 


The following three lamps started considerably below the stated 
8-c.p., and are therefore regarded as of no comparative value. 


Firm. Initial OP | Р aby a in 
Brush Co. 100 volts. (II.) 6:6 5°42 
Electrical Co. 105 volts. (I.)..... 64 49:4 
Bishop’s Cluster Co. 100 volts. (J.) 45 | 157 
15 
CCC 
11 
10 
9 
8 8 
& 7 
36 
8 5 
Мааса 
1888858 


. 
FFF 


Hours. 500 1000 1500 


Specimen Curves of Candle-Power and Life of 
Group À, 8 c.p. Lamps, 


Скосг B.—Summaris:d Behaviour of Nominal 16-с.р. Lamps in 


1,000 hours. 
Per- en. Mean 
Initial centage |—- =-~ =~ ——— of 
Firm. c.p. drop in of con- | compara- | columns 
1,000 hrs. | stancy | tive 4 and 5, 
in с.р. electrical... 
Rose and Bird. 105 - 
volts. 16 е.р. ......... 16:5 20:0 800 | 812 80:6 
James Shaw. 105 volts. | 
ff.. 16:0 22:5 775 ‚ 785 770 
Electrical Co. 105v.16c p. 15°6 19:9 801 , 755 16:8 
Barclay and Son. 105 
volts. 16 с.р. ......... 15'2 30:3 69°7 77:5 15:5 
Conze and Simon. 105 
volts. 16 c. p . 157 | 357 | 643 . 728 | 685 
General Electric Co. | | 
105 volta. 16 c.p....... 19:7 411 58:9 , 717 | 65:5 


Only lasted 982 hours, 
The following four Jamps started considerably below the stated 
16-c. p., and are therefore regarded as of no comparative value. 


Percentage drop in 


Firm. Initial c.p. 1,000 hours. 
*Sturm and Co. 105 volts. 16 c p. 14:5 26:9 
P. Walters and Co. 105 volts. 16 c.p. 141 21:9 
tLowcock, Hill and Co. 105 volts. 
ТӨЗЕ D. durata ĩ ове 14:0 18:6 
G. Straus. 105 volts. 16 c. p. 12˙1 14:9 


NE Only lasted 895 hours. t Only lasted 945 hours, 


2000 2166°5 


735 


" 


The curves A, В, C, and D seem to indicate four classes of 
amps :— 

1. Those that start at about their nominal candle-power at a 
high efficiency, but very quickly show a decided falling off in 
candle-power and efficiency, and become practically useless in four 
or five hundred hours. 
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Specimen Efficiency Curves, cor- 
responding to Curves of Group B, 
16 c.p. Lamp». 


Specimen Curves of Candle-Power 
and Life of Group B, 16 c.p. Lamps. 


2. Those that start off at about their nominal candle-power, give 
a usefui light for about a thousand hours, and then burn out. 

3. Those that start off like 2, but do not break ; and 

4. Those that start off with a candle-power below their nominal 
value, and keep it up fairly steadily for 2,000 hours, or more. 
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Specimen Efficiency Curves, corresponding to Curves of 
Group A, 8 c.p. Lamps. 


With Class 1 lamps, frequent renowalg will evidently be necessary 
to keep up a satisfactory light on any installation of considerable 
magnitude; but, as will appear later on, it would seem that my old 
prediction of a short life and a merry one" is not to be dis- 
regarded. Classes 2 and 3 are apparently the most promising 
lamps for practical use, while those in Class 4 scarcely admit of fair 
comparison with the others in that they never reach their nominal 
candle power. 

Throughout the prolonged tests of ** continuous lighting," it will 
be seen from the data supplied, that the candle power of each lamp 
gradually dropped from the start to finish, and the watts per candle 
rose. | 
The next experiments were conducted between April, 1895 and 
February, 1896, and the results are shown in Group C, summary, 
and corresponding curves. In this group (С) I met with several 
lamps which supported Prof. Ayrton's investigations, that is, the 
candle power increased at first, and then diminished. 

A so-called 100-volt 8-c. p. Gabriel and Angenault lamp began at 
54 candles, and remained practically constant during the first 400 
hours. It then gradually rose 10 per cent. (6:18 candles) to the 
800th hour, after which the light slowly diminished to the starting 
luminosity, but the watts per candle were then higher than at the 
beginning of the trial. 

А Lotz Abbott lamp, 100 volts, 16 c.p. (No. 2) rose from 13:3 to 
14 candles in 400 hours, and then fell continuously. A Lotz Abbott 
lamp, 100 volts, 8 c.p., began at 7 and increased to 7:9 candles in 
500 hours, and then dropped gradually. In 1,400 hours the candle 
power was the same as at the commencement of the test. The 
watts per candle varied from 5 at the start to 4°71 at the 1,400 hour 
point. 


E 
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Two other lamps, as made by Stearn апа the Crystal Electric The following five lamps started considerably below the stated 
Lamp Company, slightly А i in candle power up to 200 hours, | 16 o. p., and are, therefore, regarded as of no comparative value. 
and then slowly diminished. [ aee Y'ercentage 


| centage efficlency. M 
. . ° Initial | са pin Pea a ee eee of 
Group C.—Swmmarised Behaviour of Nominal 16-c.p. Lamps in Firm. ер. | ot con- | compara- | Land 5 
1,000 hours. Е hours. er tive eie: 
Рег. Percentage „ ЕЕ геш 
Initial 5 emeieney Mean "Gabriel and Angenault. 
Firm ep. | “ора f con- [compara. Yalueof | 105 volte 16cp. (1) 124 | 3299] 6701 | 926 | 7982 
hours. | stancy tive elec. “2915: | Gabriel and Angenault. (798 hrs.) 
In c.p. trical. 105 volts. 16c.p. (III.). 97 10:5 | 89°7 915 | 90:6 


Stearn (1). 105 v. 16 c.p. 13˙5 50˙1 69°9 585 | 641 
197 | 5025 | 49°75 604 | 5507 | Stearn (2). 105v. 16cp.| 141 341 | 659 576 | 617 
202 | 5569 | 4431 552 | 49°75 Lux. 100 volts. 16с.р. | 12.0 5°76 97:25 661 | 8018 
(757 hrs.) 


15°3 22°9 771 690 78˙1 * Lamp burned 795 hours. + Lamp filament broken after 757 hours. 


Stearn (A 1). 105 v. 16 c. p. 

Stearn (A 2). 105 v. 16 c. p. 

Vaughan & Brown. 105 v. 
e — 
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B and 12 c.-p. Lamps. 


Grove C.—Summarised Behaviour of Nominal 8 and ле c p. | Summarised Behaviour of Lamps marked 16 ср. and 8 с.р. in 1,000 


Lamps in 1,000 Hours. Hours. 
| — — | It will be seen below that only one lamp (Lotts-Abbott, 100 
Per- e volts 8 c.p. No. П.) out of tho eight tested, gave the "right 
Initial | cen "uy a Mean  |oandle-power at the start. 
Firm. с.р. drop in | value of 
1,000 of con- | compar- 4 and 5. | P Percentage 
hours. stancy ative | ioe efficiency 
in с.р. [electricity : Initial Are enn 
——— — —" — pm — Firm. c. p. dg of con- | compat- value of 
Stearn (A. 1). 105 v. 8-c.p.! 8:52 | 460 | 540 | 652 586 |houre,| stancy ; ative | And 5. 
Stearn (А. 2). 105 v. 8 c. p. 843 | 454 | 566 | 681 | 623 Mie pe^ glectriciuy 
Stearn (No. 1). 105 v. 8- x p, 85 18:8 812 725 16:8 — — — | ——— 
Stearn (No. 2). 105v. 8-ср 84 | 407 | 503 | 638 | 615 | Lux. 100 v. 16 c. p. (HL)... 143 | 70 | 950 , 875 | 9025 
68 em | | — — — | Brea. 105 volts. 16-е.р.......... 143 | 25°87) 7415 841 79:11 
Lamps as now ( (No.1)57 | Lotz-Abbott. 100 v. 16-c.p. (I.) 9'1 | 104 896 | 527 711 
made by the J у. 12-c. p. 11:6 30:17 69:85 65:8 | 678 Lotz-Abbott. 100 у. 16-c.p. (II.) 13:3 526; 94174 788 86°72 
CrystalElec- | (No.2) 57 Lotz-Abbott. 100 v. 8-c.p. (l.) 70 | *571| 10571 | 81-6 93-6 
tricLampCo. (v. 12-c.p.| 11:27 | 267 | 733 | 670 | 7001 | Lotz-Abbott. 100 v.8-c.p. (IL) 79 | 0 100 | 75.9 | 8795 
Greenhill. 100 v. 8-c. p. (II)... 73 | 123 877 619 16:5 
The lamp below started considerably below the stated 8 c.p., and * => + 
is therefore regarded as of no comparative value. The lamp below started considerably belew the stated 8 c.p., and 


Be is s therefore regarded as of no comparative value. 
"64 |1064 | 758 | 908 )) 


NE 95 E OE | 


Gabriel and Angenault,- ; 
100 volts. 8-^.p...... ... ope 


64 | 164 | 856 | 59:0 | 713 
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Installation Tests. 

In the case of experiments 2 and 4, the lamps were rigidly 
mounted in suitable holders upon a stout shelf, fixed to a massive 
wall, so that no undue vibration should tend to shorten their life. 
The first group tried comprised two 8-c.p. lamps and two 16-c.pt 
lamps, as received from each of the firms mentioned againss 
experiment 2 in the above list, while a second batch of lamp. 
comprised one 16-c.p. and one 8-c.p., as supplied by each firm 
named against experiment 4. Two circuits were formed, one for 
100 volt, and one for 105 volt lamps, on identically the same 
system as that described for the continuous-lighting tests. The 
illuminative power and current of each lamp at its normal voltage 
were taken before the trials commenced. Daily electrical 
measurements were made of each pair of Jamps during the trial, 
and at the conclusion of the trial the existing lamps were again 
photometrically and electrically examined. If a lamp broke 
within the allotted 1,000 hours run, it was immediately replaced 
by another of the same make and kind of known efficiency. The 
so-called economical or high efficiency lamps evidently suffered 
more than those of about 3} watts per candle. In some cases 
the life was less than that of the same sort of lamps in the con- 
tinuous-lighting tests, while in other cases no difference was 
observable. Of seven ecenomical lamps supplied by one firm, 
five of the filaments broke within 1,05 65 hours. The longest run 
was 1,0565 hours, and the shortest 23} hours. Omitting these 


Candle-power. 


Watts per candle. 


II. for lamps of initial watts per C. P. of 8 to 4. 


iy is 3” » of over 4. 
Curves Connecting Time with C.P. (percentage), and Watts per Candle 


respectively. 


numbers and others below 100, the average life of eight 16-c.p. 
105-volt lamps was 463:47 hours, and of three 8-c p. 100-volt 
lamps 556 hours. 

Breaking Voltage. 

Having obtained a fairly good knowledge of the efficiency and 
durability of various glow lamps under conditions of constant illu- 
mination aud intermittent lighting, I next attempted to determine 
a quick and ready way of satisfactorily judging the quality of lamps. 
To obtain this end the voltage of several of the lamps already 
referred to was gradually run up for each lamp singly at a uniform 
rate until the filaments broke. At the moment of rupture the 
voltage, current and time of running up were noted in each case. 
Before increasing the normal voltage the current of every lamp was 
carefully measured, and the resistance (hot) afterwards calculated. 
In later trials the resistance (cold) was also found. The four mean 
factors at breaking point are diagrammatically represented in 
Diagram I. А suitable gearing controlled the motion of a falling 
electrode of copper as it gradually dropped through a column of 
very weak dilute sulphuric acid, which, on a 350-volt circuit, allowed 
the pressure of the lamp to be slowly raised to the breaking point. 
One assistant noted the volte and manipulated a chronograph, while 
another recorded the current at moment of collapse. Several lamps 


of like voltage and candle-power were obtained from various firms, 
and had their filaments broken in this manner. The average break- 
ing voltage of the filaments was found to be 230. 


Three-fourths of Breaking Voltage. 


Another series of tests was carried out in the same way as experi- 
ment 5, except that the lamps were tested electrically and photo- 
metrically after, as well as before, being subjected to a high voltage. 
The object was to find what would be the effect on the electrical effi- 
ciency, candle-power, and the resistance of the same kind of lamps 
when slowly raised. from normal potential to three-fourths of their 
mean breaking voltage. It is interesting to notice that the candle- 
power is found to be rather more after the filaments have been 
raised to a high temperature and retested at the initial pressure. 

From the trials of numerous lamps that have been supplied to 
the Post Office, Table A has been calculated, showing their beha- 
viour before and after being raised to three-quarters of their 
breaking voltage. They have been arranged in order of their 
initial efficiencies, and the percentage difference of candle-power 
and watts per candle-power, before and after raising the voltage. 
With the exception of the watts per candle-power in the case of 
the group of lamps of the initial efficiency 4 to 4°5, these differences 
are positive. 


TABLE A.— Table showing Behaviour of 16 c.p. Lamps (100 volts and 
I05 volts) before and after raising their voltage to 170-2 volts. 


| Bet isi After raisi С 
voltage, ng wollte ce Mean differences У. 
Initial No. of 

efficiency tene | Меап Меап 
watts рєт c.p. Mean | watts | Mean watta Cp Watts 
с.р. рег с.р. рег t per c.p. 

c.p. с.р. 
30 — 35 29 158, 3:34 | 161 345 | + 19 | + 33 
35 — 40 95 145 376| 155 | 381| + 69 | + 15 
40 — 45 66 133 4:19 | 1486 | 5:85 | 4117 | - 81 
45 — 50 127 . 469 | 131 | 491 | + 31 | + 47 


The foregoing results may be summed up thus :— 

1. The continuous lighting experiments show that the candle- 
power falls about 30 per cent. in 1,000 hours, and the watts per 
candle rise about 28 per cent. in the same time, as illustrated in 
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Diagram of Breaking Volts, &c. 


the curves below, which connect time with candle-power (per- 
centage), and watts per candle. 

2. In installation work lamps of about 3$ watts per candle, 
burning from seven to nine hours a day, behave as regards life and 
efficiency about the same as when giving continuous illumination ; 
but high efficiency lamps evidently deteriorate more quickly. 

3. That good 100 or 105 volt 16 c.p. lamps, taking 3$ watts per 
candle, should stand a gradual increase of pressure of direct 
current up to 225 or 230 volts (now made 210) in 3 minutes before 
the filament breaks; that when slowly and regularly raised in 24 
minutes to, say, 170 volts, that is, approximately three-fourths of 
the mean breaking voltage previously alluded to, and afterwards 
retested at ordinary voltage, the candle-power should not be less 
than 14:4 nor higher than 17:6, while the watts per candle should 
not exceed four. 

Kvidently, in ordinary lighting, the candle-power of each lamp 
gradually drops, and the watts per candle rise; but when the 
pressure is raised in a short time to three-fourths of the breaking 
voltage the candle-power increases, and so also does the current, 
but the first more rapidly than the second, hence the watts per 
candle should not exceed four for lamps of 3} watts per candle 
after the increased pressure has been applied to the filaments. 
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. This is rather a curious fact, and seems to indicate that when the 
filament is raised to a temperature considerably above that of 
normal, it, if of good quality, undergoes a beneficial change, as if 
the sudden cooling, after being &t an abnormal temperature, causes 
some molecular alteration, which not only lessens its diameter 
and resistance, but affects its emissivity. Under these conditions 
the temperature of the filament is increased, and thus produces a 
greater amount of light. 

A copy of the present Post Office specification for glow lamps is 
iven below. It is not yet regarded by 1ле as being in its final 
orm, but, so far, the conditions laid down have been satisfactorily 

met by certain lamp makers, and this has resulted in a considerable 
improvement in the lamps supplied. We frequently find that 
weakness is apparent at the lamp mounts through the wires being 
too thin, and the jointe between the metal and filament being 
defective. "Test No. 2, in conjunction with 1 and 3, has proved to 
be a valuable means of finding out the good, bad, and indifferent 
qualities of lamps; it is found to give a good forecast of what a 
lamp would do when used in the ordinary way, and may be regarded 
as equivalent to so many hundred hours' run. I have also obtained 
results recently obtained with some 2-watt ** Montgomery " lamps. 
The drop in candle-power with these lamps, as with all other 
economical lamps that I have tested, is very large during the first two 
to three hundred hours’ run, after which time they seem to reach a 
steady state and behave like ordinary 3 to 4-watt lamps ; but at 
this stage the illuminating power is no longer serviceable for Post 
. and Telegraph work, hence the lamps would have to be frequently 
renewed. 

These experiments have been tedious and exhaustive. They 

‘have been carried out under the indefatigable supervision of Mr. 
. Isaac Probert. 


Post OFFICE SPECIFICATION FOR GLOW LAMPS, 


Size of Lamp and Terminal.—The glow lamps are to be to the 
size of a sample which is to be submitted for approval with the 
tender. In the case of lamps withscrew holders, the screw-terminal 
is to be strictly in accordance with the standard which will be sup- 
_ plied to the contractor, and to be of such a size that it can be screwed 

home in the Post Office standard gauge and accurately fitted. 

Marking.—Each lamp is to have distinctly marked on the glass 
the voltage, the candle-power for which it is designed, and the 
maker’s name, with the normal watts per candle-power. 

Examination and Rejection of Broken or Defective Lamps.—Each 
lamp will, on receipt, be tested for continuity of circuit. All lamps 
having broken filaments, loose terminals, or which are otherwise of 
defective manufacture, will be rejected, and an equivalent number of 
good sound lamps must be supplied free of charge by the contractors. 


- Lamps to b: selected for Test. —From the bulk of each delivery a 
number of lamps will be selected at random and tested electrically 
and photometrically. This number will vary according to the 
quantity delivered, viz., 3 per cent. of a delivery of 1000 lamps or 
under, 2 per cent. of a delivery of 1,000 lamps, and up to 3,000, and 
1 per cent. of a delivery of over 3,000 lamps, will be tested. The 
Postmaster-General reserves the right to reject the whole delivery 
if more than 20 per cent. of the total number so selected fail to 
pass either or all the tests hereafter specified. If further tests are 
undertaken at the contractor's request, it will beat his risk and cost. 

Tests.—The following tests will be applied to all the selected 
lamps :— 

1. A photometric test to determine the actual candle power of 
the new lamp at its standard pressure, and an efficiency test to 
determine the watts per candle. The limits of candle power, and 
the maximum watts per candle power allowable for each kind of 
lamp tendered are set out in the attached table. 

2. After being so tested, the pressure at the lamp terminal will 
be gradually raised until it reaches in 24 minutes the pressure 
stated in column 5 of the table. This pressure reached, the current 
will be at once turned off. 

3. The lamps will then be retested as described in Test No. 1. 
The limits allowable for each kind of lamp as regards candle power, 
and the maximum watts per candle power, are set forth in the 
attached table. 


Test No. 2. | Test No. 3. Test No. 4. 


E z Test No. 1. ` a 
2 Standard | ^— 2 fessure | M ME LL P NN essure 
= v= raised to in ' Sz ‘raised toi 
5 E volta. pue edi | 2 mins. | Е = di: 3 mins 5 
“ 5 Мах. | Min. 2 8 Volts. Max. Min. x 2 Volts. 
— = | LETRA — | = 
(| 8100 or 105 85| 75 $9 | 1702 | 88) 72 41 | 210 
| 8110 or 115, 85, 75) 59 174:6 88, 7:2 1 4:1 215 
ES. 16'100 or 105! 17 | 15 |375! 1702 17:6 14:4 | 4:0 210 
or j| 16110 or 1151 17 | 15 |3575 1746 176 144 40 215 
B.C, || 25100 or 105 26:5 2558.5 1702 275 225 $75 210 
| 25110 or 115'26'5 |23:5| $5 | 1746 27.5 225 575 215 
421100 or 105 34 | 30 | 3:4 170°2 35 | 29 365 210 
(| 50, 100 53 47 33% 
Lug 100 105 106 | 94 |29 | bus 
| 


4. In lieu of Tests 2 and 3a proportion of the lamps not exceeding 
one-third of the whole number selected for test, will be raised 
gradually in three minutes to the pressure stated in column 7 of the 
table. The lamp under test must not fail in any way while the 
pressure is being increased from its normal voltage to that named 
in column 7 of the table. 

5. The candle power of all lamps tendered for must be in terms 
of the English standard candle. 

Norz.— Tho Post Office measurements will be made with an im- 
proved Trotter photometer, and the standard of light will be either 
the Vernon-Harcourt or the Hefner-Amyl-Acetate, the former 
being taken for the purposes of this 5 as one English 


candle, and the latter as 0:88 of an English candle. 


ELECTRICAL PLANT OF THE DUQUESNE STEEL 
WORKS AND BLAST FURNACES.* 


The Carnegie Steel Company (Limited) have recently put into 
operation at Cochran, Pa., about 12 miles from Pittsburg, an 
extensive new blast furnace plant, on property adjacent to their 
well-known Duquesne Steel Mills. Several excellent features are 
noticeable in connection with the electrical plant, the function of 
which is to supply light and power to the steel mills, six furnaces, 
and the various buildings and yards appertaining thereto, an area 
of over 100 acres. 

The Electric Power House.—This plant is situated in a separate 
brick building, 200ft. by 50ft., having a steel shell. The building 
is divided into three parts ; the central, 120ft., contains the elec- 
trical machinery and switchboards, which will be described in 
detail below. The 40ft. at the northern end contains the office of 
the superintendent of the electrical department, and a storeroom 
for wire, spare parts, &c. The 40ft. at the southern end comprises 
the machine or repair shop, which is equipped with lathes, drill 
presses, milling and slotting machines, &c., all operated from a 
shaft driven by means of а 10 н.р. multipolar shunt-wound motor. 
A 10-ton electric travelling crane runs the entire length of the 
building. The great advantages of such a crane and repair shop 
are obvious. 

Generators.— In the power house are two 500 H. P., 250-volt, 
direct-current, 10-pole generators, each direct connected to a 
Buckeye tandem compound condensing engine, 18in. and 323in. 
by 33in., operating at 130 revolutions per minute, and exhausting 
into a standard Blake condenser. These generators were built by 
the Westinghouse Electric and Manufacturing Company, and 
represent their latest development in dynamo design and oonstruc- 
tion. The field poles are built up of laminated steel, and they are 
cast into the yoke, which is divided vertically. The armature core, 
which is pressed and keyed upon the engine shaft, consists of 
laminated steel discs slotted around the periphery. When the 
discs are superimposed upon each other, they form grooves into 
which the conductors are placed. These conductors are composed 
of rectangular copper bars, shaped upon moulds and thoroughly 
insulated before being placed upon the core. The brush-holder 
mechanism is supported by brackets projecting from a cast-iron 
ring secured to and supported by the field yoke. Each machine 
has 10 brush arms, each carrying five carbon brushes. These 
generators are operated in parallel, and supply power to a large 
number of direct-current 220-volt motors used for various purposes 
throughout the plant. Six direct oonstant-current 0-lig t arc 
dynamos supply current to arc lamps in the various buildings and 
yards. These machines are direct connected by flexible insulated 
couplings to six 50 н.р. shunt motors, which are also operated by 
power from the generators described above. The exciting current 
for the arc machines is also taken from the same generators. The 
arc machines are symmetrically located on each side of an aisle, 
which is directly opposite the arc switchboard, this arrangement 
being very convenient for the attendant. Each of these units (arc 
machine and motor) is mounted upon a separate foundation. On 
а similar foundation is a 45-kilowatt, 7,200-alternation, single-phase 
generator, which is also direct connected to à motor and excited by 
current from the large generator. This machine is used for supply- 
ing eurrent to about 900 incandescent lamps distributed in the 
various buildings. 

Switchboards.—A white marble switchboard, supported by an 
iron framework, stands between the two large direct current 
generators. This is the power board, and upon it are mounted 
the necessary switches, circuit-breakers, ammeters, voltmeters, and 
rheostats, for controlling the two generators; it consists of two 
generator panels, one main panel and six feeder panels. All the 
connections are made on the back of the board. А large single- 
pole switch, mounted on an iron pedestal near each of the direct- 
current generators, is for the equalising circuit, which is carried 
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directly from one generator to the other under the floor. The arc 
switchboard consists of six marble panels, the three on the right 
containing the circuit-breakers and switches for controlling the six 
direct-current motors, while upon the other three are mounted the 
ammeters, circuit-breakers, plugs and plug receptacles for control- 
ling the arc machine and arc circuits. By means of the plugs any 
one of the machines may be connected to any of the feeder circuits. 
All wires from the arc machines and their driving motors are carried 
through hollow posts to a pine switchboard situated under the 
marble one in a light, dry cellar, the floors of which are concreted. 
No so-called ‘‘temporary work" can be found in the plant, the 
entire installation having a substantial and permanent appearance. 

No wires are visible on the ceiling or walls of the building, except 
at the northern end, where they are brought from the cellar in two 
groups—positive and negative— up the wall and through a 
circular gable window to a line of steel poles, 50ft. in height, upon 
which they are carried through the yards and to the buildings. 
The arc machines, alternating-current generators, marble switch- 
board and all the motors installed in the power house were also 
manufactured by the Westinghouse Electric and Manufacturing 
Company. 

Electric Cranes.—There will be over 40 Morgan electric cranes in 
the plant ; all of these are driven by 220-volt direct-current motors 
manufactured by the Westinghouse Electric and Manufacturing 
Company. Each of the six casting houses is equipped with two 
10-ton three-movement electric travelling cranes. А 10 Н.Р. multi- 
polar motor, enclosed type, is used for the hoist—10 н.р. for bridge 
travel and 33 н.р. for carriage. The hoist and carriage motors are 
equipped with automatic electric brakes—the bridge motor with 


powerful foot brakes—an arrangement which permits of a very 


accurate movement in each direction. These cranes carry the pi 
iron to the metal breaker. Each blowing engine house is provided 
with a 25-ton three-movement crane of 61ft. span ; a 20 H.P. motor 
being used for hoist, 5 н.р. for carriage, and 30 н.р. railway type 
motor for bridge travel. Automatic electric brakes and foot brakes 
are supplied, as on the cranes in the casting houses. А 50-ton 
electric crane of a special type, built by the Morgan Engineering 
Company, is erected over the metal mixer. It is a four-movement 
crane ; two hoists, one carriage, and one bridge movement. The 
motors аге; 100 H р. for main hoist, 20 н.р. for auxiliary, 10 Н.Р. 
for carriage, and 30 Н.Р. railway type for bridge. By means of 
this crane the molten metal is poured from the ladles into the metal 
mixer. In this way metal from soveral different furnaces is mixed 
together before being run into the converters. There is a 10-ton 
electric crane of 50ft. span installed in the pump house. The 
motors thereon are 10 н р. for hoist, 10 н.р. for bridge and 3} n.r. 
for carriage. 

Other Uses of Electric Motors.—' The metal breaker is direct con- 
nected to а 60 н.р. multipolar shunt-wound motor. The breaker, 
which is provided with a flywheel 4ft. in diameter, is fed from a 
long table, driven, through suitable gears, by a 30 н.р. railway 
type Westinghouse motor. Cranes are used to lift the metal to 
the table. This apparatus can handle over 100 tons of pig iron per 
hour. Each casting house is provided with a 5-ton conveyer ; this 
is a carriage running the whole length of the casting house, and 
thence to the stock yards. Its function is to carry all the scrap 
iron to the foot of the furnace hoist, from where it will be taken to 
the top of the furnace again. A Westinghouse railway type motor 
moves this conveyer, and although working night and day in an 
extremely warm and dusty atmosphere, it has proved entirely 
successful. The operator on the conveyer is protected from the 
heat by an iron cage. 

- Over the ore stock yard are three electric travelling bridges of 
200ft. span. These were constructed by the Brown Hoisting and 
Conveying Company, of Cleveland, Ohio, and are the largest ever 
built for the purpose. The carriages are driven by steel ropes, all 
the machinery, such as drums, clutches, &., being mounted on 
the bridge. Two 100 н.р. Elwell.Parker shunt motors are direct 
connected to the drums, and enable the operator to move the 
bridge, carriage and hoist at the same time. The purpose of these 
bridges is to unload all the ores needed for the furnaces. A 20 H. P. 
shunt motor drives the crushing machines in the ore-sampling 
department, and a 2 н.р. motor is used in the laboratory. In fact, 
electric motors are in use in almost every part of the plant for a 
large variety of purposes. 


p———————— 


An Electric Street Cleaner.—The New York papers describe 
an electric street-cleaning car recently introduced in the streets 
of that city, The car is fitted with a trolley and also accumu- 
lators, so that it can be used on any tram lines. The idea is 
to sweep the street from kerb to kerb inwardly toward the 
tracks, then when the self-loading car passes over the tracks 
at any desired speed it takes up the refuse and conveys it to 
any desired location. 


- =. 


ON THE MULTIPLICITY OF BRUSHES IN LARGE 
GENERATORS.* 


BY WILLIAM BAXTER, JUN. 


When the ide gone generators first came into use there was 
uite a difference of opinion as to the proper number of brushes. 
erman builders adopted the plan of making the number equal to 

the number of poles, but the English electricians maintained that 
this complication was undesirable and inexcusable, inasmuch as it 
could be avoided by the simple process of cross-connecting the com- 
mutator. American engineers, as a rule, were in favour of single 
brushes in the early days, but they soon changed to the multiple 
system ; and at the present time it is doubtful if a manufacturer 
can be found who does not follow the latter construction. 

The reason for this change from simplicity to complication is to 
be found in the fact that carbon brushes came into use at about the 
time when the multipolar machines were being introduced ; and 
as these brushes are of a much lower carrying capacity than 
copper, the number in parallel, or in other words their cross-section, 
must be increased. This, asis evident, can be done in two ways, one 
of which is to widen the face of the commutator so as to place a 
greater number in a row ; and the other is by placing brush holders 
at all the equipotential points and connecting the a!ternate ones in 
parallel. If the latter plan is adopted the face of the commutator 
can remain of the normal width, and this fact is, in all probability, 
the chief cause for its adoption, it being believed, no doubt, that 
the cost of construction would thereby be reduced and a more sym- 
metrical design obtained. It is by no means certain that the multi- 
plicity of brushes reduces the cost of construction or that it renders 
the design more symmetrical ; but even if it did its adoption could 
not be deemed advisable for these reasons alone. There are two 
things to be considered in all such cases ; the first and most impor- 
tant one is the effect upon the operation of the machine and the 
second the cost of construction. 

A very little reflection will show that the two-brush machine will 
prove the most satisfactory to the user, and will be subject to less 
deterioration, owing to the fact that it will be better taken care of. 
If there are but two brushes, they can be located at any point on 
the periphery of the commutator, where they will be most accessible ; 
and this fact, of itself, will ensure their receiving better attention. 
If multiple brushes are used this may not be the case, in fact 16 is 
almost sure not to be. The brushes on the sides, and on top of the 
commutator, will receive proper care, but those underneath will 
not, for even the most faithful attendant cannot be expected to 
watch as closely these inaccessible parts, and it is very probable that 
the owner himself would neglect them if he had to take care of the 
machine. Many men maintain that such objections amount to very 
little, that the attendants are paid for their services, and if they do 
not perferm their duties faithfully they can be discharged and 
better men obtained ; but the fact is, as every one who has had ex- 
perience in such matters knows, that it is difficult if not impossible 
to find men who will give just as much attention to inaccessible 
parts as they will to those that can be reached without inconveni- 
ence or danger. Another objection to the use of multiple brushes 
is the difficulty involved in adjusting them to the non-sparking 
points. This is by no means an unimportant matter, for upon it 
depends the life of the commutator to a very great extent. Un- 
skilled men very often find it difficult to set a single pair of brushes 
so that they will not spark; such being the case, what can be 
expected when multiple brushes are used? If all the men who take 
charge of electrical machines were competent, the difficulty of 
adjusting multiple brushes would not be very much of an objection, 
but the number of incompetent men is very great and is constantly 
on the increase. There was a time when those who know nothing 
about electrical machinery would not attempt to take care of it for 
fear of being killed by a shock ; but any number have now found out 
that there is no such danger with incandescent lighting generators, 
and the result is that there are engine attendants everywhere who 
claim to be expert in the care of generators simply because they 
have had charge of one for a few months. The fact that the pro- 
per adjustment of multiple brushes is beyond the capacity of the 
majority of the men who are in charge of machines of that type cau 
be verified by an actual inspection of isolated plants. Two-pole 
generators that run sparkless can be found everywhere; but a 
sparkless running multiple brush machine is the exception, and this 
is true even in plants of several hundred kilowatts capacity. 

If these points are well taken then it is evident that machines 
with a single pair of brushes are the most desirable from the stand- 
point of the user. They will be kept in better adjustment, not only 
because it requires less skill to do so, but also because the parts are. 
more accessible and therefore can be given the proper attention 
without inconvenience. bes ay "Sh sd 

The sparking of multiple brushes is not always the fault of the 
attendant. In many cases it is due to the fact that the various 
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parts of the machine are not in accordance with each other, and 
therefore the non-sparking points either shift backward and forward 
as the armature rotates, or else are never in line with the brushes. 
If the brushes are placed at equal angles around the commutator 
they may and they may not rest on the non-sparking points. If 
the commutator segments and the armature sections are equally 
spaced, and the magnetic circuits are of equal strength, and the 
fields symmetrical, the equipotential points and the position of the 
brushes will agree ; but under any other condition they will not. 
It is difficult to obtain exact agreement of all these points, there- 
fore it is difficult to obtain a non-sparking condition with multiple 
brushes. The result is accomplished by the best manufacturers, 
but only by the exercise of the greatest skill in the design, and the 
greatest accuracy of workmanship in the construction. 

With two brushes all these difficulties are considerably reduced, 
and the same amount of skill and accuracy of workmanship will 
produce better results, or more properly speaking, such a machine 
of equally good design and construction can be adjusted to run with 
less sparking. The reason for this is that if there are as many 
brushes as there are poles, each one must rest on a neutral point 
to avoid sparking. If the fields are not symmetrical and of equal 
strength, the neutral pointe will not be equally spaced around 
the commutator, and therefore it will be impossible to have all the 
brushes on the line. If only two brushes are used this difficulty 
will not be encountered ; if the armature is wound with the equi- 
potential sections in series, the irregularities in the induction of the 
several magnetic circuits will, to a very great extent, counteract 
each other, and as a result the difference between the arc separat- 
ing the brushes and that between the neutral points on the commu- 
tator, with which they come in contact, will be so small as to 
produce little or no sparking tendency. If the armature is 
connected in parallel, the inequalities of induction in the several 
magnetic circuits may shift the position of the neutral points on 
the commutator ; but as only two of these are in contact with the 
brushes, two can be adjusted so as to nearly agree with each other 
sufficiently well to obviate practically all sparking. 

If the series connection of the armature could be used in every 
case perhaps the majority of engineers would be in favour of the 
two-brush system, as then the cross connection of the commutator 
would not be necessary. It is very generally believed that a cross- 
connected commutator is not as reliable as one not so made, and 
also that it is expensive to manufacture. These notions, however, 
are not correct; there are simple ways of cross connecting that 
are perfectly reliable and not at all expensive: in fact, as far as 
cost goes, the saving of the brush holders, and ring for supporting 
them, would more than pay for the additional expense placed on 
the commutator, by the cross connecting thereof. In the early 
days of multipolar generators there was a valid reason for not using 
two brushes, which was that as carbon brushes were used the sur- 
face of the commutator would have to be widened. Since that 
time, however, woven wire brushes have come into use, and have 
been found to be equal, if not superior, to the carbon. The carry- 
ing capacity of these is so high, and the resistance of contact so 
low, t, with them, extra width of commutator would not be 
necessary. 

The writer has many times tried to find out why every one ad- 
heres to the multiple brushes, but has thus far failed. In almost 
every case the reason given is that the matter has been thoroughly 
investigated, and the latter arrangement found tobe the best. This 
is a very indefinite although easy way of disposing of the case, but 
it proves nothing. A great many men may have come to the above 
conclusion after a thorough investigation of the matter ; but others, 
and perhaps a greater number, after a similar investigation, have 
come to the opposite conclusion. To the writer it looks very much 
as if this were another verification of the old saying that men’s 
minds run in grooves. There are very few leaders, and almost every 
one follows in the footsteps of those who are successful. As the 
large concerns have adopted the multipolar construction, the smaller 
ones fall into line and do the same thing, because they are afraid to 
strike out on an independent track. Perhaps some day a concern 
of more than ordinary courage will depart from the beaten path and 
place on the market two-brush machines. If such a thing should 
come to pass, we would be able to find out in a practical way which 
system is the best. In the opinion of the writer the two brushes 
would come out, victorious. 


— 


BOOKS RECEIVED. 


Taschenbuch für Monteure Elektrischer Beleuchtungsanlagen.“ 
By S. Von Gaisberg. Twelfth edition, revised and enlarged. 
(Munich and Leipsig: R. Oldenbourg.) 

Proceedings of the Northern Society of Electrical Engineers.“ 
January to May, 1896. Vol. III., No. 1. (Manchester: Eastwood 
and CO. Price бз.) 

Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XIL, Parts 7, 8, 9 and 10. (London: 
Andrew Reid and Co.) 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, September 18, 1896. 

Street Railway Questions.—At the Convention of the New 
York State Street Railway Association, held in Binghamton, 
N.Y., on the 8th inst., some valuable and interesting Papers 
were read on street railway subjects. Mr. W. J. Clark, in a 
Paper entitled * Some Hints on Railway Practice,” referred 
particularly to the subject of standardising rolling stock. He 
argued that in street railway operation there was not the 
necessity for the full and constant study of standardising 
rolling stock that is being carried on on steam railroads. He. 
stated, however, that it would be unquestionably an advan- 
tage, both to the manufacturer and the user of electric railway 
apparatus, if some definite positive rule for the rating of all 
electrical apparatus were fixed. It would make little differ- 
ence what this basis of rating was, provided it was universal, 
well-understood and thoroughly insisted upon by street railway 
men. Mr. James B. Cahoon dwelt upon the importance and 
necessity of carrying out a system of daily inspection and care 
of street car equipments. Such a system of inspection had 
two principal objects, namely, first, to prevent breakdowns 
when the car is out on the road and the consequent annoyance 
to passengers, as well as the blocking of traffic and the throw- 
ing of the cars off their schedule time; and, second, the 
reduction to а minimum of the repairs necessary to maintain 
the equipment in good order and the prolongation of their 
life. He then discussed what he regarded as the best methods 
of accomplishing these objects, and by so doing obtain the 
best results with the least expense. In his address before the 
Convention, President Rogers referred to the universal adop- 
tion by large plants of direct-connected generators, over 80 
per cent. of the machines produced during the year being of 
that class. He questioned, however, the wisdom of adopting 
direct-connected units in smaller cities and towns where the 
demand for power is not great and real estate is comparatively 
cheap. 

An Electric Yacht.—On September 10th an electric yacht 
was launched at Nyack, N.Y., which in many respects is a 
remarkable vessel In her construction expense was not 
stinted in the least, her owner, Mr. John J. Astor, being one 
of the most wealthy citizens of America. The yacht was 
christened “ Utopian," and she is said to be the largest craft 
of the kind in the world. She is 72ft. long over all, 12ft. 
beam, and has a draught of 3ft. біп. She is equipped with two 
screws, which are operated by 25 н.р. electric motors, deriving 
their current from 480 cells of storage battery. The batteries 
will be capable of maintaining current for & continuous run 
of 12 hours, at a speed of 16 miles an hour. The yacht is: 
fitted with electric lights, electric bells, &c., and electricity is 
utilised in every manner possible to promote comfort and con- 
venience. 


Assignment of a Prominent Engine Company.—The Arming- 
ton and Sims Engine Company, of Providence, R.I., a few 
days ago assigned all of its property to a committee of creditors. 
The insolvency of the estate of the late Henry C. Cranston, of 
Providence, is said to have been the immediate cause of the. 
assignment. This Company was one of the first in the 
United States to undertake the building of steam engines that 
would meet the exacting requirements of electric lighting, 
and was very successful in its efforts. The concern was held: 
in high regard in the electrical trade, and it is the subject of 
deep regret that the Company has thus become involved in its 
financial affairs. 


Water Power at Montreal.—On September 12th the corner 
stone of the main dam of the power house of the Lachine 
Rapids Hydraulic and Land Company, at Lachine, Canada, a 
few miles from Montreal, was laid amid formal ceremonies, 
a large and representative party being present by invita- 
tion. The completed plant will have a total capacity of 
14,000 н.р., and current will be generated on the three-phase 
system, at a pressure of 5,200 volts. It will be carried to 
Montreal, where it will be reduced to a working pressure of 
110 volts, and distributed throughout the city in underground 
conduits, 500,000ft. of which have already been contracted for. 
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CORRESPONDENCE, 


—— 
LONG-DISTANCE TELEPHONY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: You ask me to express my opinion regarding Mr. 
W. H. Preece’s proposal in the direction of long-distance 
telephony or telegraphy. I have explained my own views so 
fully already that I am reluctant to do it again, and the nature 
of my opinion may be readily anticipated by anyone who has 
considered my theory. 

Briefly put, I understand from tbe later portion of Mr. 
Preece’s paper* that he thinks it right and proper to bring 
the two members of a pair of conducting leads as close 
together as possible. So I understood before. This will 
reduce the inductance of the circuit to the least possible, and 
at the same time increase its permittance. Now, it is a long 
way to America, and one may never get there; but it is as 
well to go in the right direction. Those who are acquainted 
with my theory will recognise that the direction taken is the 
opposite one to that which I have so often advocated, and 
have demonstrated both theoretically and by reference to 
practical examples—that is, we should go in the direction of 
increasing the inductance and reducing the permittance, so 
far as those two elements are concerned. 

But the matter cannot be treated in a letter. I beg to refer 
all who may be interested in the subject to various papers in 
the second volume of my “ Electrical Papers,’’ and also to the 
portions of the fourth chapter of the first volume of ‘‘ Electro- 
magnetic Theory " which are devoted to this matter, where I 
have taken pains to express the general results of my theory in 
plain English. Гог any corrections that may be needful, and 
with which I can agree, I shall be thankful, for the sake of 
future editions. For I hope that electromagnetic theory, like 
self-induction, has come to stay.—Yours, &c., 


September 27, 1896. OLIVER HEAVISIDE. 


FREEZING OF BATTERY CELLS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: The Daily Chronicle of this date quotes some inte- 
resting particulars (from the Klektroteknisk Tidsskrift) of the 
working of the electric-light plant on board the arctic ship. 
“Fram.” It is stated that the accumulators froze right 
through, but the acid-blended ice proved an excellent elec- 
trolyte, and the frost did not interfere with the working of the 
accumulators.” 

It would be extremely interesting to know what exactly is 
the action of different degrees of frost on the electrolyte of 
secondary batteries (and other batteries, for that matter) ; 
and what alterations take place in the condition and working 
of a given cell, when frozen partially or solid. I cannot under- 
stand that a cell can act at all when it is frozen solid, for 
there can be no transmigration of the ions; and even when 
partially frozen, as was probably the case оп board the 
* Fram” (the partial freezing being due to the different 
freezing points of acid and water), I should have thought the 
action would be impaired. Perhaps some of your readers (in 
North America, e. /.) can give authoritative information on 
these points. Such would be extremely valuable; though if 
there are any who have visions of refrigerating accumulator 
rooms as a means against buckling, I am afraid their hopes 
will be dashed.— Yours, &c., 


Croydon, September 28th. W. Perren Mavcocx. 


THE POSITION OF SCIENCE IN OXFORD. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: With your permission I should like to bring forward 
one or two points in relation to the position of Science in 
Ozford not dealt with in your leader on the subject. 

A clear distinction should, I think, be made between Tech- 
nical Education and the study of Applied Science. Central- 
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isation would be fatal to the former, which is needed all over 
the country; but the latter can be studied to the best advan-. 
tage where the most perfect appliances can be gathered 
together, and this is practicable only in a limited number of 
localities. The technical experience acquired in actual work 
is too frequently confined to the processes used in some one 

place; and although a university is powerless to impart this 
kind of knowledge, still it might give facilities for studying 
the methods of other countries and other minds, to an extent 
difficult of realisation under existing circumstances. At Oxford 
especially there is comparatively little provision made for work 
of this kind. The course ends just when it is beginning to 

become useful. The new Research Degree, it is true, affords 

а recognition of post-graduate study, and its scope might 

be easily extended to cover a number of departments 

of Applied Science, if the necessary appliances were forth. 

coming. For example, an organised study of the pro- 

cesses of electric smelting would undoubtedly lead to 

discoveries as valuable from a scientific as from a practical 

standpoint, but we have no current strong enough. Among 

our chemists are men capable of directing research, but their 
time is taken up with the ordinary routine of teaching. The 

laboratories are mainly adapted and mainly used for teaching 
for the schools, and to the majority of the men success means 

an appointment to a good teaching post. This state of things 
cannot last—the country is overrun with teachers. A 
university which trains men for the medical profession ought, 

to be consistent, to give instruction also, in a course of post- 
graduate study, in other branches of Applied Science. But if 
it does so at all, the thing must be done thoroughly. Few 

men after leaving Oxford would care to go to a second-rate 

technical college, and few technical colleges capable of teach- 

ing graduates would not also arrange to teach Pure Science. 

The new discoveries would naturally come from those most 

closely in touch with recent inventions, and in the end the. 
universities that neglect Applied Science must be left behind. 

It is not possible to separate Pure and Applied Science. 

Faraday's experiments bore fruit in the dynamo, and Davy's 

discovery of the arc light gave birth to a new industry ; but 

in return the problems of electric lighting supplied the 

physicist with data and a motive for the study of hysteresis and 

magnetic permeability. In the hands of the engineer the induc- 
tion coil becomes the transformer, and affords new problems 
to the mathematician. There is scarcely a single department 

of Physics or Chemistry in which for the last 50 years the 

lines of research have not been marked out, and the means 
of prosecuting them provided, as the incidental result of some 
practical application of Science. Yet there are many in the 
university who seem to regard the study of these practical. 
applications as infra dig. Й 

It would be a waste of money to establish all over the 
country technical colleges in which only а minimum of Pure 
Science is taught, unless these are regarded in the light of 
elementary schools of practical science, and some great 
central institutions are provided where men who have got 
beyond the examination period may work out some definite 
problem, with all the advantages afforded by daily contact 
with specialists in the subjects connected with it. 

I agree with the opinion expressed by Prof. J. J. Thomson 
in his opening address in Section A of the British Association 
as to the value to the student of research work, and I would 
go farther and say that the educative value of a research is 
not in the least diminished by the prospect of a practical out- 
come, if only the true scientific method is adhered to, as it 
should be in any institution for the study of Aplied Science in 
connection with the university. 

The main difficulty is to provide the necessary appliances. 
New inventions follow one another so rapidly that the best 
appointed laboratory soon gets behind the times, unless large 
sums of money are spent yearly upon it; and the cost of 
keeping pace with modern progress in Applied Science would 
be prohibitive. I venture to make a suggestion specially 
applicable to electrical engineering, by which this difficulty 
might be overcome. | 

If suitable buildings were provided in Oxford, Cambridge, 
and some of the provincial colleges, a system might be intro- 
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duced whereby manufacturers should lend new forms of appa- 

' ratus and machines to go the round, stopping in each place a 
term or more, and being then passed on and replaced by fresh 
exhibits. Something of this kind has been done in connection 
with Papers read before the Institution of Civil Engineers, 
and the loan collection of scientific instruments was a step in 
the same direction. What is wanted is for the students to 
see the machines in action, and if possible handle the appa- 
ratus, as well as have its construction explained. In some 
eases the objects, such as parts of dynamos or engines, would 
be merely exhibits, and the owners would have the benefit of 
a splendid advertisement. In others, something must be paid 
for wear and tear, or the equivalent loss of value credited to 
the owners asa donation. А cyclist can have the latest thing 
in bicycles by paying about £5 a year. Why should not a 
university have some of its teaching appliances on similar 
terms ? 

Obviously such a scheme could only be carried out in con- 
nection with a few large centres of instruction, and this is а 
strong reason in favour of Applied Science being undertaken 
a5 Oxford and Cambridge.—Yours, &c., 


Oxford, September 22, 1896. GkORGE J. Burcu. 


NEW MEN AND OLD PLANT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Your correspondent, my late assistant, Mr. A. T. 
Cooper, has done well to admit his rivalry and present 
position. His disclaimer of pique and spite in view of his 
letter must be taken with & bushel of salt. I have hesitated 
to reply to him; and were it not that his newly-found 
championship of my predecessor (which does him credit, 
but was not needed) is eclipsed by his failing regard for 
truth, I would have refrained from answering. That his 
championship of these works is newly-found is evidenced by 
his letter to me of May 20th last (and which I now hold), 
wherein he expresses his opinion that the station and mains 
are in a half-hearted condition due to the amateurish way in 
which things were started here. He also declares himself to 
be ashamed of the place, and anxious to see things put 
straight. 

Mr. Cooper is apparently sore about my instance of the 
‘ramming and jambing to which the cables were subjected. 
I did not rely upon that instance only, but gave the average 
number of cables in a single pipe over the whole town; Фе, 
rather more than six. The figure is Mr. Hesketh's, not mine; 
as also is the recommendation to adopt paper cables. 

With regard to the failure of the cables, I will quote your 
other correspondent under the same head, Mr. Jas. Pearson. 
After speaking of the fact that the Ferranti set is not yet 
running, he says, ‘‘ You can easily guess the effect on the 
working. Extinction after extinction, the service brought 
into disrepute.’ Yes, Sir, ''extinction after extinction ” 
has been and is the order of the day, but caused entirely 
by cables! There has only been one breakdown of alternating 
machinery this year, and that was due to a short on the 
mains. | 

With regard to the subject matter of Mr. Pearson's letter, I 
was interested in his historical statements, but his personal 
remarks do not in the least affect me. I would say, however, 
that in formulating my report I was not influenced by, nor 
did I recognise, any clique or party. 

I think I have said sufficient to prove my case to the satis- 
faction of any impartial mind ; and the fact that my Committee 
spent no less than ten hours in the consideration of my 
report, and at the end of that time adopted it unanimously 
(as also did the General Purposes Committee and the Town 
Council) is, I think, sufficient evidence that those most nearly 
concerned, and those aware of the circumstances, were con- 
vinced that the statements made therein were true. 

I must now withdraw from the controversy.— Yours, &c., 

Rost. C. Quin, 
| | Dorough Electrical Engineer. 

Corporation Electricity Works, Blackpool, 

| September 25, 1896. 


. Tralee, Ireland, by 6th inst. 


TRADE NOTES AND NOTICES. 


5 under the above heading me 
not rst Thursday morning. ew pr ru 
Price Lists, and simular matter should be sent early in the ] 


SPECIAL NOTIOB—tThe 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 7s. 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active prepara'ion, and circulars and 
full information will shortly be forwarded. The Subscription price 
remains 5s., postage 94.; abroad, 6s. 6d., post free. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions oan be obtained of the Booksellers 
or direct. from the Publishing Offces, 1, 2 and 3, Salisbury-court, Fleet- 
street, London 

“Тнк ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A 
Fleming, M.A., D.Sc., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

LABORATORY NOTES AND Forms.—With the above title, we have read 
seb of 40 Elemen snd Advanced 1 ae = ш осы 

classes. ese have been pre y . J. A. Fleming 
ait A will A found of greet service to "Teachers Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistante, and to serve as a record of the work done by the student. 
Form is supplied either singly at 4d., or 3a. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twenty Elementary (or Advanoed) 
Exercises can be obtain proe 5s. 6d. nett. e complete set of T'wenty 
Elementary and Twenty dvanced Exercises are price 10s. 6d. nett, or in 
handy portfolio, price 12s. nett, or bound in strong cloth case price 12s. 6d. 
nett (now ready). Strong portfolios can be had, price ls. each, A full 
prospectus sent post free. 


"SuBMARINE CABLE-LAYING AND КЕРАІВІМО.”—Ву Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 12s. 6d. Now ready. 

“Tue Work or Herts.”—By Dr. О. J. Lodge, with many original 
illustrations, price 2s. 6d. nett, is now ready. 

“ ELzorRIO LAMPS AND ELzOTRIO LicHTING," by Prof. J. A. Fleming, 
M. A., D. So., F.R.S., is now ready. he book is handsomely bound. 
and full of original illustrations, designs, initials, &o. Price 7s. 6d., post 
free. Prospectus post free. 

% ELROTRIO Моттуе PowER.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good „ and contains 230 illustrations. Price 108. 6d. 
post free (a 8.). 

free (abroad ls. 
_ “Daum ARMATURES AND COMMUTATOBS. "—By Mr. F. MartenWeymouth. 
is also ready; price 78 6d. (abroad 88.). Prospectus on application. 

"ELEOTRICAL ENGINEERING FORMULA,"a pooket-book by Messrs, W. 
Geipel and H. M. Kilgour, is now e price 7s. 6d., by t 7s. 9d, 
(abroad 8в.). A large paper edition with wide margins can be supplied, 
price 12s. 6d., post free 18s. (abroad 13s. 6d.). Prospectus on application. 
„„ TRE STEAM ENGINE INDICATOR AND INDICATOR DlaoRAUS. Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

„THE INOANDESCENT LAMP AND ITs MANUFAOCTURE.”—This book, 
written by Mr. Gilbert S. Ram, is now ready; price 7s. 6d. (abroad 8a.). 
Prospectus on application. 

' ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. ; 


* MorivE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
E. Tremlett Carter, C.E., M. I. E. E. Ready ina few days. Price 128. ôd., 
post free ; abroad, 13s. 6d. 


TENDERS INviTED.—The Directors of the Lancashire and York- 
shire Railway invite tenders for the supply of stores during the 
12 months ending October 31, 1897. Amongst the artioles re- 
quired are copper tubing, brake blocks, india-rubber, glass, iron 
castings (hydraulic and water pipes), ironmongery, steel and files, 
sundry tools, way materials, &c. Further particulars and forms of 
tender may be obtained on application at the Stores Department, 
Osborne-street, Manchester. Tenders addressed to the Directors 
must be lodged with the Secretary, Mr. C. W. Bayley, Hunt's 
Bank, Manchester, by 10 a.m. on Monday, the 12th inst. Some 
further information appears in our advertisement columns. 


— "lenders are invited for the delivery of 22,000 metres 
(13 miles 1,180 yards) of rails with the necessary fishplates and 
screws for the electric tram line about to be constructed between 
Christiania and Holmenkollen. Tenders to be sent in sealed 
envelopes, marked Aubud,” by 15th inst., to the Tramway Com- 
pany's Offices, 47, Kirkevien, Christiania, where the conditions can 
be procured. The rails must be delivered in Christiania by Jan. 18 
next. 


Tenders are required for the supply of galvanised tele- 


phone wire (No. 8 B. W.G.) and various other stores by the Tralee 


and Dingle Light Railway Company. Tenders to the Secretary, 


———— Тһе Leyton Urban District Council invites tenders for 


the installation of the electric light in the Public Library. 


Tenders must be delivered at the meeting of the Council at 7 p.m. 
on October 6th, at the Town Hall, Leyton, 
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TENDERS InviTED.—The Directors of the Dundee Royal Lunatic 
Asylum invite tenders for boiler, fittings, steam pump and piping, 
wiring, fittings, accumulator batteries, steam and oil engines and 
dynamos, for the electric lighting of the Institution. Tenders re- 
quired by noon Friday, Oct. 9th. 

The Spanish Minister of Marine invites tenders for the 
laying of asubmarine telegraph cable between the islands of Luzon, 
Panay, Negros, and Cebu (Philippine Islands). Provisional 
deposit, £2,000; definite deposit, £4,000. All particulars may be 
obtained from the Ministerio de Ultramar, Madrid, and tenders 
must be in by December 13th. 

The Société Nationale des Chemins de Fer Vicinaux 
invites tenders for the electrical equipment of about 14 miles of 
suburban railway at Charleroi and elsewhere, on the overhead 
trolley system. Particulars fromthe Company, Rue de la Science, 
26, Brussels. Tenders to be in by October 28th. 

The French Post and Telegraph authorities invite 
tenders for the supply of 70 tons of galvanised iron wire, 22mm. 
diameter; 50 tons ditto, 5mm. diameter ; and 100 tons ditto, 7mm. 
diameter. Tenders to the Sous-Secretariat d'Etat des Postes ot des 
Telegraphes, Rue de Grenelle 103, Paris, by Ost. 16. 

— — The Municipal authorities of Bucharest, R umania, 
require tenders for the supply and erection of two steam engines 
at the hydro-electric supply station at Grozaveste. Tenders to be 
directed to La Mairie, Bucharest, by Nov. 16. 

The Municipal authorities of Werl in Westphalia 
invite tenders for the construction and working of electricity 
supply works for the supply of current for lighting and power 
purposes, including the supply of the necessary energy for the 
operation of an electric tramway between Werl and Wickede. 
Tenders to be sent to Der Magistrat, Rathhaus, Werl, Westphalia, 
by Nov. 3. 

TENDERS ACCEPTED.— The question of the introduction of an 
improved system of mechanical traction on the Hull tramways has 
been before the Council for a considerable time. Though it 
is probable that electric traction will be eventually adopted no 
definite decision has been arrived at. Tenders were recently 
invited for working the tramways on lease for 12 months, and in 
response to this invitation the following offers have, it is stated, 
been received :— 

W. Nettleton (accepted) .................. £100 per mile (single line) 
W. S. Graff Baker...... iussa tetas Usu RES 105 " ) 
New General Traction Co. ............... 105 z э” 

TENDERS RECEIVED.— The Markets and Fairs Committee of the 

Birmingham Corporation recommend the Council to accept the 
tender of Mesars. Mavor and Coulson, of Glasgow, for the supply 
of electric lighting plant for the meat market and laughter 
houses. The amount of the tender is about £8,000. 

APPOINTMENT. —Mr. Gilbert Bell, assistant engineer at the Man- 
chester Electricity Supply Works, has been appointed resident 
engineer at Hammersmith. The commencing salary is £200 per 
annum, to be increased to £250, when thestation is in working order. 


APPOINTMENTS VACANT.—In our advertisement columns particu- 
lars will be found of various appointments vacant at the North- 
ampton Institute, Clerkenwell, E.C. These include engineering 
workshop assistant, at £120 per annum; drawing office and mecha- 
nical laboratory assistant, at £120 per annum; carpenter and 
teacher of carpentry, at £2 per week ; trained mechanic, 353. per 
week ; engine driver, 32s. per week ; building construction lecturer, 
£60 per session ; pattern maker and smith (in each case one evening 
per week), £15 persession. Applications, stating age and qualifica- 
tions, to the Principal, R. Mullineux Walmsley, D.Sc., by 10th inst. 

The Electric Lighting Committee of the County Borough 
of Huddersfield invites applications for the position of electrician-in- 
charge at the electric supply station, where there are two vacancies. 
Salary £2 per week. Applications, by Saturday, the 10th inst., to 
the Town Clerk (Mr. F. C. Lloyd) Town Hall, Huddersfield. 
Additional particulara appear in our advertisement columna. 

——  ——— A young man is required for an electric lighting instal- 
lation on а country estate. Salary 303. per week. Applications to 
„W., care of J. W. Vickers, 5, Nicholas-lane, Е.С. 


BosrNESSES FOR DisPosAL.— Particulars are given in our adver- 
tisement columns of an old established electrical contracting 
business in London for sale, and a similar business in Glasgow. 


New. Appress.—Messrs. Н. M. Salmony and Co., electrical 
engineers, and suppliers of electrical plant, apparatus, and acces- 
sories, have removed to more extensive premises at 118 and 120, 
Charing Cross-road, London, W.C, | | 

PERsoNAL.—Mr. А. C. Eborall, A. I. E. E., has terminated his 
engagement with Messrs. Brown, Boveri and Co., of Baden, in 
order to take up an appointment at Finsbury Technical College as 
demonstrator in the electrical department. 

BANERUPTCY.—Notice is given that Mr. Free Chilton, electric 
cycle and general engineer, 18, Adelaide: street, and Wellington- 


street, Luton, intends to apply for his discharge in bankruptcy at 
the Court House, Luton, on 22nd inst. 


Lrquipation.—It has been decided to voluntarily wind up 
Thwaite, Tozer and Co. (Limited), 5 and metallurgists, 
and Mr. G. F. West has been appointed liquidator. | 


PATERSON AND CooPER (in Liquidation). —It is pointed out in a 
circular issued by Mr. Edward C. Moore, trustee, that this business 
has a large connection and considerable stock and most effective 
plant and machinery, and pending a sale to, or amalgamation with, 
some business of a similar character, Mr. Moore wishes it to be 
known that, by retaining the services of the staff under the 
direction of the late partners in the concern, he is able to carry out 
with the greatest proficiency any orders which may be placed with 
the business. 

The public examination of Edward James Paterson and Charles 
Friend Cooper, trading as Paterson and Cooper, will take place on 
the 16th inst. at the Bankruptcy Curt, Carey-street, London, 
W. C., at 11 p.m. All proofs of debt must be in the hands of the 
trustee (Mr. E. C. Moore, 3, Crosby-square, E.C.) in time to be 
lodged with the Official Receiver before the date of the examination. 


„JAN DUS Arc Lamps.—These well-known arc lamps have now 
been supplied to the Alhambra, and to Daly's and the Royal Court 
Theatres, London. The Directors of the Blackpool Winter Gardens 
after trial have decided to instal nearly 60 lamps. А large London 
printing factory has specified for 58 Jandus lamps, and the 
authorities of Cotsford Asylum and the extensive Caldercruix Paper 
Mills are also installing **Jandus" lamps. Messrs. Drake and 
Gorham, the sole agents for this lamp, have just issued a set of 
recent testimonials from users, which occupy ten large 4to pages, 
and embrace almost every description of possible users of arc 
lamps, including the Royal Arsenal at Woolwich, a number of 
large engineering firms, electric supply stations, &c. | 


„ SVEA " INCANDESCENT LAMPS.—À new pe list is now ready 
of these lamps, and can be obtained from Messrs. J. C. Lyell and 
Co., 55, Victoria-street, London, S.W. 


ELECTRIC PuMPING Piant.—The Arniston Coal Company, of 
Gorebridge, N.B., have placed a contract with Messrs. Ernest 
Scott and Mountain for the supply of an extensive electric 
pumping plant for their colliery. The same firm have in hand 
an electric pumping plant for the mines of the Clay-lane Iron 
Company, Saltburn-by-the-Sea, Yorks., this plant being required 
for the unwatering of the Company's South Skelton mines. 


Dynamo Macnet STEEL Castincs.—Mossrs. Edgar Allen and 
Co., of the Imperial Steel Works, Tinsley, Sheffield, have issued 
circulars giving particulars of recent testings of their patent dynamo 
magnet steel castings. The tests were carried out in the early part 
of the present year by Prof. J. A. Ewing, of Cambridge, who pointa 
out that the results generally confirm those obtained in 1894 from 
similar samples, and in view of recent improvements in the appli- 
ances and methods of testing the new tests are probably more 
accurate. The results give important evidence not only of the high 
permeability of this dynamo cast-steel, but of its uniformity. 
Taking the whole of the five samples tested the range of variation 
is remarkably small. А clearly-printed curve and tabulated 
figures dealing with the results of these tests are given in the 
circular, as well as illustrations of some exceptionally fine magnet 
steel castings, which can now bə obtained in any weight up to about 
eight tons each. | 

SmaLL Morors.—Messrs. E. Н. Cadiot and Co., of Paris, forward 
an interesting brochure dealing with a large variety of smal! electric 
and other motors. This firm has for many years past been identi- 
fied with this class of machinery, and tha publication under review 
contains a mass of information in French, dealing with motors for 
driving domestic machines, fans, sewing machines, turn-tables, and, 
in fact, every purpose for which this handy type of electric motor 
is suitable. The illustrations, of which the book contains a large 
number, are very helpful to the text, and enable those seeking 
assistance in the selection of small motors to see at à glance what. 
has been done to meet the demand for small units of power. 
Several types of small gas and petroleum motors are also dealt 
with, and the electric motors are for use with both continuous and 
alternating current. 

THE ‘‘ ENGINEERING MaGAzINE."—The contents of the Ootober. 
issue of this magazine are of the usual varied character. The. 
articles include: Our National Policy and the Industrial 
Outlook,” by Cuthbert Mills; Three Phases of American Railroad 
Development,” (1) Fast Trains as Related to Business Policy, 
by H. G. Prout; The Economy of the Modern Engine Room,” 
by Charles Henry Davis; II. The Problem of Engine Selection. 
by John S. Griggs, Jr.; An Arraignment of American City 
Architecture,” by E. C. Gardner; Gas versus Electricity for 
Power Transmission," (1) The Overlooked Economies from the 
Use of Gas, by №. W. Perry ; ‘Pavement Construction and City. 
Growth," by Stevenson Towle; Six Examples of Successful 
Shop Management," by Henry Roland; The Phosphate Rock 
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Deposits of Tennessee,” by Lucius P. Brown; The Water 
Supply of a Tropical City," by Raimundo Cabrera; and ‘‘The 
Possible and Impossible in Electric Development,” by Wm. 
Baxter, Jr. The issue also contains the usual exhaustive review 
of the World’s Press. This number, as well as all the back 
numbers, may be obtained at the offices of the European Edition, 
1, 2 and 3, Salisbury-court, Fleet-street, London, E.C. A com- 
plete index to the main articles in the magazine from its 
commencement in April, 1891, to the present issue, is now ready, 
and will be forwarded post free on request. 


CATALOGUE.—We have received а copy of the new catalogue of 
steam, electrical, and general engineering plant manufactured by 
Мевагв. C. A. Parsons and Co., of Newcastle-on-Tyne. This is а 
well-bound, well-illustrated, and useful compilation, the information 
contained in which will be of great service alike to consulting 
engineers and contractors. This firm is chiefly known in con- 
nection with the steam turbine it manufactures, and which is 
extensively used in electric supply stations and private plants. Of 
the high efliciency, compactness, and general suitability of this tur- 
bine, as a motor for driving dynamos, we have frequently made 
mention in our columns ; and the reports on the turbine made by 
Prof. Ewing and Prof. Forbes, which are given in abstract in the 
catalogue before us, we have also placed before our readers in 
previous issues. We need, therefore, only remind them that in 
the tests referred to in those reports an excellent steam economy 
and high efficiency were shown. Among the other plant manufac- 
tured by Messrs. C. A. Parsons and Co. are the following: 
Admiralty types of steam dynamos, and electric light plant for 
general purposes, alternate-current transformers, electric loco- 
motives and traction plant, motors for elevators, fans, pumping, 
&c., and a variety of projectors for ships, coast defence, and 
harbour lighting. 


AccIDENT.—On Friday evening last Mr. Johu H. Whittaker, 
electrical engineer, of Dudley, met with a serious accident while 
superintending some work in connection with the laying down of 
an electric lighting plant at the premises of a local firm. The sleeve 
of his coat was caught between the driving belt and a dynamo 
pulley, drawing in his arm. It was some time before the machi- 
nery could be stopped, and Mr. Whittaker narrowly escaped a 
painful death. He suffered a bad dislocation of the arm, and 
injuries to his face. 

ALLEGED EMBEZZLEMENT.—At Bournemouth on Monday Edward 
Charles Offer was committed for trial on the charge of having 
embezzled £6. Is. 8d., belonging to the Bournemouth Electric 
Supply Company, of which he was for several years secretary. For 
the defence it was urged, first, that there was no proof that the 
prisoner ever received the monies, and, second, that he was the 
victim of a robbery which happened at the offices last year, during 
his temporary absence, when it was alleged a large sum was stolen. 

BrLACKBURN.— The Gas Committee recommends the Town Council 
to apply to the Local Government Board for sanction to borrow 
£10,000 for electric traction purposes. 

CHaPEL LioHTrING.— The Wesleyan Chapel at Moor Park, 
Preston, is being lighted throughout by electricity. About 120 
lights are being installed by Mr. Barton, of Blackburn. 

DovER.—The Town Council has adopted the unanimous petition 
of the residents, and has decided to enter into an agreement with 
the Dover Electricity Company tolight Biggin- and Cannon-streets 
by means of arc lamps at £30 per lamp per annum. 

Dvusiin.—Animportant scheme for the amalgamation of the under- 
takings of the Dublin United Tramways Company and the Dublin 
Southern Company was recently submitted for adoption by the 
shareholders of the latter Company, and there is every reason to 
believe it will be carried through. "The new Company would have 
& capital of £1,200,000 in 60,000 £10 Six per Cent. Preference and 
60,000 £10 Ordinary shares. The Southern Company recently 
equipped the line from Kingstown to Hoddington-road (where it 
joins the Dublin United Tramway Company's system) on the over- 
head electric traction system, and endeavoured to obtain powera to 
extend their lines into the city. The Directora of the United Com- 
pany subsequently decided to introduce electric traction throughout 
their lines, and as soon as this work has been executed the City of 
Dublin will have one of the most efficient tramway systems in the 
kingdom. The new Company propose to issue debenture stock in 
exchange for existing debentures of the two present companies, and 
will give one £10 Six per Cent. Preference Share for each share of 
the United Company. Ordinary shares will be issued to the syndi- 
cate who are providing the money for the purchase of the Southern 
District Company's lines, together with Three and a-Half per Cent. 
Debentures to the extent of one-third of the purchase money. 
Electric traction will be introduced throughout the whole of the 
lines, and the management will be in the hands of the present 
Directors of the United Company. 

DuNDALK (IRELAND).—A combined electric lighting and traction 
scheme has just been submitted to the Town Commissioners by the 


Irish Tourist Development Syndicate. It is proposed that the Com- 
missioners should obtain the necessary Orders in Council, which 
would be transferred to the Syndicate, all preliminary expenses 
being borne by the latter body. The Syndicate would bind itself 
to establish electricity supply works and to supply current to 18 
arc and 15 incandescent lamps for public lighting at £650 per 
annum. The proposed tramway system would run through the 
principal streets of the town and on to Blackrock, a popular tourist 
resort. The Commissioners, it will be remembered, went to the 
trouble of obtaining an Electric Lighting Licence in 1885, but no 
serious attempt was made to comply with its provisions. 


DuNprE.— The borough electrical engineer has presented a 
report to the Gas Committee on the question of the extension of 
electricity supply. Mr. Tittensor's scheme provides for the erection 
of about 60 arc lamps in the central streets of the city, including 
Reform-street, Nethergate (as far as South Tay-street), South 
Tay-street, Overgate, Murraygate, Cowgate and Commercial, Dock 
and Union-streets. The question of extending the present electric 
lighting area is also under consideration. 


EprNBURGH.—The fixing of the municipal assessments for the 
current year was the principal item before ths Town Council on 
Tuesday. Mr. Treasurer M‘Crae, in the course of his remarks, 
said that as the Council had not as yet given a decision as to disposal 
of the surplus on the electric light account, the City Chamberlain 
had to take that surplus into consideration for the purpose of esti- 
mating. That surplus and the surplus estimated for the current 
year gave a seeming advantage of £7,000 odd. Although this 
£7,000 was seemingly a credit they were taking advantage of, on 
the other hand they were to receivea sum of £5,900 from the 
Electric Lighting Committee, which was the amount of the several 
sums paid from the rates on account of the electric light under- 
taking before it reached a revenue-producing stage. So that if they 
took this sum of £5,900 and the surplus of £1,596, they were able 
to pay their way, although the Council should not vote any further 
sum from the electriclighting account to the rates. "The extra cost 
of the public electric lighting for the present year would, therefore, 
be counterbalanced by the sum to be refunded by the Electric 
Lighting Committee. It was also stated that the Council proposed 
to issue fresh stock to the amount of £650,000, of which £100,000 
would be employed for electric lighting purposes. 


EXHIBITION AND MARKET. —We have received an advance pros- 
pectus of an exhibition which is to be held in August, 1897, at the 
Royal Agricultural Hall, Islington, London, N. The title may be 
described as fairly comprehensive, as the trades to be catered for 
represent the hardware, machinery, ironmongery, inventions, elec- 
trical and allied trades. The Agricultural Hall is an extensive 
building; but if the trades enumerated take kindly to the proposed 
show, two or three Agricultural Halls will have to be chartered to 
адв accommodation. The exhibition will, however, be organised 

y those who appear competent to deal with this class of enterprise, 
as the same Board of Directors and guarantors and other officials . 
propose to organise exhibitions in the same building for paper 
makers, printers and stationers, brewers, maltsters, distillers, and 
the grocery and provision and allied trades during 1897. A grocery, . 
provision, oil and Italian warehouse and allied trades exhibition 
and market із, in fact, being held at the Agricultural Hall at the 

resent time, and will be open all next week. Those who are 

ikely to take part in the Electrical Show in 1897 will, therefore, be 
able to judge for themselves the competency of the organisers of 
the present exhibition for dealing with this class of undertaking. 


Exports ОЕ ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments , 
or machines, which are not separately specified) from September 23rd 
to September 29th, with the ports of destination :— 

Argentina—Buenos Ayres, £1,424 (including £188 telegraph material). 
Australasia—Launceston, £870 ; Otago, £17 ; Sydney, £495 ; Wellington, 
£4,429 (including £4,300 submarine cable). Belgium —Antwerp, £21 3 
Brussels, £602. Chan Islands — Jersey and Guernsey, £18 (telegraph 
material). China—Shanghai, £37 (telephone stores). Denmark —Copen- 
hagen, £58 (telegraph wire) Egypt — Alexandria £454 (including £140 
telephone stores and £264 telegraph wire). Holland—Amsterdam, £111 ; 
Flushing, £9 ; Rotterdam, £55. India—Bombay, £493 (including £38 © 
telephone stores); Calcutta, £247 ; Madras, £204 ; Rangoon, £10. Дау 
—Leghorn, £100. Japan—Yokohama, £460. Malta—£23 (telegraph 
material). Perim--£102 (telegraph apparatus).  Peru—Mollendo, £14. 
Portugal —Lisbon, £11 (telegraph material), ussia—Marioupol, £2,147 ; 
St. Petersburg, £252. Siam—Bangkok, £300. South Africa—-Cape 
Town, £4,838 (including £4,550 telegraph material); Delagoa Bay, £15 ; 
Durban, £155; East London, £1,305 (including £45 telegraph material) ; 
Port Elizabeth, £461. Straits Settlements-—Singapore, £73 (including £19 
telephone stores). Sweden—Gothenburg £192 (telegraph wire) ; Stock- 
holm, £155 (telegraph material); West Indies—Antigua, £10 ; Jamaica, 
£47 (telegraph material) ; Trinidad, £8. Total, £20,222. 

Foreign manufactured Electrical Apparatus and Material.— 
PER made goods to the value of £16 have been re-exported to. 

adeira. i 
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ExErER.—The City Council has offered to supply electric 
current for lighting the Exeter Post Office on the same terms as 
those recently offered to the Devon and Exeter Hospital. The 
city surveyor is preparing a report on the question of the supply of 
current for motive power purposes, the price to be charged, &o. 

FLEETWOoD.—The District Council notifies that, subject to the 
consent of the Board of Trade, it proposes to transfer the Fleetwood 
Provisional Order to the Fleetwood and District Electric Light and 
Power Syndicate (Limited), of London. The Council reserves the 
right of purchase at the end of 21 or 32 years, and the Syndicate has 
agreed to pay £600 to the Council for expenses actually incurred. 

FurHaM (Lonpon).—A letter has been received by the Vestry 
from the County of London and Brush Provincial Company 
offering to extend the electric light mains across Putney Bridge 
into the Fulham district. The Company intends to apply for a 
Provisional Order, and the Vestry wil] have the option of purchasing 
the distributing mains, &c., at the end of a term of years, and of 
putting down independent generating plant. The lotter has been 
referred to the Electric Light Committee for consideration and 
report. 

AMPSTEAD (LoNpoN).—At the last meeting of the Vestry the 
resignation of the assistant engineer (Mr. O. Hansom) was received 
and accepted. At present the electricity department has 450 appli- 
cations for current on its books, and of these 417, representing an 
equivalent of 31,602 8 c.p. lamps, have been connected up, com- 
pared with 385 applications and 355 connections (representing 
20,292 8 c. p. lamps) on June 26th last. A Sub-Committee has been 
appointed to consider and report upon the question of lighting 
High-road, Kilburn, by means of arc lamps. 

HANLREV.—Owing to the increased demand for electric current 
the Town Council has placed an order with S. Z. de Ferranti 
(Limited) for a second engine for the electricity works, at £3,300 ; 
and an application is to be made to the Local Government Board 
for further borrowing powers to meet the expenditure involved. 
The undertaking is at present paying its way, and there is some 
talk of reducing the price of current in order to still further stimu- 
late the demand. 

HuLL.—At the last meeting of the Electric Lighting Committee 
Mr. Robert Hammond was appointed consulting engineer at a 
remuneration of 50gs., for the purpose of preparing a report upon 
the electric light extension scheme recently proposed by the Sub- 
Committee. 

Kise's Norton.—The District Council has sanctioned the 
scheme of the Canadian Syndicate for the acquisition of the tram- 
ways within the jurisdiction of the Council. Theright of approving 
from time to time of the motive power to be adopted has, however, 
been reserved by the Council. 

Leicester.—The accounts of the electricity department for the 
half-year ended June 30th last show a deficiency of £723. Os. 5d., 
after taking into consideration the sinking fund instalment (£584) 
and the profit (£151. 14s. 6d.) on the Council's electric light 
fitting business. The deficiency to December last amounted to 
£1,337. 17s. 8d., making a total of 22,060. 18s. 1d. to date. In 
moving the adoption of the accounta the Chairman of the Gas 
Committee (Alderman Lennard) said they had spent £2,176. 198. 
during the past half-year, and they had still an unspent balance of 
£6,861. 14s. The revenue from the sale of current had risen from 
£671 to £1,467. 12s. 6d., and the total revenue amounted to 
£1,670, against £963. Owing to wages and other items the expen- 
diture had gone up to £1,254. 14s. 8d. from £863, so that there was 
a gross profit of £415. 118. 8d. on the half-year’s working. The 
department had made very satisfactory progress, as their customers 
had more than doubled during the period under review ; and 
Alderman Lennard felt certain that next year they would make a 
handsome profit. After some discussion the accounts were ap- 
proved ; and, on the recommendation of the Committee, it was 
agreed to reduce the price of current from 6d. to 5d. per unit as 
from January 1st next. ; 

LIVERFTOOL.— The Lighting Committee has decided-to illuminate 
London-road and Lime-street, from Monument-place to the 
Adelphi Hotel, by 20 arc lamps.——The City Electrical Engineer is 
preparing a report upon the advisability of the electric lighting of 
the Municipal Artisans’ Dwellings. 

М лІрзтоме. —Mr. W. C. C. Hawtayne has submitted a scheme 
to the Town Council for the establishment of electricity supply 
works in thistown. The Council obtained a Provisional Order in 
1892, but no 9 2 have yet been taken to put its provisions into 
force. Mr. T. King has now notified that he proposes to place 
electric lighting cables across certain streets unless the Oouncil 
decide to at once comply with the provisions of its Order. The 
Municipal Electric Light and Power Corporation has also asked the 
Council for consent to its application for a Provisional Order. The 
latter application is to be opposed. 

MIppLEsBoRouGH.—The Imperial Tramway Company has sub- 
mitted a project for thefextension and improvement of the local 
tramway service for the approval of the Town Council, The scheme 


provides for the introduction of electric traction on the entire 
system. The matter was considered by the Streets Committee on 
Friday last, and it was decided to ask the Company to submit 
plans and details of the proposed scheme for the guidance of the 
Committee. | 

Moss SipE (MANCHESTER).—The District Council has resolved to 
apply for a Provisional Order. Letters had been received from the 
South Manchester Electric Light Company, and the Altrincham 
Electric Supply, for consent to their proposed applications for 
orders, but both have been declined. 

PARCEL Post to JaAPAN.— The postal authorities have arranged 
for a largely extended parcel post to Japan, vid Canada. The 
extension came into effect on the 1st inst. All the principal towns 
of the Mikado's country are included in the list. Parcels weigh- 
ing up to 3lb. will cost 1s. 10d. ; over 3lb. and up to 71b., 3s. 6d. ; 
over "Ib. and up to 111b., 5s. 2d. Тһе parcel post mails for Japan 
will be despatched for the first time on Oct. 29nd, and should be 
posted to reach Liverpool by the night mail of the previous day. 
The customary declaration and despatch note has to be filled in. 

PrvwovrHR.—Colonel Luard, R.E., will hold a Local Government 
Board inquiry cn Tuesday into the application of the Town Council 
to коон £46,000 for the purpose of establishing electricity supply 
works. 

Prestwicu.—The contract for the renewal of the telephonic, - 
electric signalling, and fire alarm service at the County Asylum has 
been let to Mr. Thomas Barton, of Blackburn. The maintenance 
of the whole system for seven years has been entrusted to the firm. 


RESTAURANT LiaHTiNG.— The new Trocadero Restaurant at 
Piccadilly-circus, London, was opened last evening. The building 
is the old Trocadero Music Hall, which stands on the site of the. 
old Argyll Rooms. Ап extensive installation of the electric light 
has been carried out by Messrs. Strode and Co., the wiring being 
effected on the new conduit system. The Trocadero is one of the. 
largest buildings in London fitted up on this system. The arc- 
lamp brackets and columns and other electric light fittings used in 
the installation have been designed by Messrs. Strode and Co., who 
have also furnished the extensive range of steam supply pipes, 
steam urns, &o., required in the everyday work of the restaurant. 

SourHAMPTON.—The Town Council proposes to introduce the 
electric light into the Council Chamber and Municipal Offices, the 
Guildhall and Magistrates’ Court. It is also proposed to employ an 
electrically-driven fan for ventilating the Council Chamber. The 
Council has taken over the staff as well as the undertaking of the 
Southampton Electric Light and Power Company. 

West Ham.—The borough electrical engineer (Mr. J. J. Steinitz) 
has presented his report on the proposed electric lighting scheme. 
The Town Council is recommended to start by putting down plant. 
capable of supplying current to about 25,000 8 c.p. lamps, and to 
illuminate the principal thoroughfares in the district by means of. 
88 ares. The Council has formally approved the scheme, and 
application has been made to the Local Government Board for. 
sanction to borrow £50,000 for the purpose of carrying it out.. 


— — — —— — — — 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Мв. J. О. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

NorE.— The Specifications of Applications for Patents are not open to 
public inspection until after the эзле of the complete specification, 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 


September 2, 1896, 

19,396. J. W. Lawrence. London. А new or improved combined elec- 
tric lamp and walking stick. 

19,599, W. S. Rawson. London. Improvements connected with the 

electrical coating of tubes, rods, and the like, and apparatus 
therefor. | 

19,415. F. C. Езмохр. London. Improvements in or connected with 

electric railways. 
September 3, 1896. 

S. P. TuouPsoN and M. W. MonLAND. London. Improvements in 

automatic switches and safeguards for electric-tractiou systems. 

19,456. S. P. Тномрзох and M. W. Mortanp. London. An electric: 
traction system.* 

19,469. E. J. MacREADYy. Higher Tranmere. A means of surrounding 
electric or other lights with a vessel or lining of glass or other 
materials containing liquids. | | 

19,501. B. M. Drake and J. M. GonHAM. London. Improvements in electric 
light conduits, 


19,455. 
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19,505. H. MAxIx. London. Improved method and apparatus for electro- 
‘ thermally treating materials. 

H. C. Mapsex. London. Improvements in electrical arc lamps.* 
S. A. NasH. London. Improvements in dynamo-electric ma- 
chines and electric motors. | 

September 4, 1896. 

E М.р. AxpRÉ. London. Improvements in printing telegraph 
instruments. 

J. A. COLEMAN. 


19,507. 
19,528. 


19,553. 


London. Automatic- closing telegraphie key. 
September 5, 1896. 

J.C. Parsons, Leicester, Improvements in electrical indicators. 

A.Lfc£. London. An improved mode of electrical gas lighting. 

T. BLANKIxsOr and J. W. Brown. London. Improvements in 
insulators. 

W. D. Watson. Manchester. Improvements in or relating to 
apparatus for supplying a certain definite amount of electric cur- 
rent (for lighting or other purposes) on prepayment. 

SowEnRBY'8 ELLIson Guass Works, LIMITED. Barnsley. Improve- 
ments in glass glubes or shades for electric, gas, cr other lights. 
W. C. Вевзет, E. F. Moy, AND E. F. Moy, ІлміТЕр. London. 

Au improved electric switch for certain useful ригрозвз, 


September 7, 1896, 

С. Н. Gapssy. Loughborough. Improvements in electric traction 

W. К. LAKE. London. Improvements relating to the connections 
of constant-current dynamos to electric lamp circuits. (C. N. 
Black, United Statea.)* 

К. BELFIELD. London. Improved method of and means for con- 
trolling electric motora. (The Westinghouse Electric and Manu- 
facturing Company, United States.) 

September 8, 1896. 

19,783. H. Nuxws. Halifax. Improvements in electric arc lamps. 

19,818. J. E. Мевк and H. W. Jouss MANUFACTURING COMPANY. 
dou. Improvements in electric heaters, 

F. J. WanDESN-STEVENS. London. Improvements in and relating 
to reflectora for electric arc incandescent und other kinds of 
lamps. 

Tag Barrrsu. Tuousox-Hous roy CoueaxNv (ТлмїтЕр). London. 
Improvements in automatic circuit breakers, (E. M. Hewlett, 
United States.)* 

S. A. NasH. London. Improvements in dynamo electric machines 
and electric motors. 

А. B. Вглсквовх and W. L. Зрехсе. London. Improvements in 
or connected with electric autumatic regulating or controlling 
apparatus, 

D. G. FitzGgratp. London. Improvements in connecting the 
plates or elements of voltaic cells and batteries. 

September 9, 1896. | 

F. L. Мирев. Reading. An improved method of manufacturing 
permanent magnets. 

Е. G. THomas. Liverpool. 
descent electric lamps. 

J. THomrson. Cardiff. An apparatus for determining or ascer- 
taining the velocity of air currents in coal mines and other 
situations and for other purposes by novel electrical and other 


19,583. 
19,638. 
19,639. 
19,650. 


19,660. 


19,664. 
19,693. 


19,729. 
19,757. 


19,767. 


Lon- 


19,821. 
19,822. 


19,870. 
19,811. 


19,877. 


19,894. 
19,908. Improvements ia reflectors for incan- 


19,911. 


means. 
September 10, 1896. 
20,035 D. М \тнівс. London. Improvements in electrical batteries, 
20,051. J. A. SINCLAIR. London. Improvements in the manufacture of 


filaments for electric lamps. 

J. A. SINCLAIR London. Improvements in the manufacture of 
filaments for electric lamps. 

T. Е. BOLAND, C. J. HUBBELL, and Н. C. HUBBELL. 
provements in and relating to primury batteries.* 

E. B. WatoHr. London. Means for enabling the current from an 
alternating dynamo to be utilised for charging secondary voltaic 
batteriea and for other purposes. 


C. ОРРЕВМАХХ. London. А new or improved armature for 
dynamo electric machines.* 


20,062. 
20,077. 


London. Im- 


20,079. 


20,086. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can now be obtained at the upiform price of 
8d. each. 
1895. 


18,725. Nisbett. Electric cables. 

18,726. DEARLOVE and NisBETT. Electric cables. 

19,027. Wise (Barstow). Electric metering apparatus. 

19,402. Heys (Kapp). Return circuits for electric railways. 

19,442. HinscH. Electric welding. 

19,605. VAUGHAN-SHERRIN. Dynamos and electric motora. 

29,257. Tar Еріѕох AND Swan Unitep EtEgcTRIC 1лонт Company, LTD. 
AND Proctor. Electric safety fuses. 

ABEL (La Socicté Anonyme pour la transmission de Ja force par 
l'Electricité). Transforming continuous into alternating currents. 


FYNN AND EASTON, ANDERSON AND GOOLDEN (LIMITED). Dyname 
electric machines, 


21,543. 
24,472. 
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COMPANIES’ MEETINGS AND REPORTS. 


Brush Electrical Engineering Company (Limited). 


The seventh annual reportof the Directorsof this Company will be presented 
to the shareholders at the general meeting at Cannon-street Hotel, E. C., on 
Monday next, at noon. The profit and Joss account shows a gross profit of 
£33,736. 63. 11d. After deducting general charges, maintenance of buildings, 

lant, and patents, staff bonusea under the Company’s profit-sharing scheme, 
nk and debenture intereat, there is a net balance of profit for the year of 
£4,615. 9з. 8d. The Directora attribute this poor result partly to a general 
falling off in the volume of electricity supply station coutracts, and partly 
to the prevalence of unduly low prices for electrical machinery ; but they 
anticipate that the future demand for electric traction plant will fully compen- 
sate for the shrinkage of orders for electric lighting machinery. Meanwhile 
every effort has been made to minimise general and administrative charges, 
as will be seen by the substantial reduction of nearly £4,000 which has been 
effected during the year. The Directors anticipate still further reductions. 

During the past year the Directors have accepted an offer from one of 
the Jarge Continental manufacturing firms for the purchase of the Vienna 
factory, and the amount realised fully reimburses the Company for its 
capital outlay on the business. 

In deference to the wish expressed by shareholders at rescat meetings, 
and in view of the disposal during the year of the Company’s Vienna fac- 
tory, the Directors consider the present a convenient opportunity for suh- 
dividing the capital item of property, patents, and goodwill, which has 
hitherto appeared as a single item in the balance-sheets. With this object 
they have obtained a full report from Messrs. Fuller, Horsey, Sons, and 
Cassell, whose valuation of the Company’s freehold works, together with 
the fixed plant, machinery, loose tools and utensils, at Loughborough, 
Leicestershire, amounts to £83,847, and of the leaschold factories at Lam- 
beth and Southwark to £5,000, together £83,847. Deducting this sum 
from the amount of £295,244. 8s. 9d., representing the aggregate value 
of the undivided items of property, patents and goodwill, a balance of 
£206,397. 8s. 9d. is represented by patents and goodwill The Directors 
state that, while many valuable patents owned by the Company are still 
included in the item of patents, the early patents in connection with elec- 
tric lighting, for which large sums were originally paid by the Company, 
have now mostly expired. In order to deal effectively with the position 
thus arising, the Directors recommend the shareholders to write off £1 per 
share from the nominal value of the Ordinary sharea of the Company. This 
will produce £90,000, which it is proposed to apply during the current year 
to reduction of the item of patents and goodwill, and to eliminating from 
the books such of the items included in the susp2nse account appearing in 
the balance sheet as may prove to be valueless. The Directors have placed 
to this suspense account all assets standing in the books of the Company 
which they consider to be in any way doubtful ; and the step now recom- 
mended, upon receiving the sanction of the shareholders, will ensure that 
profits of future years shall not be hampered by the uncertainty attaching 
to the doubtful assets referred to. A resolution to carry out this recom- 
mendation will be submitted to an extraordinary general meeting, to be 
held at the close of the ordinary meeting on Monday next. 

Subject to the above recommendation being adopted by the shareholders, 
the Directors propose to pay to the Preference shareholders the balance of 
dividend due to them from last year, amounting to £2,141. дв. 8d., and to 
carry forward the balance of £1,653. 183. 8d., which remains after clearing 
off the debit of £820. 73. 41. brought forward from last year. 

In accordance with the shareholdera’ approval at the last annual general 
meeting of the decision to create an issue of £105,000 Four and a-Half per 
Cent. Redeemable Second Debenture Stock, £76,770 of such stock was 
allotted in the autumn of last year. 

During the year the Company have subleased the Lambeth factory for 
the remainder of their term, and have transferred the final remnant of 
their London manufacturing operations to Loughborough, where the whole 
of the Company's manufacturing is now concentrated. An important con- 
tract has been secured from the British Electric Traction Company for the 
equipment of the North Staffordshire tramways system with electric trac- 
tion, and the contracts with the County of London and Brush Provincial 
Company for the equipment of electricity supply stations in St. Luke's, 
Middlesex, and the Wandsworth distriet have been in progress during the 
year, and it ia expected that a supply of current will be available in both 
areas during the coming winter. ‘The contract with the Government of 
Malta for the establishment of an electricity supply station for the 
lighting of Valetta aid of the Government establishments is now practi- 
cally completed, 

During the year the “ Universal” steam engine, to which the attention 
of shareholders was drawn last year, has been developed, tested and placed 
upon the market. Orders are in course of execution for central electricity 
supply stations, factories, mining works, &c. The Company are introducing 
a type of alternating-current dynamo, new to this country, for which they 
hold important patent rights. 

Mr. J. B. Braithwaite, jun., and Mr. B. H. van Tromp are the retiring 
Directors, and offer themselves for re-election, as do the auditors, Messrs, 
Cooper Brothers and Co, 


The following is the special resolution to be presented to the extraor- 
dinary general moeting :— 

That the capital of the Company be reduced from £750,000 divided into 
150,000 Preference shares of £2 each (of which 90,000 have been issued), 
and 150,000 Ordinary shares of S cach (of which %, Oi have been issued), 
to LUiu,000 divided into 150,000 Preference shares of £2 cach, aud 180000, 
Ordinary shares of £2 cach, and that such reduction and alteration be effected 
by cancelling paid-up capttal to the extent of £1 per share on cach of thé 
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90,000 Ordinary shares which have been issued, and by rear eing the nominal 
amount of the said 90,000 Ordinary shares from £3 to £2 cach, and by sub- 
dividing the 60,000 Ordinary shares of £3 each, now remaining unissued, 
into 90,000 Ordinary shares of £2 cach,” 


Willans and Robinson (Limited). 


The fifth half-yearly report of the Directors of this Company to June 26th 
last, to be submitted at the meeting of shareholders, to be held at Cannon- 
street Hotel, London, E. C., at 3 p.m., on Wednesday next, states that, 
after writing off as depreciation from plant, patents, &c., £4,039. 14s. 7d., 
and paying a small amount of interest accrued upon the recently-issued 
debenture stock, the balance to the credit of profit and loss for the half- 
year (including £821. 58. 3d. brought forward) is £12,876. 12s. Ad., out of 
which it is proposed that full dividends be paid on the Six per Cent. Pre- 
ference shares, and 7 per cent. per annum, as before, upon the Ordinary 
shares, together amounting to 47, 312. 10а The amount payable to the 
Directors is £1,422. 17s., and £2,500 is to be added to the reserve fund, 
raising the amount to £10,146. 9а. 11d. as the result of two and a-half 
years’ working. The balance, £1,641. 5s. 4d., it is proposed to carry 
forward. The debenture stock authorised to be created in May, at par 
(the rate of interest being 44 per cent. per annum), was largely over- 
subscribed. The Directors were advised to fix the issue at £100,000, 
rather than at the smaller amount ; and the growth of the business in the 
present year leaves no doubt that the larger amount can be utilised 
with advantage. 'The expenses connected with the issue amounted to 
£1,151. 8a. 2d., which sum appears on the present occasion as a credit in 
the balance-sheet. As the debenture stock is repayable after a term of 
years, it would be proper to write off the expenses by a small half-yearly 
charge extending over the same term, but it will probably be felt that so 
small a sum ought to be dealt with immediately by writing it off at once 
out of the balance to be carried forward in the profit and loss account. 
To this it may be objected that the balance in question is surplus profit, 
and, therefore, has already contributed to the contingent salaries of the 
Directors and staff ; whereas, strictly, the cost of the debenture issue is in 
the nature of an expense, which should reduce the surplus profits, and, 
therefore, the contingent salaries. If, on the other hand? the amount is 
written off at once, and the contingent salaries are reduced in proportion, 
it will fall somewhat hardly upon the present holders of office, who will 
bear à charge which ought partly to fall upon their successors. It is not 
urgent that the question be settled upon the present occasion ; and, as the 
Directors' own interests are involved, they trust to receive some expression 
of opinion on the part of the shareholders, as a basis for action to be taken 
next half-year. 

The works of the Company continue to be very fully employed; in fact, 
orders are in hand for a long period in advance. Work will shortly be 
commenced jn the new shops at Rugby. | 


NEW COMPANIES, STATUTORY RETURNS, &с. 


— 2 


HORSFALL ENGINEERING SYNDICATE (LIMITED).—This Company was 
registered on Sept. 25th, with a capital of £50,000, in £5 shares, to carry 
on the business of makers or builders of furnaces for the destruction of 
town or other refuse, to construct, maintain, and work any machinery, or 
plant for the generation of electricity to be used for lighting or other 
purposes, to undertake the supply of electricity to public bodies or private 
consumers, and to carry ou the business of mechanical engineers, boiler 
makers, metal workers, &c. The first subscribers, with one share each, 
are :—T. Dalton, А. P. James, and G. Watson, G. H. Denison, C. W. James, 
Arthur Greenwood, and R. Watson, civil engineers. The first Directors 
are Messrs. A. P. James, Arthur Greenwood, G. H. Denison, C. W. James, 
and G. Watson. 


NEW MUTUAL TELEPHONE SYNDICATE (LIMITED).— This Company 
was registered on Sept. 24th, with a membership of 20, each of whom is 
liable for £100 in the event of winding up, to acquire, work and dispose 
of any concessions, to carry on the business of a telephone company, to 
establish, work, manage, control and regulate telephone exchanges, to 
transmit and facilitate the transmission of telephonic communications, and 
to carry on and undertake any business undertaking, transaction and 
operation commonly carried on or undertaken by bankers, capitalists, pro- 
moters, financiers, concessionaires, contractors for public and other works, 
and merchants. The subscribers are :—-George C. Haworth, Samuel W. 
Royse, William G. Shaw, John F. Newall, Jobn Thomson, and J. Pilking- 
ton Young, all described as merchants of Manchester; and William 
Thomson, chemist, Manchester. The first Directora are:—George C. 
Haworth, Nathaniel Bradley, T. T. T. Shanon, Samuel W. Royse, William 
Thomson (managing), Andrew McNair and John F. Newall. 


NEW AND MAYNE (LIMITED).—Tbis Company was registered on 
Sept. 25th, with a capital of £150,000, in £1 shares, to acquire the busi- 
ness carried on by Messrs. Anthony C. New and Arthur J. Mayne, in 
co-partnership, under the style of “ New and Mayne,” at Palace Chambers, 
10, Bridge-street, Westminster, S.W., Woking, and other places, and to 
carry on the business of general and electrical engineers and contractors, 
electricians, and manufacturers, sellers and dealers of and in electricity, 
motive power, electrical apparatus, and appliances of all kinds. The sub- 
scribere, with one share each, are:—J. L. Higgs, A. W. Well, F. H. 
Golborne, A. P. Sprange, W. E. Wildmore, T. O. Dear, E. Mann (electrical 
engineer) and J. A. Lloyd. The first Directors are Messrs. Anthony 
G. New and Martin D. Rucker. 


AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).—The annual 
return of this Company, made upto June 24th, has been filed. The 
nominal capital is £500,000, in shares of £10 each. 23,600 shares have 
been subscribed for, and the full amount called and paid. 


BROWETT, LINDLEY, AND COMPANY (LIMITED).—The annual return 
of this Company to May 11th has just been filed. The nominal capital is 
£20,000, divided into 1,600 Ordinary aud 400 Preference shares of £10 
each. 1,562 of the former and 200 of the latter have been taken up, and 
800 havebeen issued as fully paid. The full amount bas been called on 
the remainder, resulting in the payment of £9,620. 


CITY NOTES. 


MEMORANDA.—Bank rate, 3 per cent. (Sept. 24, 1896). Price of silver, 
50:54. per oz. (Oct. lst). Consols (22 per cent.) 110—110} for, money, 
1105—1109 for account; 24 cent. 105—106 (Oct. Ist). Stock 
Exchange Settling Days: Consols, Nov. 5th ; Stocks and Shares Con- 
tinuation Day, Oct. 13th; Ticket Day, Oct. 14th; Pay Day, Oct. 15th ; 
Mining Share Carry-over Day, Oct. 12th. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended September 27th were 
£925, against £823 in the corresponding week of 1895, an increase of £102. 
The total receipts for the half-year amount to £11,815, against £10,971 for 
the corresponding period of 1895, an increase of £842. 


COMMERCIAL GAS COMPANY.— The Chairman, at the meeting of share- 
holders yesterday, congratulated the Company on the fact that in their 
district (East London) there was little or no electricity in competition 
with the gas undertaking. Notwithstanding this, however, the Directors 
were not able to report any increase over last year's receipts, 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED).— The Directors of this Company have declared an interim 
dividend for the quarter ended June 30th of 2s. 6d. per share (free of income 
tax), payable on 15th inst. The share register will be closed from the 
7th to 14th inst., inclusive. 


EDISON ELECTRIC COMPANY OF CHICAGO.—This Company is stated 
to have completed the sale, to a powerful London group of financiers, 
of $1,200, new Five per Cent. Bonds. The Economist of Chicago 
speaks of the transaction as a remarkable achievement, considering the 
present state of businees in the States. It attributes the success of the 
negotiations to the thoroughness of the preliminary investigations by the 
purchasers, which, it says, has been of the most rigid character, and has 
not alone extended to the legal status of the securities offered and to the 
earning capacity of the property.” The bonds are 5 per cent. mortgage 
gold bonds, payable in 1926. The proceeds of the loan are to be expended 
on improvements on the Company’s property in Chicago, on which over 
$7,500,000 has already been expended. | 


EVERED AND COMPANY (LIMITED).—The Directors of this Company 
have declared an interim dividend for the half-year ended June 30th at the 
rate of 74 per cent. per annum on the shares numbered 1—6,744 and 
L1—9,752. > ` 


HOVE ELECTRIC LIGHTING COMPANY (LIMITED).—The Directors of 
this Company have declared an interim dividend for the half-year to 
June 50th at the rate of 4 per cent. per annum. 


ISLE OF MAN TRAMWAYS AND ELECTRIC POWER COMPANY (LIMITED). 
The Directors of this Company recommend an interim dividend for the 
past six months at the rate of 74 per cent. per annum. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended Sept. 27th amounted to £1,168. The 
amount for the corresponding week last year was £1,266. Decrease, £98. 


METROPOLITAN ELECTRICO SUPPLY COMPANY (LIMITED).—The Direc- 
tors of this Company have declared an interim dividend of 4s, per share 
for the half-year ended June 30th last. The transfer registers of this 
Company will be closed from (3rd to 10th inst., inclusive, preparatory 
to the payment of an interim dividend. 


REUTER'S TELEGRAM COMPANY (LIMITED).—The Directors of this 
Company have declared an interim dividend at the rate of 5 per cent. per 
annum, free of income-tax, for the half-year to June 30th last, payable on 
the 7th inst. 


SIEMENS AND HALSKE.—A rumour is reported from the Berlin Stock 
Exchange that the well-known firm of Siemeus and Halske is shortly to be 
converted into а limited company. We have been unable to obtain any 
confirmation of this rumour. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
appointed Wednesday, the 7th inst, a special settling day for 12,500 
Ordinary shares (Nc в. 50,001 to 62,500) of the Metropolitan Electric Supply 
Company (Limited), and has ordered the same to be quoted in the Official 
List Application has also been made to the Committee to appoint a 
special settling day in, and to grant a quotation to, £90,000 Four and 
a-Quarter per Cent. Firat Mortgage Debenture stock of the Aluminium 
Company (Limited), in lieu of the Six per Cent. Debentures now quoted, 
and 10,000 Four and a-Half per Cent. Preference shares of the Charing 
Cross and Strand Electricity Supply Corporation (Limited). 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the weeks ended September 4th, 11th and 
18th, after deducting 17 per cent. of the groes receipts payable to the 
London Platino-Brazilian Telegraph Company (Limited), were £2,589, 
£1,588 and £1,810 respectively. 
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lu calculating the yield on this security allowance has been made for accrued iutereat, but not for redemption. 
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UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 
— — (s > 

This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the ` = A 
High Speed Engine. ee > 2 E ‘a 
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Small Space, 
Small Cost, 
High Efficiency, 
Perfect 
Governing. 
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40, Би Victoria Street, Res See ea 
LONDON, E.C. V 


WESTERN ELECTRIC COMPANY. 


MANUFACTURERS OF 


T EZ L E EK? H ONES. 


WHOLESALE ORDERS ONLY. 
"79, COCLCEMAN STREET, LONDON, A. O. 


CHICAGO, NEW YORK and ANTWERP. 


CEEE 
ALL KINDS for ELECTRICAL WORK, and also for INDIA 

CHEMICALS |: 
SOLID SULPHURIC ACID and BICHROMATE SALT for EXPORT 

G. BOOR & CO., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES, AND LEADING TELECRAPH COMPANIES. 
Fide 2 


CHICAGO WORLD'S FAIR—DIPLOMA AND MEDAL FOR INSULATORS. HICNEST, AND ONLY, AWARD FOR TROLLEYS. 
120,000 OF OUR INSULATORS NOW IN USE ON THE BOSTON AND BROOKLYN TRAMWAYS ONLY, 


ALBERT and J. M. ANDERSON, 


89, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


ELECTRIC TRAMWAY SUPPLIES. 


* AETNA" Insuiators and Hangers. 
"ANDERSON" STANDARD LINE MATERIAL. 


TROLLEYS, LIGHTNING ARRESTERS, SPECIAL TOOLS, &o. EVERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION, 


J H RIGG ENGINEER & ELECTRICIAN 
RIT , 


Inventors’ Modeller & Sclentific Apparatus Manufacturer. 


43, SKINNER LANE (Works: Cross Stamford St. 


and Telephone St.) LEEDS. 
Telegraphic and Cable Address: МОТОВ, LEEDS.” 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
сонно ә 


CABLE Санети Ж: 


WORLD. 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to н Ц. Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 

. Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „„ 

Telegrams should be sent from the Company's Stations 
LONDON —lIl, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER-—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUOHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Chio, Syra, Oandia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, бош ое озат, Santa Maura, Tinos, Andros, Zea, and 
e Greek 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


cc 
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Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 
87, RUB OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C. By Order, GEORGE DRAPER, Secretary, 
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TELEPHONE No. 15,077. TELEGRAMS: '" INDICES LONDON.” 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1860), 


Eteotrioal Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUCTION, &c. 


WEST KENSINGTON.—TO BUILDERS, CONTRACTORS AND OTHERS. 
MESSRS. HORNE, SON and EVERSFIELD have received 


instructions from Messrs. J. Lyons and Co., Limited, to SELL BY AUCTION, 
on THURSDAY, October 15th, at One precisely, at Cadby Hall (rear of Kensington 
Stores), Hammersmith-road, the Second Portion of the BUILDING PLANT removed 
from the Trocadero Restaurant, Haymarket, comprising a quantity of Electric 
Light Plant, Motors, Dynamo, Scaffold Poles, Boards, Putlogs, Trestles, Deals, 
ng, and other Timber ; Garden and Bentwood Chairs, a superior Pair-Horse 

Private Omnibus, by Edwards and Son, of Torquay, and numerous other effects. 
May be viewed day previous. Catalogues had on the premises, and of Horne, 

Son and Eversfield, 17, Great George-street, S.W., and 85, Gresham-street, E.C. 


TO ELECTRICAL MECHANICAL ENGINEERS AND CYCLE MANUFACTURERS. 


OR SALE, as a Going Concern, the whole of the PLANT, 


MACHINERY, FIXTURES, PATTERNS, DRAWINGS, and STOCK-IN-TRADE 
of the Wigston Electrical and Engineering Co., Limited, in liquidation, 29, Regency- 
street, Westminster, S.W., together with the unexpired LEASE of the premises. 
Pa culars apply to the Liquidator, Mr. A. B. WYKES, Chartered Accountant, 


TENDERS INVITED. 


LECTRIC LIGHTING OF THE DUNDEE ROYAL 
. — EUNATIC ASYLUM. 


TIME for receiving TENDERS has been EXTENDED from 9th October to 16th 


OCTOBER. 
WALTER H. TITTENSOR, Electrical Engineer. 
Dudhope Crescent-road, Dundee. 


ORPORATION OF GLASGOW. 


ELECTRIC LIGHTING OF BAZAAR. 
The Corporation of Glasgow are prepared to receive TENDERS for the Electric 


m = of the Bazaar. 
ан рае and Forms of Tender may be obtained on application to Mr. William 
Arnot, Electrical Engineer, 75, Waterloo-atreet, Glasgow, and Sealed Tenders, 
marked Tender for Electric ED of Bazaar," must be lodged with the Sub- 
scriber by Ten o'clock a.m. on DNESDAY, 14th inst. 

The Corporation do not bind themselves to accept the lowest or any Tender. 


J. D. MARWICK, Town Clerk. 


City Chambers, Glasgow, 2nd October, 1896. 


REAT WESTERN RAILWAY. 


The DIRECTORS of this Company are prepared to receive TENDERS for the 
SUPPLY of the undermentioned STORES from the 1st of December next to the 80th 
of November, 1897 :— 


1. Bricks and Tiles. 
2. Lime, Plaster of Paris and Cement. 
8. зиде Slate, Drain Pipes, Crucibles, 


27. Wire—Iron and Steel. 

28. Fish Plates and Bolts, Iron Rivets, 
Bolts and Nuts, &c. 

29. Nails, Screws, &с. 


4. Fire Bricks and Fire Clay. 80. Chain 
. Б. Glass—Plate and Sheet. 81. Cast-Iron Pipes and Rain Water 
6. Lamp Glasses, Globes, Tubes, &c. Goods. 
7&8. salteries, Emery, Soap, &c. 39. Locks. 
9. Acids, Alkalies, &c. 88. Steel Tools (Files, Saws, Shovels, &c.) 
10. Oils, Turpentine, &c. 84, 35 & 86. Ironmongery, General. 
11. Colours, Paints, &c. 87. Ironmongery, Brasswork & Pressure 
12. Varnishes. Gauges. 
13. Brooms and Brushes. 38. Ironmon Galvanised Goods. 
14. Baskets, Sponge, &c. 89. Sanitary Fittings, &c. 
15. Rope and Cordage. 40. Tubes—Iron ani Steel. 
16. Lea - 41. Waste and Lamp Cottons. 
17. India Rubber Goods. 49. Canvas, Floorcloth, &c. 
18. Telegraph Instruments. 43. Carpeta, Cloths, Calico, &c. 
19. Telegraph Apparatus. 44. Carriage Trimmings and Horse Hair. 
20. Copper Wire, G.P. Wire, &c. 45. Handles, Spraggs, &c. 
21. Telegraph Ironwork aud Tools. 40. Fencing. 
22. Telegraph salteries. 47. Telegraph Poles and Yellow Pine. 
98. Carbons for Electric Light. 48 & 49. Horse Harness Fittings. 
24. Zinc, Tin, Antimony, Copper Pipes, 50. Leather, Brushes, &c., for Horse 
Brass, &c. Department. 
25. Tin Plates. 51. Mineral Olls. 
26. Tin Ware and Lamp Work. 62. Sundries. 


Samples and Patterns may be seen at Swindon, from the 12th to the 28rd of 
October, on application at the Office of the Stores Superintendent, Swindon. 

Specifications, with Forms of Tender (upon which alone Tenders can be received), 
may be obtained at the Office of the Stores Superintendent at Swindon.  - 


Tenders, addressed to the undersigned, and marked outside Tender for Stores, 


will be received on or before MONDAY, the 26th Instant. 
The Directors do not bind themselves to accept the юке any Tender. 


MILLS Secretary. 
Paddington Station, London, 1st October, 1896. 


2 Gold Medals. 


КЄ STANLEY Soe 
Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— FRICE LIST POST FREE, — | 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O, 
Telegrams, '' Turnstile London." Telephone, 65188 


TENDERS INVITED. 


TENDERS for RED FIR TELEGRAPH POLES and for CREOSOTING. 


ENERAL POST OFFICE. 
By Command of the Postmaster-General. 


TENDERS will be received until 10 a.m. on MONDAY, the 26th October, 1896, (Ay 
for the SUPPLY of RED FIR TELEGRAPH POLES, to be delivered in London, Kings 
Ln or Sutton Bridge, and at Northumberland Dock (River Tyne), West Hartlepool, 

ull, or Grimsby ; and (B) for CREOSOTING the poles with 101b. or 121b. of creosote 
to the cubic foot, as may be directed. | 

The Poles to be felled between 2nd November, 1896, and 1st March, 1897, and to be 
9 during the following summer at the port at which the creosoting is to be 
per formed. 

Butt- sections, from not less than three Poles, to show the quality of timber 
offered, must precede, or accompany, the Tender of any person who has not already 
күреш the Postmaster-General with poles. 

А а Postmaster-General does not bind himself to accept the lowest, or апу, 
ender. 

Forms of Tender, containing all particulars, may be obtained on application to the 


undersigned. 
CHAS E. STUART, Controller of Stores. 
General Post Office, London, E.C., 
6th October, 1896. 


OUNTY BOROUGH OF BRADFORD. 


The Borough Electrical Engineer is prepared to receive TENDERS for the follow 
ing METERS, viz. :— ; а 
117 ARO 


METERS. . 
86 FRAGER METERS. 
91 EDISON METERS. 
21 OULTON and EDMONDSON METERS 
A List giving details and capacity of the above Meters can be had on application 
to the Electricity Office, Town Hall, Bradford. 
Tenders to be endorsed ‘‘ Tender for Meters," and to be addressed to the Borough 
Electrical Engineer, Town Hall, Bradford. 
All Meters are guaranteed to be in good condition and working. order. 
ALFRED H. GIBBINGS, 
Town Hall, Bradford, Borough Electrical Engineer. 
5th October, 1896. 


W. T. HENLEY'S TELEGRAPH WORKS COMPANY, LTD. 


EXCEPTIONAL OPPORTUNITY FOR INVESTORS. 


TENDERS are INVITED for the whole or any portion of 105 FULLY-PAID 
ORDINARY SHARES of £10 each in the above Company. 

28693 Shares are offered by Executors and others under very special circim- 
stances. 

The Dividend for the last year was at the rate of £8 per cent., and a much larger 
one might easily have been declared as sufficient moneys are stated by the Cheirman 
to have been kept in hand to pay a dividend of 8 per cent. this year without 
touching the reserve fund and without earning a penny this year. 

Full particulars, with report of proceedings at last year's Ordinary Meeting of the 
Shareholders, and Forms of Application, can be obtained from 

Messrs. ROOKER & BAZELEY, Solicitors, 
Bideford, Devon. 


UBMARINE CABLES TRUST. 


NOTICE is Hereby Given that on and after the 15th October the sum of £2. 7s. 6d., 
balance of the COUPON due 15th October, 1896, will be PAID by Messrs. GLYN, 
MILLS and CO., of 67, Lombard-street, between the hours of 10 a.m. and 2 p.m. 
The Conpons should be left with the Bankers for examination FOUR clear 
before payment. By Order of the Trustees, - 

A. BRODRICK, Secretary. 
Winchester House, 50, Old Broad-street, London, October 8th, 1806. 


DOULTON &. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


Pottery for Electrical Purposes. 
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LAMBETH, LONDON, S.E. 
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SITUATIONS VACANT AND WANTED. 


ANTED a skilled MECHANIC (age about 25 to 35) to 


act as Instructor to boys in general handicraft. In addition to a knowledge 

of turning aud fitting, he must have had experience in simple smithwork, and be 

able to manage a gas engine. A practical electrician preferred (45 hours, £2. 5s. per 

week) High character indispensable. — Apply, atating experience, giving references 

ns Face copies of three testimonials, to THE MASTER, Haileybury College, 
ertfor 


LECIRICAL ENGINEER. — WANTED an Engineer 


thoroughly up to date in alternating and continuous ourrent dynamos and 
motors. Must have had a first-class mechanical engineering experience, and be 
capable of undertaking the design of dynamos and motors for the electrical trans 
mission of power, and other purposes.— Applications, which will be treated in Arte 
confidence, t> be addressed to Mr. SLATER LEWIS, General Manager, P. R. Jackson 
and Co., Limited, Salford Rolling Mills, Manchester. 


GENCIES WANTED.—St. Edmund's Electric Works, 


Salisbury. Sole Agents for West of England for Dr. Lessing's Dry Batteries 
(just awarded R. C. P. S. First-Class Bronze Mdeal). 


IRSIT-CLASS AGENTS WANTED in all countries, in- 


cluding Great Britain, for the sale of me wel!-known Perry Electricity Supply 
Meter (Prof. John Perry's patent)— Apply to the sole manufacturers, Messrs. 
JOHNSON and PHILLIPS, Victoria Works, Ol Charlton, Kent. 


[)FAUGHTSMAN (mechanical) WANTED, with experience 
in dynamo and motor design and detail. Age about 20 and upwards. — Age, 


references and salary to BRUSH ELECTRICAL ENGINEERING Co., Lough rough. 


[MPROVER WANTED, from Technical College. Must 


give six months in lieu of premium. —Apply personally to GILBERT AND Co., 
35, High-street. Kensington. 


ANTED at once, a thoroughly capable and experienced 


MAN to take charge of testing room.—Reply by letter only, stating age, 
experienc: and salary required, to NALDER AND HILTON, Trafalgar Works, Bow 
Common-lane, London, E. 


W ANTED, competent WIREMEN and JOINERS. State 


price,—S. H. HEYWOOD, Electrician, Ducie-street, Manchester. 


ag ——.. аа — 
JFRDUCATED ELECTRICIAN (age 24) 4 years shop, 3 

years technical classes, 2 years charge of high-speed l.rge output plant, also 
erecting. Fair draughtsman, good tracer. No objection to go abroad. Speaks 
French well. Excellent references and reasons for leaving present situatioa.—No. 
2287, Electrician Office, Salisbury-court, Fleet-street, E.C. 


( (41458 - BLOWER (experimental and scientific) wants 
SITUATION in electrical works.—2289, Electrician Office, Salisbury-court, 
Fleet street, E.C. 


MPROVER seeks SITUATION in electrical fitter’s, age 17. 


2 years’ previous experience — E. C.,“ 27, Rivercourt-road, Hammersmith, 
London W. 
NSTALLATION FOREMAN seeks BERTH; 10 years’ 
experience first-class work; good references,—‘‘ R.,“ 10, ” Broseley- -grove, 
Knighton-park, Sydenham. 


OUNG MAN seeks employment as Wireman, Lamp 


Trimmer, or to take charge of gas engine and dynamo, with thorough know- 
све of electric lighting ; good reierences.—‘‘W. R.," 34, Gt. Bland-street, New 
ent-roac 


LECTRICIANS.—NOTICE to EMPLOYERS.—Please 


note we have a number of First-Class ELECTRICAL MEN upon our Books. 
Kindly send us particulars of any VACANCIES you may have. We can introduce 
you, free of charge, to the best men now at rag 
1 сва S. RICHARDSON and 9 Bureau. 342, Strand, 
ndon, 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 


others WANTING PARTNERS, or wishing to SELL, can be introduced to 

Clients with Capital; and GENTLEMEN Seeking Investments can obtain personally 

(or through the solicitors) particulars of bona-fide OPENINGS. Strictest confidence 
observed.— Address, CHAS. RICHARDSON and CO., 842, Strand, London, W.C. 


RACTICAL EVENINGS.—Electricity, Running Engine, 


and ont Weg Mondays, Wednesdays, Fridays.—ELECTRICAL ENGINEER, 51, 
Sinclair-r West Kensington. 


BRITISH ELECTRIC TRACTION (PIONEER) C0., 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G.C.M.G., C.B. 


This Company has been formed to DEVELOP ELECTRIC TRACTION in the 
United Kingdom and elsewhere, on the most approved methods and according to 
the requirements of each locality. 


Address communications to E. GARCKE, Managing Director 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
CATALOGUES FREE. 


A" 
(4 2 
5 2. 4 


JUST PUBLISHED. 


Espoolally Suitable for Oity Guilds Glasses. 


WANTED, and FOR SALE. 


ANTED, a second-hand GALVANOMETER ; Silvertown 


make preferred.— Address full particulars to '' METER,” are of Gould's 
Advertising Offices, 64, New Oxford-street, W.C. 


LA TINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
m aS pres by Derby and Co., 44, Clerkenwell-road, London, EC. N.B.— 


А ок CHARGING.—C. H. CATHCART 
EI кышта tees бааша а 
о. C. diele en om No. 65 266.) NE d 
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Lists Post FREE PER RETURN. 


THE INDIAN AND EASTERN ENGINFER. 


AN ILLUSTRATED WEEKLY JO JRNAL 
FOR 
ENGINEERS IN INDIA AND T IE EAST, 


The “INDIAN AND EASTERN ENGINEER" contair s the latest and sea 
eering terprise in 


authentic information on all subjects connected with E igin 
India and the East. 
Correspondence invited on any subject which may be of terest toty profession. 
RATE OF SUBSCRIPTION (payable in advan e,includi а copy of 
the INDIAN AND EASTERN ENGINEER'S DI RY, an  postage):— 
INDIAN RATE, Yearly ... Rs,20 | ENGLISH RA Year] ... 40s. 
Published at 137, Canning St., CAF сотта. 
LONDON OFFICE: 28, Victoria Street, W imb ater, S. W. 
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By М. PERREN MAYOOSK, А l. V. k. 


ELECTRIC LIGHTING AND POWER DISTRIBUTION. 


AN ELEMENTARY MANUAL OF ELECTRICAL ENGINEERING. 


THIRD EDITION. 


Thoroughly Revised and Corrected and greatly Enlarged. In Two Volumes. 


Crown 8vo. 


VoL I., 439 pp. and 231 Illustrations, Өш» Vol. IL in preparation. 


Electrical Rerieio.— А vast improvement on the last edition. 
át has few equals.’ 
Electricity. 
Literary 


The work will, no doubt, become a standard text book for schools and classes on this subject ; 


—“ One of the best and most up-to-date educational electrical engineering manuals now before the public." 
orid. —'' The work bears evidence of great care in its preparation, and should become a standard text-book. 


as such 


WHITTAKER & CO., 3, White Hart Street, Paternester Square, E.C. 
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IN A FEW DAYS. 


Over 600 pages, about 200 Illustrations, Scale Drawings, Folding Plates, &c. Price 12a, 6d., abroad 13s. Gd., post free. 


MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY 


By E. TREMLETT CARTER, C.E., M. I. E. E. 


— — - 


The purpose of this work is the explanation of the principles and practice of modern mechanical motive power and gearing, fa their apolication 
to electrical machinery. The Author has kept particularly in view the special requirements of electrical practice, and has produced a work on steam and other motive 
power which shall be solely devoted to these requirements. 


" MOTIVE POWER AND GEARING " is adapted equally to the needs of the practical engineer and of the student, and the treatment is such as may be easily understood 


without special mathematical training. Tne best points in the development of motive power for electrical engineering on the Continent and iu the Unt States have 
also been considered, and are fully treated, and compared with English practice. This work is in the well-known “ Electrician” Series, and constitutes the only existing 
treatise on the Economics of Motive Power and Gearing for Electrical Machinery. 


ELECTRICAL LABORATORY NOTES ^» FORMS. 


ARRANGED AND PREPARED BY 
J. А. FLEMING, M. A., F.R.S. 


Professor of Electrical Engineering in University College, London. 


These Laboratory Notes and Forms" have been prepared to assist Teachers, Demonstrators and Students iu Electrical Laboratories, and to 
enable the Teacher to economise time. They consist of a series of (about) Twenty Elementary and (about) Twenty Advanced Exercises in Practical 
Electrical Measurements and Testing. For each of these Exercises a four-page Report Sheet has been prepared, two pages of which are occupied with 
а condensed account of the theory and practical instructions for performing the particular Experiment, the other two pages being ruled up in lettered 
columns, to be filled in by the Student with the observed and calculated quantities. Where simple diagrams will assist the student, these have been 
supplied. These Exercises re for the most part based on the methods in use in the Electrical Engineering Laboratories of University College, London; 
but they are perfectly general, and can be put into practice in any Electrical Laboratory. 


Each Form is supplied either singly at 4d. nett, or at 35. 6d. per dozen nett (assorted or otherwise as required) in sets of any three at 
1S. nett; ог the set of Twenty Elementary (or Advanced) Exercises can be obtained, price 55. 6d. nett. The complete set of Elementary and 


Dr. 


Advanced Exercises are price 105. 6d. nett, or in a handy Portfolio, 125. nett ; or bound in strong cloth case, price 125. 6d. nett. 


Spare Tabulated Sheets for Observations, price 1d. each, or 11d, per dozen nett. 
foolscap sectional paper (16in. by 13in.) can be supplied, price 18. per dozen sheets, nett. 


ELEMENTARY SERIES. 


Strong portfolios, price 1S. 6d. each. The very best quality 


ADVANCED S®© RIES. 


1. The Exploration of Magnetic Fields. 21. The Determination of the Specific Electrical Resistance of a Sample 
2. The Magnetic Field of a Circular Current. of Metallic Wire. 
3. The Sandardizaton of a Tangent Galvanometer by the Water | 22, The Measurement of Low Resistances by the Potentiometer. 
4. The Measurement of Electrical Resistance by the Divided Wire | 23. The Measurement of Armature Resistances. 
Bridge. 24. The Standardization of an Ammeter by Copper Deposit. 
5. The Calibration of the Ballistic Galvanometer. 25. The Standardization of a Voltmeter by the Potentiometer. 
6. The Determination of Magnetic Field Strength. 96. The Standardizati f A tex bythe Potenti te 
7. Experiments with Standard Magnetic Fields. ihne Stan zation o1 an Ammeter by the Fotentiometer. 
8. The Determination of the Magnetic Field in the Air Gap of an | 27. The Determination of the Magnetic Permeability of a Sample of Iron. 
Electromagnet. 28. The Standardization of a High Tension Voltmeter. 
9. The J with the Post Office Pattern 29. The Examination of an Alternate Current Ammeter. 
10. The Determination of Potential Difference by the Potentiometer. 30. The Delineation of Alternate Current Curves. 
41. The Measurement of a Current by the Potentiometer. 31. The Efficiency Test of a Transformer. 
12. A са 2 * E 32. The Efficiency Test of an Alternator. 
13. The Standardization of a Voltmeter by the Potentiometer. 
14. A Photometric Examination of an Incandescent Lamp. 39. s 5 pr 5 кезен of "m 5 ° 
15. The Determination of the Absorptive Powers of Semi-Transparent | 34. The Measurement of Insulation and High Resistance. 
10 нет peed " + ihe Reflbotiva-p f Various suet 35. The Complete Efficiency Test оѓ а Secondary Battery. 
à e Determination o e ective Power of Various Surfaces. 
36. The Calibration of Electric Meters. 
5 Е 
s nene die of thet een pilclency олар Blectromotor 37. The Delineation of Hysteresis Curves of Iron. 
18. The Determination of the Efficiency of an Electromotor by the | 38. The Examination of a Sample of Iron for Hysteresis Loss, 


Brake Method. 


. The Efficiency Test of a Combined Motor-Generator Plant. 
. Test of a Gas Engine and Dynamo Plant. 


The Determination of the Capacity of a Concentric Cable. 
The Hopkinson Test of a Pair of Dynamos. 


OF ALL BOOKSELLERS AT HOME AND ABROAD. 


“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Ltd., Salisbury Court, Fleet Street, E.C. 


WRITE FOR NEW CIRCULARS. 


NOW IS THE TIME TO PUSH CARRIAGE LIGHTING. 


Please Note 
NEW ADDRESS. 


BRISTOL ELECTRIC SAFETY LAMP WORKS 


Beg to announce that they have Removed their Offices to 
their Works: 


40, GREAT SMITH STREET, WESTMINSTER, 


Whereto all communications should be addressed in the future. 
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» WILLANS Swe- ENGIN IE 
VALVE - 
SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 Il. H. p. cad ero 
HIGH SPEED. , gem ime: 


il mm 
|| iy P i E 


76 


— jo) SÉ 


ШЇ 


ШШ 
т i Bia il 


^ Extreme Economy of ex. qe 


(A consumption of less than 13lb. per I. Н.Р. per hour has been recorded under suitable conditions of size, pressure, &se., 
and even in Engines of 80 I. H. P. a consumption of less than 1441. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 158,600 H.P. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., s N 


on page xii. 


DAVEY, PAXMAN&«&CO.. 


ENGINEERS, COLCHESTER. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, Ж.С. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


eum Steady Running Engines | for Electric Lighting. 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


| орт $ Co. 2 Styl Important — 
»- 


TELEGRAPHIC ADDRESS: 
“PAXMAN COLCHESTER.” 


PHOTOS, &c. 


POST FREE. 


ала Portable Steam Engine, with Dynamo attached, forming 


Coupled Horizontal Engine, a portable electric light plant. Single cylinder 4 to 12 h.p. ; double Horizontal High Pressure 8000 Compound 
4С to 1,000 Н.Р. cylinder. 8 to 25 h.p. ; compound, 8 to 30 h.p. nominal. Engine. 12 to 1,000 H.P 
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THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE, 


ESTABLISHED 1861-1878. 


No. 960. mum 


NOTES. 


— — 
Ox Tuesday last was held the first meeting of the Sub- 
marine Telegraph Memorial Committee. Lord SELBORNE, 
Under Secretary of State for the Colonies, presided, and made 
an admirable opening speech. He refrained from repeating 
«any of the commonplaces as regards the effects of subma- 
rine telegraphy which are to be read in almost every news- 
paper article," but dwelt upon the curious conflict between 
the decentralising measures of statesmen and the centralising 
tendencies of telegraphy, the more man struggles, the 
stronger is the influence of electric telegraphy in overcoming 
his desires ; and centralisation, Lord Зегвовме pointed out, 
meant also those human aggregations which “ thinkers 
throughout the civilised world concur in deploring.“ 


— gee 


Arter selecting an Executive Committee the meeting was 
invited to make general suggestions as to the shape the pro- 
posed Memorial should take. No proposals were forthcoming 
until the Secretary read a letter from Prof. Smvanus THomp- 
sox, urging the claims of the Building Fund of the Insti- 
tution of Electrical Engineers. A worthy addition to the not 
too numerous fine public buildings of the metropolis of the 
Empire would certainly be a fitting way of keeping green the 
memory of the founders of submarine telegraphy. Mr. W. T. 
AnsELL strenuously opposed this idea, but himself did not 
suggest anything. The scheme is now fairly launched. May 
it prosper ! | 


— — 


THERE is in the electrical industry much the same regard 
for the Brush Company that the general public entertains for 
The Times; they are both great institutions which we should 
be sorry to see disappear, although our veneration for them is 
not always incompatible with a certain preference for more 
youthful and less ponderous concerns. When a manufacturing 
company with a paid-up capital of over £650,000 makes, after 
twelve months’ hard work, a net profit of £4,615, and its 
Directors feel compelled to write £1 off every £3 Ordinary 
share, a mere outsider would not, at first sight, consider the 
condition of the undertaking as exactly healthy. However, 
as anyone can see for himself, who will take the trouble 
to conscientiously read through the lengthy report of the 
Brush meeting in our present issue, there are extenuating cir- 
cumstances. It may be reasonably anticipated that ensuing 
years will not be quite so full of abnormalities as the past 
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twelvemonth; for the entire absence of big jobs and the 
loss of the City contract are most distinctly abnormal events 
even in the chequered history of the Brush Company. Atthe 
same time the Directors, while they are about it, would have 
been well advised to have administered a more drastic purge to 
this over-capitalised company. It is something to straighten 
out the balance-sheet and to lighten the ship by £90,000, but it 
would probably answer to the helm better minus a good deal 
more dead capital. It cannot be too frequently insisted upon 
that the payment of huge sums for patent and similar rights 
always brings its retribution, and is, moreover, a distinctly 
unbusiness-like proceeding. No business man would dream of 
paying anything but a very moderate premium for a 14 years’ 
insecure lease of a piece of Jand, even if that land were situated 
in the most favourable position possible. Our sympathies are 
with the members of the engineering staff, upon whose 
shoulders has fallen the thankless task of trying to earn a 
dividend upon an impossible capital, a task not rendered 
lighter by their gratuitous affrays with eminent consulting 


engineers. 
— — 


Wx reprint this week practically the whole of the Paper 
on The Liverpool Overhead Railway," read by Mr. S. B. 
COTTRELL, the engineer and general manager, before the 
British Association. Only that part which describes the 
sewage arrangements at the new underground station, being 
of no electrical interest, has been omitted. Our own account 
of this line and the two Papers read, in 1894, before the 
Institution of Civil Engineers, by Messrs. GREATHEAD and 
Fox and Mr. THomas PARKER, have familiarised our readers 
with the construction of it. These descriptions, however, 
were written too soon after the starting of the line for much 
to be said about the working operations and costs. Mr. 
CorrRELL's close acquaintance with the running of the 
Liverpool line since its commencement enables him to make 
his Paper a valuable supplement to those of the earlier date; 
he also gives an interesting and useful description of the 
constructive work now going forward in connection with the 
extension of the railway southward to Dingle. 


Tue low working costs of the Liverpool Overhead Railway 
have always given a special interest tothat line. In our issue 
of August 7th we commented on the satisfactory state of 
affairs, as evidenced by the last Report of the Directors; and 
we analysed items of the accounts. The Appendix to Mr. 
CorrRELL's Paper will enable our readers to make a further 
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analysis of an instructive character. During the first half of 
this year the energy generated for running cars was 1,848,129 
units, or at the rate of 4-29 units per train mile. А full train 
weighs 88 tons; but in the average load there has been only 
60 per cent. of the seating accommodation occupied, repre- 
senting in all about 853 tons. The energy generated, there- 
fore, exclusive of batteries for signals, &c., has been at the rate 
of 0-191 unit per ton-mile. In viewof the frequent stoppages, 
and the high speed to which the trains are raised between 
stops, this is a remarkably good performance. 


Ir the roller bearings about to be fitted to the rolling stock 
fulfils expectations, we may expect even better results 
when the newly-equipped trains are in regular service. For 
the ultimate reasons which have led to the adoption of this 
form of bearing we must refer our readers to Mr. CoTTRELL'S 
Paper. We cannot, however, refrain from commenting upon 
the results which are expected to accrue. If we understood 
Mr. Corrrety aright, in his reply to the discussion, it is 
anticipated that a three-coach train with roller bearings will 
not put a greater maximum starting load on the motor than 
does a two-coach train under present conditions. It may be 
assumed, we surmise, that the start will be made in the same 
interval of time. In that case the acceleration load per coach 
will remain as large as before ; and the only change will be a 
reduction in the bearing friction. Can it really be that this 
friction, without roller bearings, is so high that the substitu- 
tion of this new form of bearing reduces the power required 
to start each single coach to 66 per cent. of its former magni- 
tude? We cannot credit that ordinary bearing friction could 
be so high. No doubt, roller bearings will considerably reduce 
the statical and moving friction of the trains; and the effect 
upon economical working will be as marked when the train is 
in full motion as when it is starting. But, so long as trains 
must get up speed so rapidly as they do now, the main part 
of the starting load must arise from the inertia of their 
accelerated mass, and only a much smaller portion from rail 
and bearing friction. 


Amone the many initial difficulties of an electric lighting 
scheme, especially in suburbs or small towns, not the least is 
the difficulty of persuading householders and small shop- 
keepers to face the cost of house-wiring. No little ingenuity 
has been expended in getting round this obstacle; but it has 
been reserved for the Leyton Tradesmen’s Association to 
triumphantly solve the problem. Given ten ten-light house- 
holders, combine the ten jobleis into a single big one, and 
each individual may hope to get his wiring done at something 
like the cost per light that would obtain were he himselt 
* installing" 100 lights. That, at any rate, is the idea and 
the hope of the Leyton Tradesmen’s Association ; and although 
ten little jobs, even if carried out simultaneously by one and 
the same contractor, will always prove more expensive than 
one large piece of work, there certainly ought to be a reduction 
worth striving for. 

In our issue of July 8rd we referred to a report from the 
British Consul at Bilbao, in which he pointed out several open- 
ings for English engineering firms, more especially in con- 
nection with electric light, power and traction undertakings. 


— ED 


It is now the turn of the British Consul at Cadiz to lament 
the fact that our electrical engineering firms have allowed the 
Germans to secure most of the concessions for electric light- 
ing in Spain. In his report of the trade of Cadiz for the year 


-1895, just issued, a note from the British Vice-Consul at 


Seville states that a company was formed last year for supply- 
ing electric light to that town. About half the capital required 
was subscribed locally, and the remainder was promptly forth- 
coming from Germany. It is therefore needless to add that. 
all the machinery has been imported from that country, and. 
that the business is worked by Germans. 

Ir would be satisfactory to learn that instructions had 
been given to our Consuls and Vice-Consuls abroad, when. 
presenting their trade reports, to pay especial attention 
to the subject of electric light and power; and we strongly 
recommend our leading engineering firms to place this 
matter before members of Parliament representing the 
chief centres of our engineering industries, in order that 
no opportunity may be lost of obtaining early information 
regarding engineering schemes abroad. We would again 
refer to the suggestion made in these columns that a duly- 
qualified official should be appointed to digest these consular 
reports as they are sent in, with the object of placing their 
contents before our large contracting and financial houses at 
the earliest possible moment. At the same time these reports 
should be more frequently issued. It is said, though we know 
not with what degree of accuracy, that our big houses hear of 
everything worth hearing of long before our Consuls do, and 
that many promising-looking foreign concessions will not 
bear a close inspection. However that may be, since our 
Foreign Office officials abroad do busy themselves with trade 
matters, it is as well that they should do so effectually. То 
obtain belated information, and to publish it in a still more: 
belated manner, may give employment to deserving clerks, 
but it can benefit no one else. Let us make these consular 
trade reports real, live, up-to-date documents, or, in the 
sacred name of Economy, let them be abolished. 


— — üÜ —— — ———  —— 


Personal—Mr. Emil Kolben has resigned his position with 
the Oerlikon Maschinenfabrik. | 

Prof. A. B. W. Kennedy.—Prof. A. B. W. Kennedy's address 
will in future be 17, Viotoria-street, S. W. 

The Utilisation of Niagara.—The proprietors of the North 
Tonawanda nut and bolt works will use Niagara power to 
operate their plant as soon as it is transmitted to that village. 
They will take about 500 н.р. 

Oarborundum.—The Carborundum Company is now making 
about 3,500 pounds of carborundum a day, but one day 
recently they opened a furnace that turned out 5,000 pounds, 
which is the largest amount one furnace has yet produced. 

The Regulation of Private Plants.—In Dresden a new 
regulation is to be enforced requiring plans and descriptions of 
private electric lighting plants about to be erected to be sub- 
mitted to the Town Council. No independent installation may 
be made without the consent of the Council. 

Institution of Junior Engineers.—On Friday, October 16th, 
at 8 p.m., there will be a meeting of this Institution at the 
Westminster Palace Hotel. This meeting will be the annual 
general meeting for election of officers, presentation of Council’s 
report, &c. 

Patent Amendment.— Notice is given that Carl Zipernowsky 
and Max Déri have applied for leave to amend the specification 
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of the Letters Patent No. 3,379 of 1885, for ‘improvements in 
distributing electricity and apparatus therefor.” The proposed 
amendments were set forth in the Illustrated Official Journal 
issued on September 30, 1896, and are purely verbal. 


Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19, 1895 ... — 
Monte Alegre—Santarem.......... May 5, 1896 .. — 
Bahia—Rio de Janeiro ............ Sept. 4, 1896 Oct. 3,1896. 
Penang—Medan ..................... Sept. 7, 1896 Sept. 27, 1896. 
Para—Maranham m Oct. 8.1 — 


Brighton and Rottingdean Electric Railway.—Notwith- 
standing the very heavy seas that accompanied recent gales, 
not the slightest damage has been done to the permanent way 
of the seagoing oar. On Thursday afternoon last week several 
trial trips were made, over 100 visitors being conveyed on each 
trip. With the exception of a small amount of concrete work, 
everything is now complete. 


Electrical Disturbances in Submarine Cables. А Oorrec- 
tion.— We have received the following letter from Mr. Preece: 

Sm: In my Paper on "Electrical Disturbances in Submarine Cables" 
there is an error in line 40, second column, p. 690, which though I detected 
while reading, I failed to correct in the proof. The sentence should read : 
“This perhaps is better seen if we consider the case of a concentric cable; 
for in this case the number of lines of electric force does not increase in the 
same ratio as the number of lines of magnetic force, while the outer con- 
ductor approaches the inner." 

Titles.— At the last meeting of the City Commissioners of 
Sewers Mr. Hudson presented a report from the Streets Com- 
mittee recommending that Mr. Voysey should be designated 
* electrical engineer ” in addition to his title of electrical in- 
spector. Mr. Morton strongly condemned the proposal. Mr. 
Lile thought that it was too early for a young man like 
Mr. Voysey, who had only been in the service of the Commis- 
sion for two years, to apply for the title of engineer. Mr. 
Gordon said in Mr. Voysey the Commission possessed a gentle- 
man of culture and intelligence, and a man who was socially 
and educationally far above the rauk of an ordinary inspector, 
and worthy of the title of engineer. In the end the report of 
the Committee was adopted. | 


Birmingham Municipal Technical School. We have re- 
ceived a programme of the course of instruction mapped out 
for the students at this technical school for the session 1896 7. 
The electrical engineering course, which is under the direot 
supervision of the Principal, Dr. W. E. Sumpner, includes lec- 
tures on theoretical and practical electricity, with special 
classes in telegraphy and telephony, railway telegraphy, instru. 
ment making, and the uses of alternating currents. A great 
deal of time is besides devoted to laboratory and workshop 
work. The programme is profusely illustrated with photo- 
graphs of the various shops and laboratories; a view of the 
examination hall, in which the mean free path of the examinees 
is very large, particularly attracted us. 


The District Railway and Electric Traction.—The following 
ів an extract from the ciroular-issued by the secretary of the 
Metropolitan District Railway Shareholders’ Association to the 
shareholders in the Metropolitan District Railway :— 

“In order to correct the many misstatements being made in connection 
with the projected deep-level express railway from Earl's Court to the 
Mansion House. under the existing lines of the Metropolitan District 
Railway, I am instructed to make known the following particulars of the 
scheme and the progress made to date :—(1) The scheme which has been 
unanimously approved by the Directors of the Metropolitan District Rail- 
way Company is for the construction of two deep-level tunnels for an up- 
and-down service of express electric trains between Earl's Court and the 
Mansion House, with an intermediate station at Charing Cross ; (2) Sir Ben- 
jamin Baker, the engineer of the Company, foreseeing no unusual diffi- 
culties, acting upon the joint instructions of the Compeny and the 
Association, is now preparing a survey and report on the lines in projec- 
tion ; (3) the survey and report are expected to be completed and a Bill 
prepared for Parliament by November 15th next.” 


Automatic Switches.— We have received from Mr. Ballance. 
of Sheffield, a description of two ingenious automatic switches, 
The one is a time-switch which serves to automatically switch 
currents on and off—or over—at appointed hours. Although Mr. 
Ballance claims that it can be applied to any clock, it seems to 
us that the arrangement of the connections as described to 
the face of the clock would cause considerable sparking on 
the hand breaking contact. The second switch is intended to 


principles. 
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be applied to double filament lamps for mast-head and side- 
lights of ships. By an arrangement of differentially wound 
solenoids the second filament is automatically switched in as 
soon as the first one is burnt out, and at the same time a 
signal is rung to call attention to the fact. This second form 
of switch is also applied in a modified form to burglar alarms, 
so that when it acts, in additio ı to the alarm bell being rung, 
lamps in the building are switched on. 


Electrical Engineering Exhibition.—4Àn Electrical Exhibi- 
tion, to mark the celebration of the 60th year of Her Majesty’s 
reign, is now in course of preparation at Newcastle. The object 
will be to accentuate the progress which has been made in 
electrical engineering between the years 1837 and 1897. There 
being no permanent building adapted for showing heavy 
machinery, and machinery in motion, a site on PandonDene has 
been secured, on which special temporary buildings will be 
erected, and these will be so arranged as to meet the require- 
ments of the exhibits referred to. It is intended to be strictly 
an Exhibition, and in no way an organisation for the sale of 
goods. Exhibitors, however, will be allowed to book or е 
orders for their various specialities. The importance of New- 
castle as an electrical and general engineering centre will natu- 
rally create special interest in an Exhibition of the character 
described. The Act of Parliament which legalises the use of 
the motor car and the motor cycle will be in force, and it is 
intended to make a special feature of cars and cycles propelled 
by electric or other motor power. 


Scientific Education.—The 26th session of the Durham 
College of Science, Newcastle-on-Tyne, was inaugurated on 
Monday last. The report of the Principal stated that iu 
1894-95 the number of students was 1,370, and last session 
it was 1,591, while upwards of 3,000 people attended popular 
lectures in the neighbourhood In the course of a lengthy 
speech the Home Secretary, Sir M. W. Ridley, said that he 
hoped the signs of the times pointed to the development of the 
system of secondary education, the clear distinction of it from 
elementary education and the establishment of it on sound 
They had heard, he said, that day that the 
Chancellor of the Exchequer was sending certain persons to 
discover whether it would be wise to increase the Government 
grant to University colleges of science. Не could assure the 
Chancellor of the Exchequer that if he should find it possible 
to increase the grant which the State now gave to the 
University colleges of science throughout England, be would be 
amply and satisfactorily supported by public opinion. It was 
never more necessary that the various professions and industries 
should receive the benefits of special scientific education. 


The Radiaphone.—It is reported from an American source 
that Prof. Alexander Graham Bell is devoting his attention to 
the commercial development of his radiaphone, which he 
devised nearly 20 years ago. In this instrument he utilises a 
beam or ray of reflected light for the transmission of sounds 
between distant points, in lieu of the ordinary wire. The trans- 
mitter is made up of a thin diaphragm of mica or of some other 
similar substance, silvered at its back so as to make of it; a 
reflecting mirror. The diaphragm is connected with an ordi- 
nary speaking tube. Against this thin disc or diaphragm is 
projected a ray of light. The light is caught by a mirror, and 
directed through a concentrating lens whose focus is the trans- 
mitting diaphragm. The latter in turn reflects the ray through 
a second lens, which again makes the ray of light parallel, so 
that it may travel without dispersion. At the receiving station 
there is a parabolic reflector, at the end of which is fixed a 
selenium cell. The cell in turn is connected, telephonically, 
with the ear. When the ray of light is reflected from the 
transmitting diaphragm and the operator speaks into the tube 
joined with the latter, what he says may be clearly and dis- 
tinctly heard at the other end of the line, that is, at the other 
end of the travelling ray of light. 


Electricity in Shipbuilding.—The members of the Leeds 
Association of Engineers recently visited Newcastle, and were 
shown round the shipyards of Messrs. C. S. Swann and Hunter, 
at Wallsend. They first passed through the West Shipyard. 
On the way to the East Shipyard they inspected the various 
shops, also the electric-power and boiler-houses and gas 
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and other furnaces. The firm have erected immense ‘steel 
structures over the berths ocoupied by two of the vessels in 
process of construction. These structures when finished are to 
be roofed over with glass and their aides enclosed. By means of 
electrically-driven cranes, material can be carried right over 
the largest vessels and deposited at any part. Portable drills, 
wood-deck planing machines, punching machines, and fan blasts 
are also driven by electricity. The party also visited the 
Electrical Engineering Works of Messrs. Ernest Scott and 
Mountain, and saw the various appliances in course of con- 
struction. The President of the Association (Mr. James Bowers) 
opened the winter session by an address, in which he made 
special allusion to the saving effected by the electric transmis- 
sion of power. In addition to the works above mentioned, he 
had seen the alteration made at Sir Wm. Gray’s shipyard, West 
Hartlepool, where a complete electric driving plant had been put 
down, a separate motor being fixed to each machine. By this 
means the weekly coal consumption had been reduced from 72 


to 38 tons. | 
Electricity v. Gas.—The greater portion of Mr. J. H. Penny's 
Presidential Address to the North of England Gas Managers 
Association, last week, was devoted to demonstrating the ineffi- 
ciency of electric light. Some extracts from the address, which 
is reported in full in the Journal of Gas Lighting, may be found 
interesting and amusing :— 
It is an indisputable fact that gas is by far the cheaper of 
the two. This has been ably and conclusively demonstrated by actual and 
practical comparison. Hitherto there has been a great deal of mystery to 
the uninitiated about the price of electricity. The Board of Trade unit, 
too, has been a something that ‘no fellow could understand ; and the 
comparative prices of gas and electricity, as propounded from time to time 
by promoters of the latter, have been as uncertain as the weather, as 
changeable as the seasons, and about as unreliable as the light itself. The 
price will ever be the paramount coneideration with the general public ; 
and that is the standard by which each light will be judged. The pro- 
moters of the electric light certainly furnish to the public information in 
abundance ; but we cannot accept their ex parte statements. They attri- 
bute many virtues to the light ; and the persuasive arguments they use 
are sufficient to fascinate and win over the most hesitating to adopt the 
illuminant. Time, which is said to try all things, will show whether such 
flattering representations are real or visionary —' the proof of the pudding 
is in the eating thereof.’ They tell us that it is а ‘cool’ light, signifying 
that it gives off very little heat; but b experiments referred to in the 
Journal of Gas Lighting for May 28, 1895, two incandescent electric lamps 
—one of 16-candle and the other of 25-candle power—decomposed gun- 
powder, and also caused water to boil in 15 minutes.’ It is said that ceil- 
ings do not get blackened when the electric light is used. This is also a 
delusion. The heat from the electric light bulb as it ascends carries with 
it the particles of falling dust, which adheres to the ceiling, and after a while 
show a distinct discoloration, as may be observed where the light has been 
in use for some length of time. I myself have seen, in two well-known 
buildings in London, where electric light is exclusively used, beautifully 
embellished ceilings all blackened in this way. . . It is an oft- 
repeated truism that gas companies have more to fear from oil than elec- 
tricity. At опе time we heard much about cooking by electricity ; but I 
am not aware that any appreciable advance has been made in this direc- 
tion. A bountiful Providence has stored the earth with coal for our use. 
Man, on his part, by hia untiring energy and perseverance bas discovered 
enriching agencies, and has applied them for raising the illuminating power 
of the gas; and in these days of boundless chemical research and scientific 
investigation, we do not know what new developments there may be in 
store in the near future, calculated to revolutionise the manufacture of coal 
gas. We are familiar with the past; but the future is veiled from our view. 


Electrolysis of Sodium Ohloride.—The Bulletin T'echnolo- 
gique reoently published an article by M. Révillon on the 
electrolysis of sodium chloride for the manufacture of caustic 
soda and chlorine. During this electrolytic process hydrogen 
is produced which can easily be kept separate from the chlorine 
by interposing porous partitions in the cells between the elec- 
trodes. Yet there are several forms of electrolytic apparatus 
which are efficient enough as regards the electrolysis itself, but 
in which hydrogen and chlorine are given off ina mixed atate. 
Until now this has been considered as a great inconvenience 
when chlorine was to be used in the manufacture of chloride of 
lime. It is known that a mixture of the two gases is so explo- 
sive, that it is even dangerous to expose it to a ray of sunlight. 
For this reason the chambers in which the chloride of lime is 
manufactured are usually of large dimensions, and they can 
contain a considerable volume of the gaseous mixture. M. 
Solvay, being sure that the presence of hydrogen is no impedi- 
ment to the absorption of chlorine by the lime, and that the 
hydrogen exerts no reducing action, tried to devise a practical 
method of manufacturing the chloride in such a manner that, 
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while employing the normal mixture of the two gases produced 
by the electrolysis, there should at the same time be no 
danger. Among other methods, he uses a continuously work- 
ing apparatus of small volume, in which the chlorine and lime 
are systematically brought into contact. It consists of a 
rotating cylinder with a belical thread on its outer surface, the 
axis of the cylinder being slightly inclined. Another method 
of preventing any danger of the gaseous mixture exploding is 
to collect the unabsorbed gas (which is practically pure hydro- 
gen) at the point of exit from the absorption chambera, and to 
introduce it again with the gaseous mixture which is entering, 
until the proportion of hydrogen in the mixture becomes so 
great that no spontaneous explosion need be feared. The 
hydrogen thus added acts as a neutral and inert gas, and makes 
the mixture inexplosive. For this latter method a continuously 
working apparatus for the absorption of the chlorine is no longer 
necessary, for one can use ordinary chambers. M. Solvay uses 
the mixture of chlorine and hydrogen to manufacture other 
hypochlorites by means of liquids, this being a direct and con- 
venient method which obviates the necessity of employing 
large volumes of gas. 


Contemporary Electrical Science.—In the Nuovo Cimento 
for August, Professor CARDANT concludes his elaborate re- 
searches into the thermal phenomena of derived circuits. The 
development of heat was observed as before by enclosing the 
wire in a tube filled with liquid, and serving as a kind of ther- 
mometer. The author solved some important problems by this 
method with great ease and certainty. Metallic bands offer 
leas resistance to oscillating discharges than cylindrical wires of 
the same cross section. When the thickness is small with 
respect to the breadth, the thickness is without influence. 
This confirms Dr. Lodge’s results, according to which the 
surface of conductors is chiefly concerned in these discharges. 
The dielectric surrounding the conductors is, according to 
Cardani, without any effect. Ropes of wires in contact have 
nearly the same resistance as a single wire of equivalent cross 
section, but even when the wires are insulated the advantage is 
slight. The greatest advantage is gained by discharging 
through several wires in parallel at some distance apart. 
Dr. Mario SALA writes on the coefficient of external conduc- 
tivity of vertical wires, meaning the constant which determines 
the loss of heat (by radiation and convection) from a wire 
carrying a current when the current, the resistance and surface 
of the wire, and its excess of temperature over the surrounding 
medium are given. The method of investigation was rather 
original. A wire 30 metres long was suspended vertically in the 
tower of the Parma University. The temperature of the wire was 
determined by its extension on heating, в safe method when 
the metals are not magnetic. Ав а result, the author found 
that the coefficient varies with the diameter of the wire accord- 
ing to a law resembling that which obtains in the case of 
horizontal wires investigated by Cardoni. But the loss of heat 
is greater when the wires are vertical, and the wires themselves 
are therefore kept cooler. This loss is chiefly due to convection, 
and not radiation, as it is almost the same if the wires are 
blackened. But in the vertical wires it depends to a consider- 
able extent upon the mechanical condition of the surface, being 
greater when it is rough. The coefficient is, moreover, inde- 
pendent of the temperature in vertical wires, and Newton's law 
of cooling is strictly true. Dr. Fortunato FLORIO demolishes 
Bagard’s assertion that Hall’s phenomenon may be observed in 
liquids. He proves that the transverse differences of potential 
observed are due to concussion. We also find abstracts of 
three pages by E. ViLLARI on the bending of X-rays round the 
edges of opaque bodies. The disc of an electroscope placed in 
the shadow of a metallic plate exposed to X-rays is protected 
to an extent depending upon the distance and width of the 
plate. Prof. Villari adopts the explanation that the electro- 
scope is discharged by charged particles of air. More detailed 
experiments showed that a maximum sbadow effect was obtained 
at a certain distance from the shadowing plate. A distinct 
penumbra was also obtained photographically, well within any 
penumbra due to the tube itself. All this ів very curious and 
profoundly interesting. We cannot help thinking that a more 
detailed investigation of this beuding of the waves may reopen 
the question of their alleged excessive shortness. 
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ELECTROMAGNETIC THEORY.—XCI.* 
BY OLIVER HEAVISIDE. 
(Continued from page 661.) 


If we superimpose two distributions of electrification, one 
given by V=V,, constant on the whole of the left side of the 
origin and up to distance æ = 3a on the positive side, the other 
given by У = – V, on the whole of the left side except from 
the origin to the distance x = za, the result is simply V = V, 
along distance a at the origin itself, or the charge SVa. 
Keeping the last constant, say Q, and decreasing a indefinitely, 
the result is a finite charge Q at the origin only. The waves 
of voltage and current which arise from it are therefore given 
-on the positive side by the difference of the waves arising from 
the two uniform distributions of V before described, which 
neutralise one another save at the origin. In this way the 
solutions (121), (122) for a point-charge are derived from 
4109), (115). 

But the following way is interesting. We know that 
C =, if С, is the current impressed at the origin. Take 
Co-; then C, is due to the charge Q impulsively intro- 
duced and dividing into twoequal parts at the origin. Therefore 


=4Qe-“p1 = 1Qvge- P m — 4 Ser 
C= rl = vc Р 10, =f ғ). (125) 


This is done by introducing qv/qv, and then noting that the 
first q is equivalent to —d/dz. 

Now the function in the brackets is already known. For 
Poe (о), and Р e tf (t- 22/5) !), (126) 
qv gv 

ру (59) and its extension in § 867, before done, equation (91) 
leading to (101), or (105) to (109). Во (125) produces (122). 
The voltage formula to match may be derived thus, ° 


„(К+ (pay T 
у (КБ) © (В+1»)$О»‹ m 


2850 U Leh cm, = de Pip + сурс -e, (127) 


which is (121). 

Knowing the voltage and current due to initial charge or 
momentum at a single point, we can at once write down the 
integrals expressing the voltage and current arising from any 
given initial states of voltage and current. But we do not 
want them at present. 


§ 372. Now let us tackle the more difficult problem of the 
waves of voltage and current generated by a steady voltage 
impressed at the origin. It is the combination of resistance 
with leakage that makes this case complicated. But it must 
be done, to complete the investigation. If e is the steadily- 
impressed voltage, started at the initial moment, we have 


V =ee-®1 =e e~ (cosh - shin) (z/v) (р —o?)! . e, (128) 


by making «^ the operand, and separating even and odd 
powers of х. Here the cosh operator contains only integral 
powers of p, and the potence of p is therefore p. So 


V = e~p cosh (x/v) (p?-o*)! — a ee el ae 8 
(129) 


A part has been algebrised. In the rest, the shin operator 
divided by the radical involves even powers of p only. Also 


o 1.380% 1.8.50 t 
(р? – п) p[1 — bs — 24% — 2.4.6755 — be , (180) 


by the binomial theorem.  Algebrising, we get 


-% Ce- K-.) 


c? 1.1 0 1.1.8 of 


t 
= ge (I „ 2 % 24.6 ). G81) 


* This series of Articles is a portion of Vol. II. of Mr. Heaviside's work 
on “Electromagnetic Theory." All rights of reproduction are reserved. 


where e, = sum of first n + 1 terms of е. A point to be noticed 
in the above that in (180) we introduce pp The differen- 


tiation should be done afterwards, as in (181). Let 
o 1.10 1.1.8 o° 
T7 ы чол ак з e... 182 
„% 24 f 246 %% N 
then by (180), (181), 
(p! — оз) е = ft v (RK)! + pU,. (188) 


Now when the shin operator works on this, the potence of 
p is pagain on the first term in (138) on the right side. Soa 
second part is algebrised. Putting the two algebrised parts 
together we shall obtain ¢«-**, where r-(RK)i. Therefore 
(129) becomes 
2 
Vocem 1 IET, 


8 ~ 


* U, 2 U, 
78 76 (185) 
where the U's are time functions, of which the first is as in 
(182), whilst the rest are derived from it by 
U, = (о? Do- 

It is quite easy to derive U,, because р?е, = p*e, 4. 
illustrate, first (о? — p*)"1 =o™, and then, 

(c? he, = oes - p^, 

(о? - р?)?е, = oe, — 2a*p?, 

(o? — p?y'e, = с, — 80%“, 


- JU; (184) 
or, in а more convenient form, 


Үе epe PZU,- + 


(186) 
Thus, to 


(о? pe. = о?е, — Pes, 
(c? — p! ye, = ote, — 2o*p*e, + p*, 
(о? — p? fe, = се, — 8o*p!e, + Bo?p*, 


&c., &c. So we have 
o? 1.1 о? 1.1.3o* 
== — — — g? -— 3 — — — g? = 2 — 
U, z CCC 


оз 1.1 o? 
U- Sf „1-1 (0 90303 
2 gii tg е, — 2р?о") 


4 
„geen h 
and so on. І regret that the result should be so complicated. 
But the only alternatives are other equivalent infinite series, 
or else a definite integral which is of no use until it is evalu- 
ated, when the result must be the series (185), or an equivalent 
one. In it, the term e e- represents the steady state, all the 
rest ultimately vanishing. 

As regards the wave of current, there are several ways of 
obtaining it. The one analogous to the above goes thus :— 


C= К + Bp Neem Lac (Pao Ve gh nma et 
+ Lp Lv ptc 
= e. —pl( y — _ ahi a 2 1 et : 
г“ (p – 7)(cosh shin)-( p-o’) Goo (187) 
by first making « the operand, and then introducing 
(p-e)/((p—o). We now have the potence of p in the shin 
operator divided by the radical equivalent top. This algebrises 


а part. For use with the cosh operator, we have 
(P-a) 49-101 „ 
p p 2.4 p. 


(U-) hT (Pe) 
P p 


e- ox) iw, (188) 
p 
where c? 1.80 1.8.5 0% 


Using (188) in the previous equation, we see that the potence 
of p in the cosh operator on the first part is again p, and as 
regards the rest we have a series of functions derived from 


W, according to 
W. = (с? — pi). Wa. (140) 
So, finally, putting together separately the parts independent 


of the time, we obtain 
DE ue] ‚ (141) 


o- (=) - Poe 5 
R Lv p o 2 2 vi |4 


As before, the W functions are easily developable. 
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§ 373. I shall now explain another way of algebrising the 
operational solutions, which is, perhaps, the simplest possible 
in the ideas concerned, and also sometimes in the execution 
thereof. Say we require to find the wave of voltage generated 
by impressed voltage at the origin; that is, V = є «е, where e is 
а given function of the time. Practically e is suitably selected 
to ease the work. As an example, in passing, take 
e = ege P T, (ot), (142) 
where e, is constant (zero before, steady after t= 0). We can 
see at once that 
V = ee If: — rh, (148) 
because we have already found the effect of є on the function 
in (142). See (126) above. 
Now, in the distortionless саве, when c —0, if also R=0, 
K=0, we have g=p/v. Therefore, if e= f(t), we have 
V = Pt]? f (t) = f(t - /r), (144) 
by Taylor’s theorem operationally considered. That is, the 
voltage impressed at the origin travels out at speed v without 
any change whatever. 


But if there is resistance, and also leakage to balance, so 
that c =0 still, then qv = pp, and 


V = € 7026 = Pti Pl 6 = bſv f (t |0), (145) 


Thus the disturbances impressed at the origin now travel 
out at speed v and attenuate according to - in the interval, 
because t=2/v is the time of transit from the origin to =. 
At the same time the wave of current is C = M/L, the current 
and transverse voltage being in the same phase and in con- 
stant ratio. This is the beginning of the theory of the dis- 
tortionless circuit, which I recommend every electrician to study 
in full detail, as an introduction to electromagnetic waves in 
general, since it casts light in the most obscure places. It 
allows us to understand electromagnetic waves mathemati- 
cally not merely as a collection of formule, sometimes dis- 
agreeably complicated, but in terms of |hysical ideas of 
translation, attenuation, distortion, absorption, reflection, and 
soon. I beg to refer again to the portions of Chapter IV., 
Vol. I., which are devoted to the subject of waves along wires. 
It is obvious that an electrician who aims at telephony through 
very long cables by methods which violate the conditions 
under which it is possible, is only wasting his labour. 

There are only two ideas concerned in (145), viz., the pro- 
gression of the wave, and the uniform attenuation which 
occurs by absorption in transit. Ifc is not zero, there must 
be a third process involved. This is the partial reflection that 
occurs to every part of a wave in transit, whereby its parts are 
redistributed, or the wave shape is deformed or distorted. It 
follows from the distortionless theory that when с is not zero, 
we still have propagation at speed v, and still have the attenu- 
ation factor e . It therefore suggested itself to me that in 


See bee (Nd. ot, (146) 
the operator containing p should be expressed thus, 


eT (P-o о ---, (147) 
where F(p-") is a series in rising powers of p-, having unity 
for its first term, because when c=0, F «1. Вау, 


Е=1+Е,(о/р) + F,(o/p)? + Fs /p) + ..., (148) 


so that 
Vechec e Pm EFT EET, +...) ee (149) 
poop 


If this is possible, the algebrisation will be immediate. 
First carry out the operation F. This will effect the rear- 
rangement of parts. Then carry out e-»z/, This will do the 
translation. Finally, the factor «^ 2 will attenuate properly. 

It does not appear from the operator in (146) that the 
expansion in inverse powers of p is a natural one. But it 
goes well. The F's are simple functions of z, of which the 
first three are 
ox gi? cr, а?а? 
Fig * 8" Ft go dar 
How to obtain these will be explained separately. Supposing 
them known at present, we can show the working of (149). 


The simplest case is ee” = с, or eee b. Then (о/р)"1 


(150) 


is the same as (ct)"/|n, so the F series is algebrised. Then 
the next oporator turns t to t, if ti means t—z/v. Therefore, 


Ү= ее {1 kot E, + Tp, . OR, 4 i (151) 
2 
expresses the complete wave of voltage. Or, 


= — pt — E ded a кы gli A 
V- -I = 7 2 U-) ge J. 059 
Observe that V has the same value at the wave front as at. 
the origin, at any moment. This is because we have chosen 
V at the origin so that it shall be so. The natural attenua- 
tion from origin to wave front is є, when t= х/о, and this 
is just the law assumed for the variation at the origin. In 
the distortionless case the curve of V is a straight line all the- 
way up to the front, where V drops to zero suddenly. But it 
is not generally a straight line, even when V is the same аб. 
the extremes. It is easy to see that if e subsides faster than 
c її, the voltage at the wave front will be greater than at the- 
origin ; and conversely, less. 

Next, let е be constant, zero before, steady after t = O, then. 
i| have to integrate е once, twice, &c., according to (149). 

us, 


V sec (ee ton -1)4 EZ (e^ - 1 pty) + 5 (158). 
р p 
where we have put ¢, for t, as before explained. Collect. 
together the terms involving ей; that із, eo e 5. Then 
Yee Er, Ку“ + — 
p 


р? 


ee Р“ ue Re d .). (154). 


where e', means the sum of the first n + 1 terms of Pi, 
This is an alternative form of the solution (185) above. We: 
conclude that 
€7 7? = e e + Foo] p + Fé0?/p? + . , (155). 
во (155) may be simplified to this extent. When c = p, then 
r=1; therefore, 


orl 1 ЕЁ, I F, A F. . F, (156). 


since Fo =I. 
As a third case, let ec = e% , where e is constant. Then. 
e =e- КЧ8, subsiding according to the natural leakage law. 


We have now to integrate є in (149), instead of е. That 
is, instead of (154) we have the following :— 


V- be { е веб -1) + веб -1-ot)4.. 9 (157). 


or, collecting the terms involving , 
V eec Etſse ei LES ul — бє "In? + Е," + ep 
p p p 


(158) 
where є", is now the sum of the first п -- 1 terms of «75, 
But use (155). Then in the first portion of (158) we have 
€- Kt ¢- 02/0 eh / v e - rz = c - 7 e Kt/s, 
and therefore р E 
V e eet? Ks — wc HIR Free Bega! +. ам) 


This is an alternative form of the solution (115) of the same 
problem. 


An important reduced case is c = p, ог no leakage. Then 
eo e, and is steady. We get 
V 2e—ec7 UR, + Foe" + Fy,” T. . . (160). 


If we desire the expansions to be entirely in rising powers 
of 1 – x/vt, like (152) in fact, then the operand ¢ or t should. 
be expanded first, and integrated term by term. Thus, instead. 
of (158) and (154) we shall get 


2,3 врз 
Үер 
E B 
сх opt? | opt, ) 
0% E +... 
cx (ort? opt? pt 
ae * Bt og tet} (161) 
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Now rearrange in powers of ti, and we obtain 
ee + (a %) (но) 
vt 2v 
911 n ] 
8? eee e 


1 2\2 ox 
& + 5(1- =) ( 262 + ptot — + 0272 
[2 vl Р д Qv T 
And in the other case, instead 


This is when e is constant. 
of (157) or (159) we obtain 


у= «(1 — 55) t (1 + z) 
vt Qv 


1 x \? ox 22 
A 1-— 272 1 —Ó == т eee 
*& z) ee Tt 857 + J. ав) 


where e, is constant. It follows from the previous equation 
by changing e to ej, and putting p = inside the square brackets. 

Expansions of this sort, which are so easily obtained, and 
in а variety of cases, are useful in calculating the initial stages 
of the development of waves, whether due to impressed force 
or to an initial distribution of charge or current. It is not 
desirable, then, to exhibit the є” term separately. 


(To be continued.) 


ON CRITICISM AND ON THE SEAT OF E.M.F. IN 
A CELL. 


BY DR. OLIVER LODGE. 


There seems to be an impression in the minds of some of 
our technical friends that the meetings of Section A should 
be conducted on the lines appropriate to meetings of the Royal 
or other great publishing Societies, and that the contributions 
read by the members should be in the form of solid Papers 
written out long beforehand, passed by referees, and solemnly 
read either by the author or by an official secretary. On the 
other hand, the contributions thought most appropriate by 
the leaders of Section A are brief and vivid oral expositions of 
the main results of an investigation, with only enough detail 
to make the methods intelligible ; and the chief value of the 
meeting is held to lie in the rapid impromptu discussions 
which sometimes arise, even though the connection between 
them and the Paper from which they arose is anything 
but obvious at first sight. 

This divergence of opinion as to the methods appropriate to 
& unique gathering of leaders of science from many parts of 
the world usually finds subsequent expression in the technical 
Press, which is liable to contrast unfavourably the manner 
of Section A with the manner of Societies and Institutions who 
meet regularly for the purpose of going into minute details, 
such as are necessary and interesting to those engaged in the 
practical application of science. 

But the manner of Section A, whether mistaken or other- 
wise, is not due to casual laziness; it is definitely thought the 
method best adapted to a body engaged at the high-water 
mark of scientific progress, and in the presence of many of the 
recognised leaders of the world’s physical science. 

It might be expected, also, that the general public would be 
interested at seeing science in the making, and at hearing fresh 
ideas spring spontaneously from the lips of Kelvin and Stokes 
and FitzGerald; but, on the contrary, we find this exciting 
phenomenon referred to as a“ degeneration of the discussion 
into a triangular word-war." As if the critic had just 
entered the room, and concluded that the sparks being then 
and there struck out of genius, for the enthusing of scientific 
work throughout the greater part of the ensuing year, were 
but the signs of some sort of public-house squabble. 

Another example of a different kind of airy criticism is to 
be found in Mr. Swinburne's second Cantor lecture, as reported 
in The Electrician, pp. 694-695, on the subject of the seat of 
the E. M. F. in a voltaic cell. There is not any,” says Mr. 
Swinburne; and proceeds to show how he has allowed the 
elementary notion of a cyclic or many-valued potential function 
io confuse his mind. 

To illustrate his views of the galvanic circuit he proceeds 
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[* Our readers will better appreciate the point of these playful observa- 
tions by referring to the account of the proceedings of Section A, published 
in The Electrician, September 25th.—Ep. E.] 


to use something less familiar, viz., a magnetic circuit; 
but when illustration is desired it is surely better to take our 
example from something still more familiar, and if Mr. Swin- 
burne had employed a water or air circuit he could hardly 
have fallen into a mistake. 

Consider, then, a simple closed pipe circuit completely full of 
water, with a pump at some place occupied in pumping the 
water round and round. To simplify matters the pipe circuit 
may all lie horizontal, so that gravitation shall not introduce 
apparent (but really non-existent) trouble, and the pump may 
be either an ordinary force pump, or it may be thought of as 
an endless screw embedded axially in the channel of the pipe 
and rotated from outside. 


At the pump, energy enters the circuit from outside, and 
there is located the seat of the water-motive-force. The 
water moves round and round the circuit in obedience to the 
propulsion, and expends its energy in overcoming friction or 
other obstacles, especially at the throttles of the pipe; and it may 
be easily thought ofas propelling other screw motors and doing 
other work on its way. The water will be flowing from places 
of greater pressure to places of less pressure continually (this 
will be accurately true if the pipe is full of shot or sand, or 
other adequate resistance, but it may be sufficiently true for 
illustrative purposes even in a free-bore pipe) :—the water is 
being everywhere urged forward against friction by a force 
behind it, and it is likewise flowing round and round, exactly 
like Mr. Swinburne’s electric or magnetic units; but would he 
therefore argue that the hydraulic pressure at any part of such 
& pipe has no definite value, or that a pressure gauge could not 
measure it? Would he further say that the locality of the 
water-motive-force region is not perfectly definite, and indeed 
that it was non-existent ? 

As a matter of fact, there is now no real controversy about. 
the seat of E.M.F. in a voltaic cell: the controversy has 
been settled. The propelling E.M.F. exists wherever energy 
enters the electric circuit ; chemical energy, as well as heat- 
energy, can enter at a liquid-metal junction; heat energy 
alone can enter at a metal-metal junction. At these places 
chemical combination occurs with inadequate production of 
immediate heat; or else heat itself, the heat of surrounding 
objects, disappears and is converted into electrical energy on 
the spot. At other places chemical combination may be: 
undone, or heat may reappear; and at these places there is 
an opposition or back E.M.F. Or the E.M.F. may be produced 
magnetically (either forward or backward) by the inclusion of 
dynamos or motors in the circuit, and these may be likened 
hydraulically to centrifugal motors and pumps. 

So far for a closed circuit. But now cut the circuit, or- 
introduce an obstructive partition across the pipe, and study 
the behaviour of pressure gauges on either side of the infinite: 
resistance. If the pressure gauges communicate freely with. 
the liquid they will show its correct pressure; and in that 
case an exploration would lead to a detection of the seat of. 
the maintaining force; but if the gauges have variable elastic 
membranes across their mouths, or are otherwise kept out of 
immediate communication with the interior of the pipe, their- 
indications may be misleading. 

An open voltaic circuit studied with an electrometer may: 
show what appears as a difference of potential between the 
copper and the zinc in contact. More accurately, the air in. 
the neighbourhood of the copper and the air in the neighbour- 
hood of the zinc are found to be at different potentials directly 
the zinc and the copper are put into contact. This is a true 
phenomenon, and is capable of ready explanation, but it has. 
nothing to do with the seat of the E.M.F. in the voltaic- 
circuit. It is an electrostatic side-issue, depending on the 
different boundary effects between copper and air and between 
zinc and air; just as the E.M.F. in the circuit itself depends- 
on the different boundary effects between copper and acid and 
between zinc and acid. 

The whole thing is luminously clear at the present day, 
whatever the text-books so far written may say about it; and 
it is a little late for a Cantor lecturer to deny the existence of 
so well-known a phenomenon on the strength of a subjective- 
mental confusion brought about by the consideration of many- 
valued or cyclic functions. 
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А 10,000-VOLT TESTING TRANSFORMER. 


There is considerable demand for a conveniently arranged 
transformer for cable testing and laboratory purposes, especially 
for one that will develop a moderately large amount of power 
at high pressure when run off ordinary 100-volt alternating 
‘supply mains. The need for such an apparatus has been met 
by à transformer recently designed by Mr. Mordey, and now 
being manufaetured by the Brush Electrical Engineering 
‘Company. The accompanying illustration shows the general 
arrangement of this transformer. By grouping the secondary 
‘windings in various ways from 200 to 1,000, and by successive 
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The Brush 10,000-Volt Cable Testing Transformer. 


Steps of 1,000, up to 10,000 volts can be obtained on the 
secondary terminals, The rated output is 6 kilowatts. We 
understand that the trabsſormer may be used for Röntgen ray 
experiments, but that its use for this purpose is attended with 
more personal risk than the use of ordinary spark coils, owing 
to its greater power. 


OLD CABLE STORIES RETOLD. 


BY F. C. WEBB. 


The Persian Gulf Cable of 1864. 


Thirty-two years ago! Thirty-two years seem a tremendous 
period in the history of submarine telegraph engineering 
"That most important branch of civil engineering only dates 
back to 1850, say 46 years ago. And yet, what has been 
done during those 46 years? North Sea, Irish Channel, 
Mediterranean, Red Sea, Atlantic North and South have been 
traversed by submarine cables ; and, not content with that— 
not content with crossing channels, seas and oceans, where 
land lines could not possibly compete—submarine cables have 
beaten the land lines by fringing South America, Africa and 
-several other continents with their audacious, full, black lines 
on the maps. But to carry out all these splendid works a 
generation of eugineers and electricians has gradually been 
born and educated. I feel that they would and will scorn 
anything written by their great-grandfather” on cable work 
generally, only perhaps they have never, with all their 
experience, laid 1,300 nautical miles of heavy telegraph cable 
from large sailing ships in tow. Therefore, I feel this—that 
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though many may scorn what I write, yet others may learn; 
for they can never tell when it may again become cheaper to 
lay cables from sailing ships in tow, rather than from steamers. 
Time will show. Cables of hundreds, nay thousands, of 
miles in length have been laid since then in deeper water, 
under greater difficulties and more stringent conditions of 
supervision, without any mishap of any kind. In fact, since 
then (1864) the laying of cables has become to the public 
such a matter of humdrum engineering that the process seems 
almost classed with the laying of the permanent way on a 
railway, the cuttings and embankments and tunnels of which 
have been already prepared ; or, we will say, the making of a 
macadamised road in the suburbs of London. Who cares 
about a submarine cable being laid from Europe or Africa 
to America? A brief paragraph appears in a morning paper, 
and announces that a telegraph cable has been laid, say 
from Africa to South America; scarcely anybody takes the 
slightest notice of or feels a particle of interest in the subject. 
The shareholders, perhaps, watch the price of the shares; the 
Directors watch the reports of their engineers and contractors, 
and, if all goes well with the cable, engineers, certifying elec- 
tricians, contractors, Directors, shareholders, the Press and 
the Stock Exchange, another cable is soon suggested by an 
engineer, projected by a Director, endorsed by a contractor ; 
an additional line in due time appears in the maps across the 
northern or southern hemisphere (as the case may be), with a 
certain amount of profit to the contractor and a more or less 
certain profit to others. But during these various operations 
the energetic engineers and electricians of the contractors see 
at every expedition some improvement that can be made in 
the general machinery for paying out, &c. including the 
important part of buoyage and moorage of buoys, and the 
electricians foresee what can be improved in the ''shore-to- 
ship” testing arrangements. Again, the eagle-eyed and con- 
scientious engineers and electricians who act on the part of 
what may be termed the buying side—that is to say, the 
companies for whom the cable is to be laid are constantly 
discussing, inventing and scheming every possible honest way 
that may enable them to prevent even the fraction of an 
ohm of insulating resistance per “knot” (Oh! how I hate 
that word!) passing where it ought or ought not to be; or 
the hundredth part of a degree centigrade of temperature 
being allowed one way or the other, whether * in the tanks,” 
or **on board ship," or at the bottom of the deep blue sea after 
one month, as to the resistance of the copper or the gutta- 
percha, without any remonstrances to the contracting company. 

With this preamble I will start right away to describe the 
laying of the Persian Gulf cable in 1864. For the political 
and engineering reasons for laying the cable from Kurrachee 
to Fao I must refer readers of The Electrician to the issue of 
July 9, 1886. It had been decided on by the British Govern- 
ment, on the advice of the Indian Government, to lay a heavy 
cable from Kurrachee, the western terminus of the Indian land 
telegraph lines, to a place called Fao, a miserable little village 
on the banks of the Shat-el-Aral (River of the Arabs), which 
river is the result of the confluence of the sacred and historic 
rivers, the Euphrates and the Tigris, fifty miles above Fao. 
The cable was to touch at Gwadur, on the Meckran Coast, 
then at Mussendom, on the Arabian Coast, from thence to 
Bushire, the seaport of Persia, and then finally on to Fao. 

The Indian Government entrusted Major Patrick Stewart, 
R.E., with practically a carte blanche to carry out the whole 
work. He was previously a very distinguished officer in the 
Bengal Engineers, who had carried the land lines on poles from 
the rear to the front as the army advanced to the relief of 
Lucknow, and this at times under round shot fire from the 
mutineers. Colonel Stewart engaged Sir Charles Bright and 
Mr. Latimer Clark, then in partnership, as engineers for the 
Indian Government, and decided not to give the making and 
laying of the cable to any one single firm, but to have the 
cable made, and the Government to lay it at their own risk. 

The gutta-percha-covered conductor was ordered from the 
Gutta-percha Company in Wharf-road, and Mr. W. T. Henley 
obtained the contract for covering it with serving, iron wires, 
and the “Bright and Clark” serving and compound. The 
conductor was 22510. per nautical mile, with three coatings of 
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gutta-percha with Chatterton’s compound, weighing 27510. 
The conductor was made on a pattern suggested by Mr. L. 
Clark, which was supposed to fulfil the conditions of a strand 
with the smaller surface of a circular conductor. It was 
formed of five sections, four in the form of a quadrant in 
section, held together by the fifth, which had the section of a ring, 
as shown in figure below, in fact a tube. The lengths of about 
4,000 yards were tested in tanks at the Gutta-percha Works 
for insulation at a temperature of 24°C., and gave about 230 
millions of Siemens units per knot. A serving of soft yarn, 
untarred, followed, and 12 No. 7 galvanised iron wires formed 
the sheath, which was again protected by two layers of hemp, 
pitch, lime and silicon. The completed cable weighed 3:75 
tona per nautical mile. 

The Government chartered four sailing ships, as follows :— 
The Marion Moore,” 1,036 tons; the “Kirkham” (iron), 
1,061 tons; the “Tweed” (formerly the Punjaub,” paddle- 
wheel frigate, but converted into a sailing ship), 1,744 tons ; 
the Assaye (also formerly a paddle frigate, but converted to 
a sailing ship), 1,528 tons; and the Cospatrick," 1,199 tons. 

The Government also bought the screw steamer *' Charente," 
of 441 tons, and rechristened her the ''Amberwitch." This 
vessel was fitted with tanks, bow and stern sheaves, picking-up 
machine and paying-out gear; and the sailing ships were fitted 
each with three tanks, stern sheaves and paying-out gear. 
Newall's cones and rings were used. The cones were of wood, 
and the rings of gas pipe, with radial arms and pieces of pipe 
clasping the arms near the ring, and passing through holes in 
the deck and castings on the deck above. These castings had 
clamp-screws, so that when the rings were lowered the straight 
pieces could be clamped into that position to prevent the ring 
being thrust upwards by the cable when paying out, which it 
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was likely to do when the outer coating of the cable caused it 
to stick to the flake below. The paying-out drums were all 
overhanging, as was that of the picking-up machine on the 
* Amberwitch.” This had internal spur gearing, and a knife 
fitted to the afterpart that could be allowed to fall down, by 
pulling out a large cotter, in order to allow the turns of cable 
to be taken off the drum. This was, I believe, the first 
example of an overhanging picking-up drum, or of internal spur 
gearing on the drum itself. By this arrangement no strain 
came on the spokes of the drum and no torsion on the shaft 
that carried the drum. 

The cable was hauled on board the ships off Mr. W. T. 
Henley’s works, two ships at a time being loaded in some 
cases. When all the cable was on board each ship she was 
towed into the Victoria Docks, and 3in. decking laid on sleepers 
over the coils. The decking was caulked. Each ship was 
fitted with a centrifugal pump, worked by a small engine, in 
order to pump up the tanks from time to time after it had 
become necessary to run the water off to change it. The ships 
left the Victoria Docks in the following order: The “ Marion 
Moore,” August 15, 1863, with 174:92 nautical miles of deep- 
sea cable, Mr. E. Donovan in charge of the cable; the 
* Kirkham,” September 13, 1863, with 181:25 nautical miles 
of deep sea and 6:34 nautical miles of shore end, Mr. Walker 
in charge ; the “ Assaye,” with 367-98 nautical miles of deep- 
sea, Mr. J. T. Woods in charge; the s.s. * Amberwitch," with 
12:5 nautical miles of shore ends and tapers, Lieut. Árthur 
Stiffe, I.N., in command, on October 21, 1863 ; the * Tweed," 
with 347:53 nautical miles of deep sea, on October 24, 1863, 
Mr. Moseley in charge; the ** Cospatrick," with 103-15 nautical 
miles of deep-sea and 23 nautical miles of shore end and 12 
nautical miles of double shore end (that is, with two conductors 


for Bushire). I have not the date when this ship left. This 
ship had also five separate mile lengths of experimental cables 
of different types by different manufacturers and patentees, to- 
be laid and tested in the Persian Gulf, and where eventually. 
laid, tested and reported on by me in 1865. The total length 
of cable shipped was therefore 1,228:27 vautical miles, excluding 
the lengths of experimental cable. The ships arrived at 
Bombay in the following order: * Marion Moore," December 
22, 1863; “Kirkham,” January 13, 1864; ‘ Tweed,” Feb. 

6, 1864; “ Assaye," February 12, 1864 ; “ Amberwitch," 
March 2, 1864 ; “ Cospatrick," April 16, 1864. 

As soon as the * Marion Moore” and ** Kirkham " had arrived 
the decking was removed from the coils, snd the paying-out 
machinery which had been stowed below for the voyage round 
the Cape, was re-erected. On January 21st the Indian Govern- 
ment corvette Coromandel,“ having on board Col. Stewart, 
his brother, Capt. Stewart, Sir C. Bright, Dr. Esselbach and Mr. 
A. Brasher, left Bombay for Gwadur ; and the same evening the 
“ Kirkham,” in tow of the “Zenobia,” paddle frigate, and the 
* Marion Moore," in tow of the “Semiramis,” paddle frigate. 

The ships arrived at Gwadur January 29th, and were me 
by the Victoria” and “the Clyde,” gunboats, The Kirk 
ham’s” cable had to be laid first, as she had on board the 
shore end for Gwadur. It was found she could not approach 
nearer than three miles to the landing-place. To land the 
shore end from boats would have been difficult; the Clyde“ 
was therefore used, her heavy gun being ‘shifted from the after- 
deck to forward, and the cable coiled where the gun had been. 
For a brake the holding-back gear” of the Marion Moore's ” ` 
paying.out gear, consisting of a V-sheave and brake, with. 
jockey-pulley, was used, and answered very well Two miles 
of cable were coiled into the “ Clyde," and half-a-mile into each 
of the Zenobia's paddle-box boats. The end being landed, 
and all the shore-testing arrangements made under the super- 
vision of Mr. J. Laws, the electrician, and his assistant, Mr. F. 
Lambert, paying out commenced, the “Kirkham” being in 
tow of the “ Zenobia,” in command of Lieut. Carpendale, I.N. 
Of course, as the motive power was not in the cable ship, it 
was impossible to stop as quickly as in a steamer, where the 
engines can be reversed. To signal to the towing ship we used 
a white hand-flag for “go ahead," a blue one for “ease her,” 
and a red one for stop her,” and at night the same colours 
with lanterns. It was also necessary to be able to converse, 
and this we did by (Morse) dot and dash; at night by a 
lantern with shutter, which was kept closed by an elastic band 
and opened by means of a handle, This was suggested by Mr. 
Walker, one of our staff. For the day an arrangement was con- 
structed by which, when pressing a handle, a white dot about 
6in. in diameter, appeared on a blackboard. The Morse alpha- 
bet was thus possible by day and night. We had telegraph 
operators on board the ** Zenobia " as well as in the cable ship. 
The system answered very well, and was soon taken up by the 
officers of the men-of-war, who soon learnt to “read” and 
"gend," and at one time in Gwadur East Bay, the Аввауе,” ` 
* Zenobia " and Amberwitch " were constantly flashing signals 
between them at night, thus saving & lot of work in sending 
away boats. I believe this is about the first time that the dot 
and dash Morse was used for signalling at sea. I should he 
glad to hear whether this can be contradicted. 

We payed out at first at about 4:75 knots per hour. At 
5 a.m. of February 5th we changed from fore to after hold. 
To do this safely we rehearsed. When there were only three 
or four flakes of cable left in the tunk we stopped the towing 
ship and counted the turns of cable which ran out by the time 
the ship entirely lost her way. It was very tedious and very 
curious. Then going on again we stopped when a similar. 
length of cable was left in the hold, which allowed the cable 
to slowly pay out until it was perfectly tame and could be 
handled for the change. This plan answered very well, and 
was adopted on every change of hold throughout the expedi- 
tion. Ор the 6th, at 11 a.m., we had payed out all the cable 
but about half a mile from the “Kirkham,” and the Marion 
Moore ” was anchored on our beam. The end of the cable that 
we had laid was then passed (by means of hawser and boats). 
to the stern sheave of the “ Marion Moore,” and then spliced 
on to the cable in the Marion Moore's" fore tank. It 
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took till the 7th to transship the men, telegraph instruments, 
and various ropes and apparatus. At 9:45 a.m. of the 8th we 
anchored off Ras Jask, and started paying out at 6:30 p.m., so 
a8 to make the land near Malcolm's inlet, on the Arabian coast, 
by daylight of the 9th. We anchored in this magnificent har- 
bour at about noon of the 9th, 

I suppose that some day, say two or three hundred years 
hence, civilisation will spread to the coast of Arabia. When 
it does, let us hope that the British Government will seize 
on this magnificent harbour, and its twin brother or sister, 
called Elphinstone inlet. The time must come. We invade 
Africa on every side, but Arabia seems to hold its own and 
remain impenetrable. 

We landed the cable. We had laid altogether 361-83 nautical 
miles of cable; but it was not until February 13th that we 
finally landed the end, with a salute from the guns of the 
* Zenobia.” Then we (Mr. Laws, self, and staff) returned 
on board the Marion Moore" in tow of the Zenobia” to 
Bombay. 

On the passage we each had an unpatented log of our own 
invention, some electrical and some mechanical; but we each 
watched our own children, and we were very jealous of any 
interference with our own particular child. 

To be on board a large sailing ship in tow of a man-of-war is 
the most extraordinary situation I have ever been in. Nobody 
on board is responsible for anything. The captain of the ship 
you are in feels, after bringing his ship safely round the Cape of 
Good Hope, he has done his duty, and now, finding his ship in 
tow of a Government ship which is thoroughly responsible, and a 
safe party to pay for damages if anything wrong occurs, feels 
а lightness of heart that is absolutely indescribable. He im- 
provises concerts and all manner of entertainments. You 
glide along. There is no screw or paddle thrashing or pound- 
ing away. I don’t know which I hate or love the most, the 
irregular pum-pum of the paddle, or the monotonous but 
more regular hum pum pum of the screw. Your readers will 
understand that it is not a usual situation to be without sound 
of paddle or screw or any shouts of ''hard-a-starboard " or 
port, or “ steady," or “stand by ” here or there, or let go” 
this or “hold on” that. Yachts are not in it. Even in a sailing 
yacht there must be something going on on deck: something 
must be let go, and the slack rope falls in a lump just over 
your head on the deck within a foot of your nose, just as you 
hope to get a wink of sleep. Or they “ ро about," and begin 
shifting ballast. But to be in tow of one of Her Majesty's 
Indian Government ships is the most tranquil manner of 
gliding through or over the Indian Ocean. Having given your 
readers some idea of the laying of cables from sailing ships in 
tow, it will be of very little interest to describe the laying of 
the cable from Elphinstone inlet (where there is another mag- 
nifioent harbour) to Bushire, from the ships ‘‘Tweed” and 
** Assaye, as the operation was a repetition of the laying of the 
Gwadur Mussendom section. The two harbours mentioned are 
separated by a narrow isthmus, across which a land line was 
laid, and from the shore of the isthmus in Elphinstone inlet a 
short piece of cable was laid to a small island in the inlet itself, 
on which the station was to be built, but which had to 
consist of tents, &c., for the present. Two old 10-gun brigs 
were moored on either side of the island to protect the station 
in case of any attack from the Arabs. The * Tweed" payed 
out from the island towards Bushire until all her cable was out, 
when we anchored and awaited the arrival of the *Assaye" in 
tow of the “Semiramis.” This splice was about 32 miles 
from Bushire. At Bushire the “ Amberwitch” was employed 
toland the end of the ordinary deep-sea cables; the double 
shore end, with two tapers, intended for the shore end here, 
being in the Cospatrick," which had not arrived. This was 
afterwards laid by me from the “ Amberwitch," and the other 
cable cut out and picked up. We landed the end of the 
Bushire-Fao section from the Assaye” and payed out towards 
the landing place near Fao. When about nine miles 
from the landing place the * Assaye" was anchored. And 
then Mr. Laws reported a want of continuity, 92:5 nautical 
miles from end in “ Assaye.” This we repaired in the 
* Amberwitch," and the fault proved a clean fracture through 
the whole five parts, just as if it had been a solid conductor. 


No doubt the two ends had been in contact until the conductor 
shrank when immersed for some hours in the colder water at 
the bottom of the sea. 

The landing place for the Bushire-Fao section was not at 
Fao, but on the sea coast outside the Shat-el-Aral and about 
four’ miles across flat land to Fao itself, which is situated close 
to the river. This four miles was constructed of trenched cable 
laid by Sir Frederick Goldsmid, who kindly undertook to super- 
intend the native labourers. 

To join the “ Assaye’s” cable to the shore we put nine miles 
on board the Amberwitch,” which was then anchored by Lieut. 
Stiffe as near the landing place as she could approach, this 
being apparently four miles. Five miles of cable were there- 
fore coiled into two paddle-box boats and two barges and other 
boats. The next day the string of seven boats started paying 
out towards shore ; but when the two barges and one paddle- 
box boat had been emptied, the whole of the rest grounded on 
the mud, about three-quarters of a mile from the shore—if a 
waste of a little dryer mud could be called shore. However, 
there was nothing else for it than to try and drag the bight 
ashore, that is to say, to keep hauling out of the boat two legs 
of cable. The first man out sank nearly to his waist. І fol- 
lowed, and then followed the rest. We could not stand, we 
could only sit or crawl on all fours. The men sat down and 
hauled at the bight, and I crawled and superintended as to 
when they had to crawl back and get hold of some more, and 
so on until the end was landed. A thunderstorm came on, 
and we had to walk four miles barefooted over hard mud and 
stubble to the village of Fao. Mr. J. C. Laws and self were 
the last and utterly alone; nearly dark; we had no coats, 
waistcoats, or trowsers on, nothing but shirt and drawers, no 
socks even. We had left all our garments in the boats. It 
was nearly dark, and the lightning was flashing about over 
our heads ; and I recollect Laws, electrician like, saying, “ Look 
here, Webb, we are the highest points on the plain,” which 
was quite true. 

The Coromandel (head-quarter ship), with Lieut.-Col. 
Stewart, &c., was anchored in the Shat-el-Aral, and sent boat« 
to take us all on board. The next day we got off and payed ous 
from the Amberwitch“ to the “Assaye,” and on April 7, 1864, 
made the final splice of the Bushire and Fao section. On April 
8th we spoke through from Fao to Bushire. 

Col. Stewart and Sir Charles Bright now went up to Bagdad, 
and placed me in charge of laying the Gwadur-Moiree section. 
We got to Gwadur (east bay) on April 28th, and on May 3rd 
at 5 p.m. began paying out from the Аввауе in tow of the 
* Zenobia" towards Moiree (a point about 17 miles from 
Kurrachee). We knew that we had only enough cable to go a 
certain distance towards Moiree, and that then we should have 
to out and buoy and make for a rough harbour called Ormarra 
on the Meckran coast, and wait until the arrival of the Cos- 
patrick " with the last balance of cable. We payed out accord- 
ingly as usual from the Assaye” in tow of the “ Zenobia,” 
until we eventually buoyed with double buoys; that is, one 
buoy a quarter of a mile from the end and the other on the 
end. This is an old precaution of mine. I couid write volumes 
on it; but at any rate in this case it proved, as it has done 
many and many a time before, a proper precaution. 

In paying this length of cable—viz., 159:81 miles—we had 
one incident worth notice. I was going to say worth recording ; 
but it is already “recorded” and printed in my report to 
Lieut.-Col. Stewart—from which I will quote from page 29— 
«А little after daylight we sighted Astola, and the ‘Amberwitch’ 
took up position No. 2, which we passed about 8 am. We 
passed the * Amberwitch’ in position No. 3 about noon ; No. 4, 
position about 4; and sighted her about to take up position 
No. 5 at 6:30, but we kept considerably inside her." 

This quotation may appear like Greek or Hebrew to many 
who have laid more and longer cables than I have; but the 
reason is this—I am a civil engineer, and do not do things 
haphazard. When we laid the Hague cables in 1853, we put 
down buoys every 10 miles to prevent the ship being swept 
out of her course by the tide, &c. 

In the case in point the sea between Gwadur and Moiree 
deepens very rapidly along a line running nearly parallel to 
the Meckran coast. The problem was to lay a comparatively 
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heavy cable along the top of a submarine cliff. It was, there- 
fore, arranged that Lieut. Stiffe, in the “ Amberwitch,” should 
go ahead and sound out at certain positions to a certain depth, 
and then anchor or make signals so as to keep us off the edge 
of the oliff. At first, it was intended to have buoys laid; but 
this was eventuallly abandoned for the system pursued, which 
was most carefully and energetically carried out by Captain 
Stiffe. The Amberwitch,” in fact, acted like a guide to us, 
keeping us out of the deep water, in which it was never 
intended to lay the cable. 

I quote again from my report :—‘‘A little later we saw 
every indication of a squall from the W.N.W., which with very 
little warning burst on us about 7 p.m., accompanied by a little 
rain, some lightning, and a fearful quantity of fine sand, which 
enveloped us in such solid darkness that we could not see even 
а trace of the ‘ Zenobia’s’ lights, although she was close under our 
bows, the hawsers being so slack that Lieut. Carpendale thought 
we had cast them off. Both ships broached to, in spite of 
their helms, and the ‘ Assaye,’ with her helm hard up, and the 
fore-topmast staysail set headed for some time due north, or 
nearly at right angles to her course. Before the awning could 
be furled the foremost part of it, which has no stanchions 
between the mizen and main rigging, to which it extends, had 
been caught from underneath by the wind, and bellying up 
into an arch reaching nearly as high as the mizen top, then, 
with a report like that of a heavy gun, carried away, snapping 
all the strong iron stanchions abaft the mizen mast short off 
lixe carrots, carrying them up into the air and dashing them 
down on deck on the leeside of the brake machinery, burying 
the latter in the wreck. ' Fortunately, and almost miraculously, 
although the quarter-deck was crowded with the ‘ watch 
below,’ just called to attempt to furl awning, no one was hurt. 
During this time the ships were being blown along at the rate 
of 84 knots, as indicated by the brake, which was revolving at 
the rate of 45 revolutions a minute. Fortunately, the ridge 
chains, awnings, and ropes were oleared with great smartness 
by our men from the brake before anything caught on the 
cable itself, although for a considerable time the ridge chain 
was actually resting on the revolving drum. During the whole 
of this time all communication with the ‘Zenobia, which we 
had hitherto kept up so successfully by means of the tele- 
graphic lantern, was entirely cut off by the intense darkness, 
the last message sent before total eclipse being one from myself 
to Lieut. Carpendale, requesting him not to get blown into deep 
water. Fortunately, the squall had caught us on the port 
quarter, so that when we broached to we headed into the land. 
Had it caught us on the starboard quarter we should have 
headed seawards, and might have got off into deep water. For 
a short time during the commencement of the squall the 
‘ Zenobia’ was on our weather bow, but she shortly afterwards 
drifted to leeward, where she was when we first attempted 
to telegraph after the squall had moderated. It was fortunate 
that the squall did not occur a couple of hours later, as in such 
case we must have let go the end without buoying it, as it 
would have been impossible to head the ships to the wind or 
check their way in any manner sufficiently to attach the buoy 
chains, and we should have only been able to leave buoys near 
the end, which would have involved grappling for the cable 
afterwards. The wind died away nearly as rapidly as it came, 
and at about 10 p.m. there was scarcely any, and that little 
heading us. As soon as we had only one mile left in the hold 
a blue light was burnt from the ‘ Assaye,’ which, had the wind 
been otherwise than ahead, was the signal for the ‘Zenobia ' to 
round to head to wind, but this evolution was now rendered 
unnecessary by the wind heading from N.N.E. When half a 
mile was left in the hold I eased and stopped the ‘Zenobia, 
and dropped our fore-topsail to check our way, and attached 
the first buoy at about a quarter of a mile from the end. 
Giving the ships a little way and checking again at the right 
moment, the buoy on the end was attached, and the end was 
successfully let go at 10.30 p.m.” 

We went into Oormara Bay, and on the 7th the ‘‘ Cospatrick,” 
the last of the five sailing ships with cable, arrived in tow of 
the “Semiramis.” On the 9th I went out in the “ Amber- 
witch” to find the buoys. One buoy, the one on the end, was 
gone; but by means of the other buoy, cutting, &c., we got the 


cable end on board the “ Cospatrick," which ship had arrived 
out in tow of the “Zenobia.” We then attempted to make a 
joint between the core of the cable laid and that of the cable 
in the Cospatrick." І will here quote again from my report 
to Lieut.-Col. Stewart :— 

* We here, however, experienced the same difficulty in 
making the gutta-percha joint as we had during the repairing 
operation between Fao and Bushire, and which I have fully 
detailed in my report to you on that expedition. After trying 
to make several joints, and cutting off all the spare cable of the 
submerged portion without success, we found it impossible." 

I congequently passed the end of the submerged cable back 
to the “ Amberwitch." We picked up mile after mile, cutting 
and trying to make a joint without success, the air left between 
the gutta-percha and the copper conductor being always 
squeezed out, and making the soft gutta-percha into a bubble. 
At last we tried a plan suggested by Mr. J. Laws, which 
answered perfectly. 

I now quote again :—*' It seemed feasible that if we could stop 
the air from oozing up from the submerged cable by throttling or 
choking the cores immediately on each side* of the joint, the for- 
mation of bubbles could not take place. The plan suggested by 
Mr. Laws consisted in having four pieces of hard wood, about 6in. 
long and about 1$їп. thick, having each a semicircular groove 
in them, running longitudinally and rather smaller and shal- 
lower thau that which would fit on to the gutta-percha covered 
wire. These were then clasped in pairs on the two portions of 
core to be joined about 2in. from the ends to be joined, and 
then lashed tightly together with all the force that a ‘Spanish 
windlass’ in the hands of a sailor can apply, so that the gutta- 
percha was squeezed up tightly in every direction to the copper 
wire, thus preventing the passage of any air.” 

This plan succeeded perfectly, and does great credit to Mr. 
J. Laws. We again spliced on to the cable in the ** Cospatrick,” 
and payed out towards Moiree near Kurrachee. The cable we 
knew could not now reach within ten miles of the landing 
place. We accordingly buoyed the end as usual. Afterwards 
we landed the end of the shore end cable from the * Amber- 
witch " by means of paddle-box boats, and payed out to the 
buoys, and made the final splice on the 15th, thus completing 
the cable through to Fao. 

I have endeavoured to give a sketch of the laying of the 
Persian Gulf cable of 1864, but, of course, it is not a detailed 
account, as that could hardly be given within the limits 
allowed me. 


APPLIED ELECTRO-CHEMISTRY. f 


BY JAMES SWINBURNE. 


Removing Tin from Scrap. 

As sheet tin has from 3 to 5 per cent. of pure tin, it is clear that 
if all the scrap could be collected and have its tin taken off, the 
process would be very valuable. Tin is a very expensive metal, 
worth, say, £80 а ton. If scrap tin is worth £1 а ton, £100 worth 
would contain £240 worth of tin, and the iron or steel would be 
worth considerably over £100. The presence of tin makes scrap 
tin useless as iron, but if it is completely removed the scrap can be 
worked up into good quality iron. My attention was specially 
attracted to tin by an inventor who came to me with a patent for 
stripping it. As the patent he owned seemed useless I worked out 
another process. This was not electric, and consisted in dipping 
the scrap in baskets into fused caustic. If old tins were this 
also melted out the solder, and corroded labels and varnishes so as 
to get at and remove the tin under them. The resulting stannate 
of soda was to be sold in that state, as it is a marketable chemical. 
The scrap coming out of the fused caustic had a good deal of the 
caustic sticking to it. It would, on а large scale, therefore be 
washed in successive baths, getting weaker and weaker and ending 
in water ; the liquid being gradually moved up into the fused vat 
to replace that removed as stannate. By this means the expense 
of evaporating down all the caustic that adhered to the tin could 
be kept down. This process works fairly well, but it is difficult 
to get the caustic to take up enough tin. The stannate thickens 
it very quickly, and the resulting mixture never contained enough 
stannate to be a commercial article. The tin could be ily 
removed from the caustic by electrolysis and came down well. 
This process seemed fairly promising, but at this stage it was found 


* Each side was not necessary. t Cantor Lecture.—1LI. 
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it had been tried before. A company had been formed to work 
it. Whether that company. is now flourishing or not I do not, 
know. Asa matter of fact, the process is probably quite old, as it 
is fairly obvious, and the skinning of scrap tin has exercised a 
great fascination for inventors for years. As it was of no use 
going on with an old process another method was sought. Acid 
electrolytes attack the iron as well as the tin, and were therefore 
out of the question. Curiously enough, if sheet tin is used as 
anode in caustic soda solution, the tin does not go into solution ; 
oxygen comes off. I had tried a number of experiments in 1882, 
with sheet tin as backing for peroxide plates in alkaline solutions, 
for secondary batteries. If sheet tin is boiled in caustic lye the tin 
is not attacked. If clean iron is dropped in, bubbles of hydrogen 
come off the iron, and tin goes into solution. Strangely enough, how- 
ever, this process does not act, because very soon the clean iron gets 
coated with tin, and the action stops. It is very odd that tin should 
be eaten off one piece of iron and then deposited from the solution 
on to another piece. This gave the key to the electrolytic process. 
All that is needed is to heat the caustic bath. The anode no longer 
gives off oxygen, and the tin is stripped off perfectly and deposited 
nicely on the cathode. This process seemed perfectly successful ; 
the next thing was to try it commercially. There are supposed to 
be thousands of tons of scrap tin wasted every year. It is said to 
be largely used for mending roads. When we tried to get it, none 
was forthcoming ; and it seems as if the whole idea of there being 
an important industry in the recovery of tin from scrap is erroneous ; 
the difficulty is to get the scrap. Makers of large tin goods sell 
their clippings to people who do smaller work, and, finally, the 
scrap is distributed in such a way that it cannot be collected pro- 
fitably. The recovery of tin and lead from old cans might be 
carried on on a very small scale by corporations, but it is question- 
able if it would pay, owing to the quantities available. This is an 
illustration of the principle that the great difficulty of the inventor 
is to discover a long-felt want. 


Aluminium. 


It would be of little use, even if there were room for it, to write 
a long description of the manufacture of aluminium by the various 
electrical processes, as full accounts of the works at Niagara, and 
to some extent of the Swiss and French, as well as the English 
works, have frequently gone the round of the technical journals. 
It is very difficult to [оя what place aluminium will ultimately 
take in commerce. It is first to be marvellously strong, light and 
cheap metal, practically indestructible, and ош all the good 
points of all other metals; then it is run down as being soft, 
treacherous, easily corroded, and only useful in a few overrated 
alloys. The truth, of course, lies between these extremes. It is now 
becoming more generally realised that aluminium has really a very 
great affinity for oxygen, even at ordinary temperatures. The only 
reason why it does not combine with the oxygen of the air quickly 
enough to catch fire seems to be that the coating of oxide formed is very 
adherent and hard, and protects the metal. Atthe same time it is ex- 
ceedingly thin, and so transparent that the metal shows a beautiful 

lish, though the surface is really covered with a crust of alumina. 

e presence of this thin crust is shown by the difficulty of getting 
solder to take on toit. The coating of alumina also makes it difficult 
- to make electrical contact with aluminium unless enough force is 
used to abrade the metal and expose a new surface. I have utilised 
this property in connection with the telephone used as a galvano- 
meter in a Wheatstone bridge or potentiometer. The telephone cir- 
cuit is made and broken by scraping a wire over a piece of sheet 
aluminium. This is far more easily heard than the scraping of a 
wire over the teeth of a file, or anything of that sort. No doubt 
the copper wire only occasionally br through the coating of 
alumina, and makes a short contact which is soon absolutely 
broken by the coating of insulating alumina again. If mercury is 
placed on aluminium, and the aluminium scraped so as to expose a 
clean surface to the mercury, the mercury amalgamates it. The 
amalgam, however, cannot protect itself by an inherent coating of 
alumina, and the oxide forme in light growths of fluffy alumina. If 
a drop of fairly strong amalgam of alumina is left exposed 
to the air, the oxide will w from the surface of the 
merc into a thing like the Pharach's Serpent, which 
children make by burning sulphocyanate of mercury, when their 
parents are foolish enough to let them. Caustic alkali, or any acid 
that dissolves the alumina, will corrode aluminium. Another old 
experiment which shows the coating of oxide is due to Farmer, 
who fused a piece of aluminium wire by means of an electric 
current, and found it kept its form as a perfectly flexible and 
mobile conductor, which could be deflected by a magnet, and so on. 
On pricking the wire with a needle the melted aluminium ran out 
from the inside. This experiment shows that even melted alumi- 
nium, which appears beautifully bright and remains clear like 
silver, is really protected by a surface film of alumina. The action of 
dilute acids, such as nitric and sulphuric, is very curious. Though 
aluminium does not deposit from the nitrate or sulphate in an elec- 
trolytic cell, hydrogen coming off instead, it is not at all quickly 


dissolved in dilute acid. I tried to make use of this property in an 
electrolytic meter for alternating currents. Two plates were to be 
employed in dilute acid, the aluminium going into solution at the 
anode during esch half period, without being deposited at the 
cathode. No sample of aluminium that I could obtain was acted. 
upon little enough by the acid when there was no current for such. 
a meter to be accurate within commercial requirements. 

Commercial aluminium loses greatly by being impure. Very 
slight traces of impurity spoil the metal. Commercial aluminium 
contains traces of silicon, sodium, carbon, and of other metals 
such as iron. A quarter per cent. or so of sodium is quite a com- 
mon impurity, and may do great harm. It may not be diffused 
equally throughout the mass, but may be segregated. This not 
only makes the metal non-homogeneous, and provides veins or 
flaws of weak metal; but on passing from sodium to aluminium 
every grade of alloy from nearly pure aluminium to nearly pure 
Sodium is traversed, and some of these alloys are certain to be 
brittle. Sodium must also have a great tendency to cause corro- 
sion. Not only does sodium oxidise in air and decompose water, 
but the hydrate formed itself, dissolves alumina, and attacks alumi- 
nium, forming sodium aluminate. It is questionable if the con- 
tamination by sodium can be avoided in the electrolytic processes. 
There must be sodium present in the electrolyte, and the amount 
that goes into the metal must be rather a matter of current density 
and of the strength of the electrolyte in aluminium. Such impuri- 
ties as carbon and eilicon give trouble, not only because they alter 
the character of the metal, but because they are strongly electro- 
negative to aluminium ; and when they are exposed in small par- 
ticles they form little local couples, and give off hydrogen, thus 
allowing the neighbouring surface to be oxidised. It would pro- 
bably make a very great difference in the value of aluminium if it 
could be purified further. Ninety-nine per cent. aluminium is 
already a commercial product, but it would be worth much more 
if it were 99:9 or 99:99 per cent. of aluminium. There is a 
great opening for a cheap and efficacious method of refining this 
metal further. There are rumours of such a process recently 
brought out or set to work in Paris, but no particulars are to hand 
yet. 

One of the great difficulties in the commercial use of aluminium 
and many of its alloys is that of soldering. The problem of solder, 
ing aluminium is like that of making motors for ordinary alternating 
currents ; it is solved with а flourish of trumpets every week or two, 
but somehow commercial aluminium articles are found to be carefully 
designed not to need solder. One of the difficulties isto get a clean 
surface of metal exposed to the solder. The principle underlying the 
use of such fluxes as zinc chloride, rosin, or borax, is that they 
dissolve the oxide of the metal to be soldered, and of the solder 
leaving two clean surfaces to run together. Now, there are few 
chemicals which will dissolve alumina which will not also vigorously 
attack the surface of aluminium. There are, however, a few sub- 
stances available, but some of them need such a high temperature 
to enable them to dissolve the alumina that the metal is softened. 
This prevents such fluxes being used for rolled or stamped 
aluminium work, as once it is softened & metal loges much of its 
value. A soldered vessel, for instance, cannot be re-rolled to 
harden the metal again. One method of getting the solder to 
stick is to scratch the aluminium under the surface of the solder. 
There are also several kinds of solder on the market which take 
on aluminium. This is not enough, however. To make soldering 
efficient it should not only adhere where carefully rubbed on, but 
should run easily and quickly into joints and crevices, as in sheet- 
tin, lead, or brass work. Once the solder has been got to adhere 
the joint may be quite useless. It is quite easy, for instance, to 
solder two pieces of aluminium together so that they will tear 
through the metal rather than through the solder. Similarly, a 
screw head may be soldered to sheet aluminium, and when torn off 
it will take a disc of aluminium with it rather than break the joints. 
Make these joints and examine them after a few months or even 
weeks, and it will be a very different matter. The solder appears 
to separate completely from the aluminium, or, at any rate, it 
comes off with the slightest force. I believe this does not happen 
with all samples. It may be due to sodium in the metal, or it may 
be due to an alloy between the solder and the metal being able to 
decompose water and thus being corroded. It is possible, for 
instance, & trace of sodium may help an alloy of aluminium and 
tin to decompose water. It is a curious thing that a failed soldered 
joint frequently has the same smell as iron has when acted on by 
dilute acid. This is generally said to be due to minute traces of 
hydrocarbon formed from the carbon in the iron, and there is very 
much less carbon in aluminium. The smell seems to be good 
evidence of the decomposition of water at the soldered joint. 
A soldered joint will also sometimes evolve gas very slowly 
if left in water for some time. There is another possible 
explanation which may be brought forward. The two explana- 
tions are not antagonistic, and the effects may work together. 
Aluminium alloys are generally very brittle, or even powdery, 
if they have a large proportion of aluminium and of the 
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other metal. Thus aluminium with a little copper is a good 
alioy, and so is copper with a little aluminium; but an alloy of 
about equal parts is very brittle. Some of the alloys containing 
Jarge proportions of aluminium and another metal tumble to 
powder spontaneously іп a few weeks. If а metal or alloy is used 
as a solder, which forms with aluminium in any proportion a brittle 
or unstable alloy, the probability is the joint will go; for if you 
pass from the solder to the aluminium you must pass through 
strata of solder containing more and more aluminium until you are 
in pure aluminium ; and therefore you must pass through a stratum 
of unstable alloy. This stratum must completely separate the 
solder from the aluminium ; and if it is brittle, or if it spontaneously 
falls to powder in course of time, the joint must be bad. "The 
obvious cure here is to use a solder that already contains more 
aluminium than the unstable alloys. "Various solders of this sort 
are in the market. 


As regards the uses of aluminium and its alloys, enough has been 
written in the various technical journals. As already suggested, 
the pure rolled or drawn metal may come into much more extended 
use when it is supplied free from impurities, such as sodium and 
silicon. There are other uses than mechanical to which aluminium 
may be largely applied in the near future. Its great affinity for 
oxygen, which is its worst characteristic in mechanical work, is 
its merit in chemical and metallurgical applications. А little 
aluminium greatly improves many cast metals. It may be that the 
metals contain dissolved oxide. Copper, for instance, is apt to 
contain dissolved oxide, which deteriorates it, and is stirred with a 
green pole before running off. [It wasa Cambridge undergraduate 
who asked his coach if a blue pole would do as well.] It is quite 


possible that such traces of oxide are reduced at once by aluminium, 


and that the alumina is insoluble in the molten metal, and rises out 
at once. Aluminium can also be used to replace other metals, as 
it has a very strong affinity for oxygen, sulphur, and chlorine. 
Thus Vautin makes chromium by heating aluminium with a salt of 
that metal. Aluminium heated with sulphide of iron yields pure 
iron with no trace of carbon, a substance that is not familiar to 
many. As, in such cases, the products are not easily volatile, and 
a8 the action disengages a great deal of heat, enormous temperatures 
may be obtained in this way. In this way almost any metal may be 
obtained, as few have such avidity for oxygen, chlorine, or sulphur. 
The amalgam of aluminium, or amalgamated aluminium, can also 


be used as a reducing agent in organic chemistry. It decomposes 


water rapidly, and reduces many organic compounds. It was gene- 
rally thought that water must be present for the reduction to take 
place. This is probably the remains of the nascent hydrogen notion 
of reduction. People saw bubbles of hydrogen come off zinc in 
dilute acid, and they found reduction of reducible salts took place, 
so they jumped to the conclusion that the reduction was the result 
of the nascent gas, not merely another effect of the same cause. 
Wislicenus and Kaufmann have finally shown that the amalgam 
works without water; absolute alcohol, previously freed from all 
traces of water by amalgamated aluminium, being used as the 
solvent. It is a question of price how far aluminium may come in 
in the organic colour industry. 


There is a difficulty about electro-plating aluminium. It seems 
as if it might be possible by using a very high-current density, 
just as sodium can be deposited from caustic. It may also be 
possible to deposit an aluminium alloy from an aqueoys solu- 
tion, as alumina has great affinity for some metals, incandescing 
on alloying, just as sodium does when dropped into mercury. 
Various accounts of processes of plating aluminium from aqueous 
solutions have appeared, but I, for one, have never seen & decent 
sample of the results. It is, by another process, quite easy to coat 
iron or copper with either aluminium or aluminium bronze, and to 

roduce a thick and impermeable coating which is quite permanent. 
This coating is rough, however, and has to be filed upand polished; 
and it is difficult to do this without occasionally getting through 
the coating down to the metal underneath. Such a coating may 
be very useful for large objects exposed to rough usage or to the 
weather, as merely sandpapered up or pickled it has a handsome 
appearance. The further cheapening of aluminium seems to depend 
on perfection of detail in manufacture which will be caused by keen 
competition. Cheaper methods, or, rather, cheapened methods, of 
producing pure alumina will gradually be introduced. There has 
been a good deal of talk recently aboutmakıng aluminium from the 
sulphide ; but it is difficult to say how far any sulphide process has 
been reduced to practice. It might give purer aluminium, and 
take less power. It might also save expense in anodes, as at 
present the anudes are burned just as much as if they were used 
for reducing alumina ina furnace. The use of sodium for replacing 
aluminium seems quite a thing of the past. There seems much 
more chance of aluminium being obtained by furnaces without 
electrical aid. The Cowles furnace really seems to work by tem- 
perature alone. The heats of combination do not necessarily settle 
whether an oxide will be reduced by carbon or not. It may be 
that the very high temperature is necessarily only to bring the 
carbon and alumina into contact. Either the alumina may melt, 


or the carbon may volatise. A solution of alumina in a haloid salt 
is not easily reduced by carbon, however. 


The Electrolysis of Fused Salt. 


The manufacture of sodium and chlorine, or sodium and bleach- 
powder, from fused salt direct seems so absurdly simple and easy, 
that it is a very tempting problem; and if there were not very 
much more serious difficulties than appear at first sight, such 
& process as the simple electrolysis of Шона salt would very soon 
oust all others. If a simple method could be devised, sodium 
could be made at a few pounds per ton. It would be used in very 
large quantities for the reduction of aluminium, and for replacing 
iron in the making of cyanides for gold .extraction. It would 
doubtless also be used in innumerable other processes where a 
cheap and powerful reducing agent could be employed. All this 
is, however, a small matter ; caustic and carbonate would be made 
from the metal. Instead of a ton of caustic soda, a paper maker 
would buy 11}cwt. of sodium, which he would convert into hydrate 
by treating with water. At present we need hardly trouble our- 
selves about means of treating sodium with water by theton. It 
could, of course, be done. The hydrogen might or might not be 
utilised, and in some cases it might be worth while to get electrical 
energy by using the sodium in cells. This is unlikely,-however ; 
and we are not yet sufficiently near the economical manufacture of 
sodium to discuss its uses at length. The difficulties in the way of 
the direct electrolysis of salt are enormous. In the first place it 
must be fused. If it is heated by a furnace it must be in a suitable 
vessel. Most kinds of stoneware and earthenware are attacked by 
fused salt, and are also likely to crack. Iron is the most promising 
material, but in time it will probably oxidise and scale away. The 
cost of thick cast-iron pots, something like those used in finishing 
caustic, might not be excessive. It might be possible to heat the: 
salt by the current that electrolyses it. With a given fall of poten- 
tia! spent on the resistance of the electrolyte it is easier to keep a 
large vat hot than a small one, so this method can only be used 
economically on a large scale. The containing vessel may then be 
practically solidified salt. The anode does not give any serious 
trouble. Carbon is practically indestructible in fused chloride of 
sodium, as even hot chlorine has no action on it. If the salt con- 
tains any oxygen compounds, such as oxide of sodium, due to com- 
bustion of the sodium or sulphate of sodium, a carbon anode will, 
of course, be attacked and eaten away. The chlorine that comes off 
must be kept within some sort of hood ; and this gives rise to & 
new difficulty. Red-hot chlorine, if one may use such an expression, 
is not at all convenient to handle on a large scale. Perfectly dry 
chlorine is said not to attack metals ; and sodium will keep a bright 
surface in contact with dry chlorine. But though the chlorine 
from red-hot salt must be fairly dry it attacks metals at once. No 
metal can be used as anode in fused salt, for instance, and after it 
has come off the chlorine will attack, say, an iron hood. Then 
there is also difficulty in making good contact between the conduct- 
ing lead and the anode, as the lead being metal cannot be in con- 
tact with the hot chlorine, and the carbon on the other hand must 
not be exposed to the air. On a large scale it is probable there 
wil also be some difficulty in cooling large quantities of 
chlorine, as the chlorine must, of course, not be led into the 
bleach chambers already hot. The cathode itself of course offers 
no difficulty. Iron or, perhaps, copper can be used. Sodium, 
however, floats on fused salt. Thesurface round the cathode must 
therefore be covered in, and the sodium either collected and poured 
off, or distilled over. To distil sodium needs a fairly high tempera- 
ture, which, other things being equal, is a drawback. A still 
greater drawback is that the sodium does not distil clean, but 
comes over mixed with salt vapour, and the sodium and salt are 
condensed together, making a mixture which is difficult to treat. 
The chief difficulty as regards the cathode is the hood. басһ 
materials as porcelain are attacked by sodium or sodium 
vapour, so sodium must not come in contact with them. If 
iron or copper is employed, as soon as there is a layer of sodium 
on the top of the salt it makes contact between the cathode and the 
hood, and the further liberation of sodium is on the outside of the 
hood, where the metal burns. "This not only means waste, but the 
oxide formed dissolves in the fused salt, and finally burns the 
carbon anodes. Porcelain hoods have been tried. Many kinds of 
stoneware or fireclay will stand fused salt well enough ; but it does 
not follow that it will stand in an electrolytic vat. Apparently at 
the temperature of fused salt it conducts enough to be practically 
electrolysed. Poincaré gives the conductivity of hot porcelain as 
about a hundred-thousandth of that of fused salt. It may also be 
partly attacked by the rather mysterious subchloride of sodium, 
which is supposed to be produced. Such a compound may reduce 
silicates, just as sodium does. Borchers has proposed or used 
chamotte, which is, I believe, stoneware made of old fired stone- 
ware, ground up and mixed with new slip, and again fired. 
I do not know what success this material secured. Another 
proposal is to use porcelain hoods both for the anode 
and the cathode, and to prevent any action by keeping 
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‘them cool by water circulation. The hood is then coated at 
all vital points with a casing of cold solid salt, which is an insu- 
lator, and protects the porcelain from all attacks on the part of the 
salt, electrolysis, sodium, or sodium subchloride. Still, the close 
-proximity of melted salt, red-hot sodium, chlorine, and cold water, 
with nothing but porcelain to separate them, must always be dis- 
couraging to a workman whose life is not insured. When all the 
difficulties so far mentioned have been successfully surmounted, 
there is still another drawback, and that is that probably there 
will be no sodium. Ifa small current density is used, no sodium 
wil appear. It was most likely this phenomenon that led the 
earlier experimenters to sup that fused electrolytes conducted 
without decomposition, like metals. What really happens it is very 
difficult to say. It is generally supposed that the sodium forms a 
subchloride, but a subchloride of a nomad element is a little difficult 
to believe in. Photographers are on very familiar terms with sub- 
haloids of silver, во we must not be too sceptical about subchlorides 
of sodium. If the cathode is watched in a cell of fused salt, the 
liquid appears to be violently disturbed, and luminous red streaks 
come from the cathode. This looks rather as if sodium was being 
carried in clouds of small particles into the mass of the salt, and 
these combined with the salt with evolution of heat. If salt is 
taken from the neighbourhood of the cathode and cooled, and 
examined through the mi pe, it is found to be full of black 
specks. On adding water there is effervescence. This looks as if 
the sodium was not in the form of subchloride, but in little metallic 
globules. The luminous clouds may be merely clouds of globules of 
hot sodium, the high temperature being due solely to the enormous 
current density in ‘the immediate neighbourhood of the cathode. 
The presence of sodium or of particles that may be assumed to be 
‘sodium in the cooled salt does not show that they exist at the 
higher temperature. It is possible that subchloride of sodium 
exists at the temperature of melted salt, but splits up into normal 
chloride and sodium on cooling. 

It is possible that sodium is not actually deposited against or on 
the electrode, but in the immediate neighbourhood only. If mer- 
сигу is used as cathode in a strong solution of a lead salt, and a 
large current density is employed, it will be found that lead trees 
grow on the surface of the mercury. Mercury amalgamates olean 
lead at an enormous rate — so fast that if you agitate the cathode by 
touching the cell, trees several inches long will disappear into the 
mercury so quickly that the eye cannot follow the movement. If 
the surface of the mercury is watched, it will be seen that the lead 
is always beginning to form trees, but they are rapidly sucked in 
by the mercury. . It appears as if the lead is not deposited into or 
really in contact with the mercury, but is thrown down in its im- 
mediate neighbourhood, and is then amalgamated by the mercury. 
If this is the case, it may account for the small yield of sodium 
from fused salt. It is possible the sodium is deposited in very 
small globules in the immediate neighbourhocd of the cathode, and 
that a large proportion of it is swept away by the surging salt, and 
is eventually burnt on the surface of the electrolyte, or turned into 
salt again at the anode. The melting point of salt is reduced in 

ractice by adding other chlorides, such as that of calcium, to the 
th. Of course, only those chlorides can be used which do not 
deposit metals more readily than salt. It is quite possible that a 
little calcium is deposited with the sodium ; but it is so difficult to 
make sodium commercially by this method that an inventor would 
feel quite encouraged if he obtained any sodium to speak of, even 
if it were largely contaminated with calcium. The difficulty, as 
regards the collection of sodium, has been overcome by Vautin in a 
very ingenious way. Не uses a cathode of fused lead. According 
to Borchers, whose works are a veritable mine of information, this 
idea is old, as Rogers deposited sodium into lead and zinc in 1886-89, 
and published an account of his successful results. Vautin has 
gone further than this, however. The lead-sodium alloy is in con- 
nection with a second vat to which steam is admitted. This takes out 
the sodium, and if the steam supply is properly regulated pure fused 
caustic is produced, and has only to be run into drumsand sold. This 
arrangement overcomes a great many of the difficulties inherent 
in the electrolysis of fused salt. There is no difficulty in collecting 
the chlorine, as the sodium does not also rise to the top of the vat. 
Lead sodium alloy is available for very many of the purposes for which 
plain sodium is employed. It would probably not pay to use it for 
getting aluminium, as the electrolysis and substitution would pro- 
bably cost more than the simple electrolysis of a cryolite and 
alumina bath. Itis available for the production of cyanides from 
potassium ferro-cyanide. As sodium has a lower combining weight 
as well as a lower price than potassium, sodium cyanide is, on the 
whole, preferable to potassium cyanide ; and it is, I believe, just 
as good in gold extraction. It must be practically entirely ionised 
in the very weak solutions used in leaching gold ores ; so the metal 
can hardly make any difference. As potassium cyanide is estimated 
by its cyanide, the metal being assumed, the use of sodium in 
the reaction with the prussiate of potash gives a cyanide which 
tests at over 100 per cent. This has astonished not a few analysts, 
but is pretty generally understood now, 
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NOTCHING PRESS FOR ARMATURE CORE DISCS. 


The following is an abstract of an article sent to us by Measrs. 
E. W. Bliss and Co., of Brooklyn, U.S.A. :— 
The extensive introduction of electric motors for power pur- 


poses in mills and factories has created a large and increasing 


Fic. 1.—“ Bliss" Automatic Notching Press for Armature Core Discs, 
without Clamping Arm, 


demand for special tools and machinery for the accurate and 
economic production of the various parts entering into their con- 
struction, The most advanced American ideas in automatic presses 


Fic, 2.—-“ Bliss" Automatic Notching Press for Armature Core Discs, 
with Clamping Arm. 


for notching core discs for armatures are represented by a new 
machine introduced by the E. W. Bliss Company, of Brooklyn. This 
Company has, for а number of years, built presses with automatic 
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index feed for this purpose, many of which are in use by 
the leading manufacturers in the United States and Europe. 
The present machine, however, is of entirely new design, and its 
makers claim for it important advantages over other machines 
directed to the same purpose. Its general appearance and 
mechanical principles may be seen from the accompanying illustra- 
tions (Figs. 1 and 2). 
** The adjustment for different diameters is made by simply turning 
the hand-wheel shown, no alteration or readjustment of pawls or 
indexing parts being necessary. The number of notches is effected 
by means of chain gears, instead of the usual pawl and index-plate 
device. One gear only need be substituted to obtain any desired 
alteration in the number of notches. This obviates the necessity 
of using a special indexing plate for each style of disc, and 
effects a considerable saving, as the change gears are com- 
paratively inexpensive. If one notch is punched at each stroke, 
.the number of teeth in the gear corresponds with the number of 
notches in the disc. If two or three notches are punched simul- 
taneously, the number of teeth in the gear is made one-half or 
one-third respectively of the number of notches. The index-feed is 
effected by means of a rack-and-pinion movement, which is more 
reliable and durable than the pawl-and-ratchet feed usually 
employed, and does not call for any adjustment for different 
diameters or numbers of notches. An automatic stop is provided, 
which throws out the clutch, thereby stopping the machine as soon 
as the disc has made one complete rotation. To start the machine 
the operator depresses the foot-treadle, after which he can attend 
to any other machines that may be under his charge, as the work 
goes on automatically and stops when the last notch is cut. . This 
makes it possible for one operator to attend to several machines. 
“А spring stripper is used in connection with the punches in 
this machine, so as to leave a clear space over the die, making it 
. easier to introduce a new disc, and holding the disc under pressure 
while being punched. This obviates the necessity of using a 
Samping раке over the centre of the disc, so that the time is saved 
Which, in other machines, has to be spent in clamping and un- 
clamping the disc. Such discs as have no key-notches or bolt-holes 
by which to carry the disc in feeding, of course, require a clamping- 
frame. In the few cases where the clamping of the disc is desirable, 
the machines are furnished with an arm, as shown in Fig. 2, which 
carries a device enabling the operator by a single movement of the 
hand-lever to do the clamping. ‘This arm connects at its lower end 
with the frame carrying the mechanism for revolving the disc from 
notch to notch. The upper clamping-plate, instead of having to be 
taken off or put on by hand, as in machines of older design, is always 
ready for action without handling. Two regular sizes are made. 
One of these weighs about 1, 500lb., will notch discs from 3in. to 
36in. in diameter, and is designed to make from 100 to 200 strokes 
per minute, according to the work being done. The other weighs 
about 2,800lb., will take discs from біп. to 48in. in diameter, and 
is intended to be run at about 100 revolutions per minute. This 
latter is also made, when so required, with extra large clamping 
and indexing frame, for discs of from 10in. to 60in. in diameter." 


MEASUREMENT OF ELECTRIC CURRENTS THROUGH 
AIR AT DIFFERENT DENSITIES DOWN TO ONE 
FIVE-MILLIONTH OF THE DENSITY OF ORDINARY 
AIR.* | 


BY LORD KELVIN, J. T. BOTTOMLEY, AND MAGNUS MACLEAN. 


The apparatus used in these experiments consisted of (1) a cylin- 
drical tube 13cm. long and 14cm. diameter, with two aluminium 
wires as terminals ground to points 1:бст. a ; (2) a large 
Wimshurst electrostatic machine of 24 plates ; (3) a high-resistance 
mirror galvanometer to measure the current between the alumi- 
nium-point terminals inside the tube; (4) an electrostatic voltmeter. 
eto measure the difference of potential between the terminals of 
the tube ; (5) a tive-fall Sprengel pump, by means of which the 
density of the air inside the tube could be reduced to any desired 
extent. The galvanometer was placed on a block of paraffin between 
one terminal of the electric machine and one terminal of the glass 
tube. Its deflections were read by a telescope, and its sensibility 
was arranged by external magnets, so that one division of 
deflection corresponded to 0:3 mikroampere. Our method of ex- 
perimenting was to keep the density of the air constant while 
we varied the difference of potential between the terminals of 
the tube, and taking simultaneous readings on the voltmeter and 
on the galvanometer. The electric potential was varied either by 


I“ Abstract of a Paper read before the British Association at Liverpool, 
Section A. We regret that some of the figures supplied to us, and used in 
our abstract of September 25th, were incorrect. The above abstract con- 
tains the revised data.—Eb. E.] 


varying the speed of rotation of the machine or by varying the 
distance between the needle-point terminals of the machine, or by 
a combination of both. 

We found that at ordinary atmospheric density it requires a 
difference of potential of between 2,000 and 3,000 volts at the ter- 
minals of the tube before the galvanometer indicates any current. 
As the difference of potential is now increased, the current through 
the galvanometer increases at à greater ratio, so that if a curve be 
drawn with differences of potential as abscissre and galvanometer 
readings or currents as ordinates, the curve is always concave 
towards the axis of current. "Through this particular tube the 
currents at 3,000, 5,000, and 8,000 volts difference of potential 
were 7:2, 17:6, and 63:2 mikroampere respectively. As the den- 
sity of the air was diminished, the difference of potential necessary 
to start a current, as indicated by the galvanometer, gradually 
diminished also, till, at a density of about 10h of the ordinary 
density, a few score volts were sufficient to start a current. 
For the same difference of potential the current increased as the 
density of the air diminished ; or otherwise, the same current was 
obtained by smaller differences of potential as the density of the air 
was reduced. Thus a current of about 56 mikroampere was obtained 
by differences of potential of 7,400, 1,090, 700, 370, 405, 570 volts, 
when the densities of the air were 1 (ordinary density), 0'058, 
0°0093, 0:0007, 0°00006, 0-000024 respectively; or otherwise, when 
the air pressures were 750, 44, 7, 4, =, уу millimetres of mercury 
respectively. 

As the air density was still further reduced, the difference of 
potential necessary to start a current increased, and the current for 
the same difference of potential diminished. "Thus, when the den- 
sity of the air was reduced to one five-millionth of the density of 
air at ordinary atmospheric pressure and temperature, differences of 
potential of 3,000, 5,000, and 8,000 volts gave currents of 1:3, 4'4, 
and 14:6 mikroampere respectively. If a curve be drawn for a 
constant difference of potential, with air densities as abscisss and 
currents as ordinates, we find the curve rising as the air density is 
diminished to about ; дуу or туусу of ordinary density; then falling 
again as the density is still further reduced to about a five-millionth 
of ordinary density. This is the lowest density we have experi- 
mented with; but we have no reason to doubt that at very much 
lower densities we would stil be able to get measurable currents 
through the tube. We are now 5 with a tube 130m. 
long and lcm. diameter, having ball terminals of 4cm. diameter 
and about 2mm. apart. The investigation is not complete enough 
for publishing any results. 


THE LIGHTING OF SINGAPORE. 


A Singapore correspondent has directed our attention to the 
interest which is being shown in Singapore in the matter of electri- 
cally lighting the streets of that city. Considerable dissatisfaction 
with the gas supply seems to exist; and as the gas company has 
announced its intention to raise the price charged for street light- 
ing, the time seems ripe for activity on the part of electrical 
engineers. Our correspondent informs us that there is an extremely 
limited amount of private lighting by gas, owing to the high price, 
which ranges from 6s. 6d. to 8s. 8d. per 1,000 cub. ft. The Straits 
Budget has taken the matter up, and has published a series of articles 
in which the actual facts in regard to the cost of electric lighting 


are laid before the Singapore public. The following is the estimate 
published :— 
Estimate for 220 arc lamps of 1,200 c.p. each, and 450 incandescence lamps 
of 25 c.p. each. 
(а) Land and buildings..................... eee £605 12 6 
(Ou ms 15,597 16 3 
ir) MAING: о RIO CHEERS e ариев аьа вЫ 4, 6 
(d) Miscellaneous ........................... nennt n 1,041 0 
Total! 19,546 16: д 
Estimated cost of upkeep—burning 11 hours per diem. 
Fuel— cost at 188. per ton .................. ......... £1,199 1 10 
Staff—salaries and wages . 795 1 0 
VV ⁰ ⁵»ßV. A E ааны АЫ 1152 11 0 
Interest and depreciation, 6 per cent. on capital ... 1,172 15 9 
IIl!l!ͤͤãͥͤü d e tua date £4,297 9 7 


This estimate represents a capital outlay of about £3. 10s., and 
an annual expenditure of about 158., per 8 c.p. lamp, or its equiva- 
lent—figures which, when the peculiarities and difficulües in 
Colonial engineering are allowed for, are seen to be quite reason- 
phle. It must be remembered that the colonist is accustomed to 

y 5 high price for artificial light ; and it should not be difficult 

find a sufficient revenue to more than cover a cost which in 
England might be considered large. . 
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SPECIALIST SOCIETIES. 


A few weeks hence, when the latest batch of recruits to the 
Grand Army of Science will have settled down steadily to the 
scientific analogues of the goose-step and the manual exercise, 
their sergeant instructors will find a little time to look around 
them; in other words, the scientific society season will have 
begun. And before the regular round of Papers, discussions 
and informal gatherings over the tea-cups and coffee-cups 
commences once more, it may not be without interest to take 
note of a latter-day tendency observable among members of 
such societies and noticeable more especially among contem- 
porary electrical engineers; we refer to a certain penchant for 
ultra-specialism. The scope of a society, it may be quite freely 
admitted, can be too comprehensive. A Royal Theological and 
Geological Society would probably tend to inanity, if not to 
profanity, and it is questionable whether an amalgamation of 
the Royal United Service Institution with, say, the Peace 
Society, would conduce to quietude. On the other hand, it is 
quite as undoubted that a too narrow specialism spells 
cliquism. An everlasting discussion on Speculations on the 
Source of the Hampstead Ponds, with some Observations 
on the Theory of Tittlebats breeds a certain incapacity 
to measure а man’s worth except in relation to his knowledge 
of these recondite subjects. Of course, to broaden the basis 
of a society is not of itself enough—management is required, 
Probably one of the main attractions possessed by the Insti- 
tution of Civil Engineers for engineers whose bringing-up has 
been nine-tenths electrical is its judicious eclecticism. If 
one is bold enough to write a Paper for ‘‘daws to peck at,” 
one is certain that at the Institution of Civil Engineers it 
will, at any rate, be pecked at by а wide variety of daws,” 
and not merely cawed at or despitefully used by a single avian 
family circle. The opinions of a hoary-headed mill-engine 
owner or builder as to the class of engine proper to dynamo- 
driving may or may not be intrinsically valuable; but the 
mental effort required to rebut the heresy, and still more the 
extreme lucidity of expression which is necessary in order to 
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make one’s train of reasoning intelligible to the heresiarch 
himself, are distinctly advantageous. And all this, and much 
more besides, is lost if the separatist spirit is allowed unre- 
stricted play. To many minds the chief charm of the annual 
scientific celebration known as the meeting of the British 
Association lies in the fact that physicists jostle chemists 
and chemists rub up against engineers in а manner a. trifle 
uncomfortable it may be at times, but always ы to the 
jostling atoms. 

All of the foregoing is, of course, the most threadbare 
commonplace; nevertheless, the eagerness with which the 
advantages—and naturally there are advantages—of like 
always congregating together with like is so frequently in- 
sisted upon, inclines us to the belief that the obvious benefits 
of more catholic gatherings are often overlooked. Only a 
day or two ago, at the inaugural meeting of the Committee 
formed for the purpose of deciding upon some appropriate 
mode of commemorating the inception and extension of sub- 
marine telegraphy, & much-loved veteran of the Old Guard of 
telegraphists spoke with evident emotion against the bright 
idea voiced by Prof. Sinvauus Тномрвом, that a suitable way 
of perpetuating the memory of one of the greatest scientific 
triumphs of the century would be to erect an edifice 
in which all the members of the great electrical engineering 
family might meet together to discuss from various points of 
view the many interesting problems awaiting solution. We 
were told that the Society of Telegraph Engineers, founded 
by telegraphists, had become a mere electric lighting concern 
electric lighting engineers, after having been received into 
the fold as an act of grace, had, with base ingratitude, turned 
out the old bell-wethers. This allegation has been raised on 
previous occasions, once eloquently in the hall of the Institu- 
tion of Electrical Engineers by Mr. Awskrr himself, and, we 
had thought, had been completely refuted. The difficulty is 
and has been to induce those connected with submarine 
telegraphy and with telephony to come on to the Council 
and to take an active part in the affairs of the Institution. 
Even as it is, there are, excluding past-presidents, three 
submarine-telegraph men upon the Council, two of whom are 
Vice-Presidents ; and if we include the military and postal and 
railway services, there are no less than seven telegraphists on 
a Council numbering only 20: no unfair proportion, if we 
consider how little the telegraph branch of the industry 
contributes in the way of Papers, and how seldom tele- 
graphists lift up their voices in the discussions which are 
the salt of a live Society. We have, however, no desire 
to travel over old ground once again, and for a third time 
to fully state the case for the defendants in Ansell v. the 
Institution of Electrical Engineers. What we do wish to 
point out, nevertheless, is that this resentful attitude is 
entirely the outcome of living apart from the main stream 
of progress. Alternate-current engineers, not to speak of 
telephone engineers, are confronted by transmission problems 
strikingly similar to those now puzzling the average sub- 
marine telegraphist who is working automatic’’; the ideas, 
remedies, methods of the one would at least prove stimu- 
lating, and in all likelihood useful to the other; and if Mr. 
OLIVER Heavisipe could be persuaded to assist we should all 
be the gainers. But instead of discussing their mutual diffi- 
culties, the members of the electrical family are scarcely on 
speaking terms. What opportunities of progress are lost by 
reason of this grotesque antagonism! And the same remark 
applies to other and less excusable examples of latter-day 
fissiparism. Unless we have a care, England will soon be 
dotted all over with single-member societies, as well as with 
single-member constituencies. - 


REVIEWS. 


— pcm. 


Electricity in its Application to Telegraphy. Ву T. E. НЕнвкьт. 

(London : F. H. Goldspink and Co., 1896.) 

This work is calculated to be of assistance to those in the 
service of the Pustal Telegraph Department who intend to 
improve their acquaintance with the apparatus and systems 

of working in use in this country. Departmental 

examinations are periodically held for the purpose of select- 
ing men to fill higher posts in the service; and the 
questions put, besides covering the routine work and use of 
apparatus, are framed to test the knowledge of what should 
be done in the case of a breakdown of either instruments 
or lines. Mr. Herbert, in dealing with each instrument and 
system of working in turn, has brought in his own practical 
experience in their adjustment and working; and this, from one 
engaged in the service, should prove very useful to those to 
whom the work is addressed. The book is a somewhat tedious 
one to read, on account of the long undivided paragraphs, 
several whole pages being written without a break. There is 
an absence also of good illustrations. The few rough sketches 
and outlines given are printed indistinctly, and need an effort 
of the sight and mind to take in; but the work is evidently 
meant for those who have ready access to the instruments 
described, and therefore do not need illustrations. The 
phraseology is telegraph technical; thus a BO“ is talked of, 
a perfect ourrent, “dis,” ‘'700-ohm block,” &., while 
Chapter XVIII. on localisation tests, and Chapter XXV. on the 
making up of special circuits, are thickly studded with the two 
or three capital letters used as abbreviations for towns. 

The subjects undertaken in the first four chapters, viz., mag- 
netism, Ohm’s law, the chemical action in ordinary cells, the 
grouping of cells, and the tangent galvanometer, are so much 
written about in text-books that it seems only multiplying 
words to introduce them in a new work. Continuing, the 
author gets to work with the direct sounder, single needle, and 
standard relay. The description of the latter instrument is 
evidently meant for those having the Post Office form of relay 
before their eyes, as neither tbe text nor the illustrations are 
clear. The Post Office double-plate sounder is next described, 
this instrument now taking the place of the single needle on 
all but short circuits. Operators first read the single-needle 
instrument by looking at the needle, and then found it possible 
to read by the slight difference in sound made by the needle 
in touching one side or the oth»r. This led to Neale's sounder, 
in which the needle was made to hit against metal tubes, 
emitting distinctly different sounds; but it was soon seen that 
for the production of two different sounds something more 
sensitive and more compact than the time-honoured piece of 
cabinet furniture containing the single-needle was desirable. 
Accordingly, the double-plate sounder, with & relay and local 
battery, was introduced, and the author points out that the 
present instrument is the result of evolution from the original 
Bright’s bells. 

In the next three chapters the single-current sounder, con- 
denser and double-current systems are described, followed by 
chapters on differential and double-current duplex, the latter 
being fully dealt with, and hints given on the adjustment 
to balance. Quadruplex and diplex are next described, aud 
then follow descriptions of the Wheatstone automatic and 
Wheatstone duplex. Test-box arrangements are next con- 
sidered with the routine morning tests of the lines on the 
effective and simple system devised by Mr. Eden. The theory 
of the test is well explained by a suitable arithmetical example. 
Fault localisation, the Wheatstone bridge, and the universal 
battery system are next considered, followed by the Delany 
multiplex system, repeaters and bridge duplex. The work 
concludes with chapters on the making up of special circuits, 
miscellaneous notes, and a set of examination questions. The 
book is mainly to assist in qualifying for answering these and 
similar examination questions ; but we are pleased to notice that 
the author has not alone followed this line, but has maintained 
throughout bis work a healthy tone in the treatment of prac- 
tical difficulties as they occur in maintaining the instruments 
and lines in efficient condition. 
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LIVERPOOL OVERHEAD RAILWAY.* 


BY 8. B. COTTRELL, M.INST.C.E., M.I.MECH.E. 


For many years before this railway was constructed, the want of 
proper facilities for conveying passengers to and from the Docks 
was badly felt, the only direct means of conveyance being by means 
of omnibuses, which badly met the requirements. In 1852 a pro- 
‘posal was made to have a High Level Railway from the Mersey 
Forge to the Huskisson Dock—.a length of about four miles—but 
nothing came of the proposal. About 17 years ago the Mersey 
Docks and Harbour Board felt that the question of better means 
of communication to the Docks required to be seriously considered ; 
and after careful investigation of the elevated system in New York, 
Mr. Lyster, M.Inst.C.E., prepared estimates and plans. In 1882 
an Act was obtained by the Dock Board for the construction of the 
railway at an estimated cost of about £585,000, which was subse- 
quently reduced to £466,000 for a system worked by electricity. In 
1888 the power to construct the railway was taken over by the pre- 
sent Overhead Railway Company, under the chairmanship of Sir 
Wm. B. Forwood; and the works, as designed by the engineers, 
Sir Douglas Fox and J. H. Greathead, Esq., M.M.Inst.C.E , were 
commenced by the contractor (the late Mr. Willans) in 1889. "The 
railway extends the full length of the Docks, and with the Northern 
Extension opened in 1894, and the Southern Extension (under con- 
struction) will connect the suburbs of Seaforth and Waterloo with 
those of Prince's and Sefton Parks. The construction decided on 
was wrought-iron girders, placed 22ft. from centre to centre, at a 
normal span of 50ft., at a height of 16ft. above the roadway, sup- 
ported on columns which are built of two steel channels and two 
plates. The columns are grouted into cast-iron shoes, which are 
held down by bolts to concrete foundaticns, the size of 
which varied according to the nature of the ground, the 
weight being distributed at one ton to the square foot. 
The bottoms of the columns are protected against injury from 
passing waggons by cast-iron bumpers. The longest span on the 
present railway is a bowstring span of 98ft. The main girders 
carry a light projecting parapet, and a curved plate is put on the 
flange to form a continuous foot plate. Between the girders is 
fixed a continuous flooring made of arch plates ү of an inch in thick- 
ness, bent to a radius of 12in., with a foot surface 16in. wide on 
the top, riveted to intervening T bars. The flooring is made 
watertight by means of asphalt between the arches, which are 
drained by outlets into longitudinal gutters which discharge into 
down spouts fixed on the columns. The keeping of the structure 
watertight was one of the obligations the Company were under. 
The flooring combines great strength with lightness and a minimum 
of 5 and at the same time is comparatively noiseless under 
traffic. 

The structure was so designed that the girders and flooring were 
put together and riveted, and then transported over the structure 
after it was completed (a few spans being first erected in the ordi- 
nary way), and placed in position without interfering with the 
traffic underneath. For this a special form of erecting apparatus 
was provided, consiting of lattice girders supported on legs, the 
front pair of which travelled on the ground and hind pair travelled 
on the viaduct that was already built. On these lattice girders 
suitable cranes were erected, so that the completed span could be 
launched forward into position. As many as twelve spans, rang- 
ing from 50 ft. to 70ft. each, were fixed in five and a half working 
days, representing 650ft. of finished viaduct. At four different 
places aloog the line opening bridges had to be provided. At the 
Stanley Dock a hydraulic swing bridge is built to enable vessels to 
pass to that dock, which is the only dock on the east side of the 
railway. This bridge is a double-decked one, carrying the Over- 
head Railway on the high level and the dock traffic on the lower 
level. The low level bridge is arranged with bascule leaves, so that 
barges and small craft can pass through without swinging the bridge. 
At three other points bascule bridges, worked by hydraulic power, 
are provided, to permit the passage of boilers, &c., which are too 
high to go underneath the main girders. 

The permanent way, which is laid to a gauge of 4ft. 84in., con- 
sists of flat-bottomed steel rails weighing b6lb. per yard, fixed on 
longitudinal sleepers, held down to the flooring by lugs riveted on 
to it and keyed in with oak keys. The rails are fixed to the longi- 
tudinal sleepers by spikes and fang-bolts. 

After careful consideration electric traction was decided on, and 
trains were built consisting of two carriages each 45ft. long, 8ft. 6in. 
wide, on two bogies 32ft. apart from centre pin to centre pin, with 
2ft. 9in. wheels. Each carriage contains seating accommodation 
for 16 first-class and 41 second-class passengers. The carriages 
have side doors and passage from end to end. Each carriage is 
fitted with electric motor, and the train is controlled by a driver 
from either end ; this avoids all shunting at the terminal stations, 


the driver simply changing from end to end. The armatures for 


* Abstract of à Paper read before the British Association at Liverpool, 
Section О. 


. ** Distant." 


the motors are series wound (on the Eickemeyer system) and built 
directly upon the axle. The tractive force of each motor at rim of 
wheel, 2ft. gin. diameter, with 120 amperes, is about 1,7901b.— 
equal to about 107]b. per ton of train. The motors are started up 
first in series, and then switched into parallel through a resistance 
with each motor, which is cut out to increase the speed. 

The trains pick up the current from a conductor consisting of 
a steel bar, having an area of 4 ғд. in., supported on insulators 
carried on cross timbers between the two running rails. The 
conductor is laid in 32ft. lengths, connected with rigid copper fish- 
plates with flexible joints every 96 feet. The running rails which 
are used for return electrical circuit are, in addition to the fish 
plates, coupled together with a bent wrought-iron bar. Short 
trains, as described, run at frequent intervals, have proved up to 
the present time the best means of meeting the requirements. 
The trains are fitted with the Westinghouse automatic brake 
supplied with compressed air, at 80lbs. pressure, from reservoirs 
on trains which are charged at the terminal stations; they also 
have an emergency hand brake. A train fully loaded weighs 
38 tons, of which the motor equipment is 6 tons 7 cwt. The 
carriages are lighted by 32 c.p. incandescent lamps supplied from 
the main conductor. 
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Fia. 1.— Signal Arrangements. 


The generating station was put as near the centre of the line 
as a site could be obtained, and the first equipment consisted of 
six double flue Lancashire boilers, 30ft. long by 8ft. diameter, 
with a pressure of 120lbs. The feed water is circulated through 
Green's economisers, and all steam pipes are in duplicate. e 
engines are four in number, consisting of horizontal compound 
condensing engines, by Musgrave and Sons, of Bolton. The high- 

ressure cylinders being 15}in. and low-pressure 3lin. diameter 
fitted with Corliss' valves, driven by trip gear acted on directly by 
the governor. Each engine develops 400 1. H. P. at 100 revolutions 
per minute, with 120lbs. boiler pressure. The engines exhaust 
into surface condenser, the circulating air-pump for which is 
driven by a no-dead-centre vertical compound engine. The 
condensing plant is in duplicate. Each engine drives an Elwell- 
Parker dynamo, 500 amperes, 500 volts (of the double-limb type), 
with magnetic circuit above and below the armature, the poles 
being cut through horizontally along the centre to allow the top 
half to be lifted readily; they are shunt-wound of drum type. The 
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efficiency of the dynamos and engines is about 85 per cent. at full 
load. The current from dynamos is controlled by a switchboard 
which is equipped with magnetic cut-outs and works automatically 
in case of a short circuit, by which the current is conveyed to the 
centre conductor, and is picked up by collectors of cast iron fixed 
underneath the trains. The stations on the original line, 13 in 
number, subsequently increased to 16, are lit by electricity from 
batteries in duplicate on a 50-volt circuit, which also supply the 
current for sorl ag the signals. 

Signals.—The signals are automatic (Tenmis system), the arms 
being operated by magnets, which are controlled by makers and 
breakers operated on by a striking board fixed on the last coach. 
The train in passing either breaks the circuit and puts the arm to 
danger, or makes the circuit and lowers the arm. Each station is 
equipped with a Home and a Starter, the latter acting as а 
The circuit to lower the signals for the section in the 
rear of any station can only be completed if the ** Starting Signal " 
is at danger, thus forming ‘‘ Absolute Block.” A train on leavin 
a station passes a breaker and puts the ‘‘Starter” to danger, an 
after moving about 150ft. passes a maker, which completes 
the circuit and clears the section in the rear, leaving itself 
protected by the Starter. С! С? C? are contacts placed 
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on brackets alongside the girders. A train passing over C! 
‘puts Home Signal to danger. A train passing over C? puts 
‘Starting Signal to danger. A train passing over C? pulls off 
Home Signal and Starting Signal of the Section in the rear. 
"This system dispenses with signalmen, they only being employed 
where shunting operations are carried on. Each station is equipped 
with a crossover road interlocked with the signals. The total cost 
of the first portion of the railway, 54 miles in extent, was £90,000 
per mile. The earning power of the railway as at first constructed, 
and which was only worked for traffic as far as the Alexandra Dock, 
-was limited, as passenger traffic on the Dooks practically ceases at 
6 p.m.; and this the Directors foresaw, Rm d in 1892 obtained 
powers to extend the railway both ina northern and southern direc- 
tion. The Northern Extension, a quarter of a mile in extent, but 
opening up another three-quarters of a mile for traffic, was opened 
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Fia. 5. — Section of Tunnels at Cross-Over on Cheshire Lines Tunnel. 


as far as Seaforth in 1894, and fully justifies its construction, the 
number of passengers carried having increased from 2,475,639 for 
the six months ended December 31, 1894, to 3,780,375 for the six 
months ended December 31, 1895. 

Southern Eætension.— The Southern Extension, five-eighths of a 
mile long, which is now in course of construction, commences about 
150 yards north of the present terminus of the railway, with a 
viaduct 250 yards long, crossing Sefton-street and the Brunswick 
goods yard of the Cheshire Lines Railway, a portion of the Dock 
Board estate, and entering the hill side at the north-east corner of 
the Herculaneum Dock, and proceeds in a south-easterly direction 
to Park-road. To meet the requirements of the Dock Board, their 
land is crossed by one span of about 200ft., the main girders, 


from the bottom of which headings 11ft. and 12ft. were driven in 
each direction, and the greatest error in line and level was under 
jin. The tunnel portion—about 800 yards—is almost entirely 
through red sandstone rock, which, like most of the rock in the 
neighbourhood of Liverpoool, is of a very treacherous character, 
heavy backs and wet clay beds being frequently met with, neoessi- 
tating heavy timbering, a large number of the crown bars had to 
be built in; the tunnel has therefore had to be lined throughout its 
entire length ; all the lining is faced with brindle bricks built in 
cement, . Black powder has been the chief explosive used in the 
excavation. | i { | ЖОГ 

At about 170ft. from the entrance the tunnel crosses at ап angle 
of 28°—27'’—40” over the tunnel of Cheshire Lines Committee Rail- 
way, through which the trains of the M.S. and L., С.М. and Mid- 
land Railways run, and the greatest distance that could be allowed 
between the Overhead raila and the crown of the Cheshire Lines 
tunnel 2ft. 9in. After careful consideration the engineers decided 
that the only safe way to effectually make the crossing was by 
turning a segmental screen arch five rings thick, built with brindle 
bricks in cernent over the Chesbire Lines arch, and to build side walls 
of the Overhead tunnel on this screen arch. This was carried out as 
follows :—A top heading 120ft. in length was driven along thecrown . 
of the Cheshire Lines tunnel, and then 8ft. lengths were excavated, 
baring the Cheshire Lines arch for that length. The exposed arch 
was then haunched with concrete, and the screen arch turned on 
sand, with іп. narrow boards placed on it, and when the arch was 
set the sand and boards were withdrawn, leaving a clear space of 
6in. over the Cheshire Lines arch, so that no additional weight 
could come on the Oheshire Lines tunnel arch. During these 
operations all the rock above had to be carried on timber. 

To guard against possible fall of rock which might crush through 
the Cheshire Lines arch, before commencing the above operations, 
a shield was put inside the Cheshire Lines tunnel. This shield 
was made of 8in. by Din. H steel joists at 4ft. 3in. centres, bent to 
the radius of the tunnel, and carrying 4in. laggings, and keyed up 
tight by means of folding wedges to the soffit of the arch. The 
Overhead Railway Company had also to provide for the Cheshire 
Lines, at Some future time, having to construct another tunnel on 
the east side of their existing tunnel ; and, to avoid any interfer- 
ence with the traffic during the future, it was decided to build a 
length of tunnel arch seven rings thick, on which arch the Over- 
head Railway side walls are carried. All the excavation for this 
crossing has been done entirely by hand labour, and has proved a 
most expensive and anxious piece of work. Further on the tunnel 
passes under a 5ft. by 3ft. sewer, and to avoid disturbing this, the 
arch was altered from semicircular to segmental, which just 
permitted with care the sewer to be underpinned. | 
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Fic. 4.—Plan and Vertical Section of Park-road Terminus. 


(which are of lattice type with parallel booms) being 220ft. and 
225ft. respectively, and the whole of the span will weigh about 
212 tons. Underneath, where these big girders will rest at the 
face of the tunnel, are casements for storing petroleum, belonging 
to the DockBoard, extending about 60ft. into the hill, and to dis- 
tribute the weight of the span about these, a bearing girder weigh- 
ing 10 tons has been let in, and on this girder the east end of the 
span will rest. The west end will rest on a pier provided with 
rollers and rockers. The normal tunnel has a span of 26ft. 2in. 
springing to springing, and 25ft. 6in. between side wall with a 
splayed plinth course ; the arch is semicircular. The tunnel for the 
station ground is 52ft. span, the arch being segmental, lavin g 
a quarter-span rise. The tunnel is under house property the entir e 
length, and it was, therefore, not always possible to sink shafts 
where they were desired. Five shafts 10ft. square were sunk, 


! Battery lights wil 


The trains on entering the tunnel will be automatically lit uP 
from copper conductors suspended from the roof of tunnel 
collectors being fixed on the roofs of the carriages. Theme lights 
will be fed off accumulators, so that if a train should be stopped in 
the tunnel due to short circuit on the line, the carriages will not 
be in darkness. The terminal station of this extension is situated 
at Park-road, otherwise called the Dingle, below the road level. 
The underground station will consist of an island platform about 
27 feet, with suitable sidings for accommodation of the trains. The 
station will be ventilated by a large upcast shaft. The access to 
the station will be by means of a subway at а gradient of 1 in 14. 
The booking offices will be on the road level. "The station will be 
lit throughout by electricity, the undergcound portion by arc lamps 
at 110 volts, a wl by a transformer off the main current. 

be provided in the event of a short cirouit on 
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the line. The permanent way and main conductor will be of the 
same section as on the present railway, but the rails are laid on the 
usual cross sleepers with cast-iron chairs to distribute the pressure. 
As more generating plant will be required to work the additional 
number of trains, it was decided to increase the size of the present 
generating station, and to run feeding cables a length of about two 
miles so as to regulate the E.M.F., instead of building another 
generating station, as it was found that this method would cheapen 
the working coste. The addition to the generating station consists 
of two engines, built by Messrs. Hick and Hargreaves, and two 
new dynamos and switchboard, built by Messrs. T. Parker and 
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each built up of four principal castings, namely, a working 
barrel, a jacket, and two end pieces containing the ciroular steam 
and exhaust valve chambers, thus substituting four oomparatively 
simple castings, which can each be cast of the mixture most 
suited to its purpose for a single casting of so complicated a 
character that it can only be cast of a comparatively soft mixture, 
and it is even then liable to failure from initial stress aided by 
unequal expansion. This subdivision not only reduces the chance 
of disablement, but should such occur the defective part may be 
replaced with much less expense and delay than a complete 
cylinder. Both cylinders are thoroughly steam-jacketed, the steam 
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Fic. 5.— Load Diagram at Generating Station. 


Average Amperes, 9980 ; Average Volte, 448'8 ; 


Co., of Wolverhampton. The two new engines are Corliss valve 
engines, each of the horizontal surface condensing type, having 
cylinders 15}in., 3lin. by 3ft. stroke, each intended to give 400 
I. H. P. as an economical load when running at 100 revolutions per 
minute, with a boiler pressure of 1201Ь. per square inch. The 
engines are of ample proportions throughout, and are fitted with 
а steam jacketed receiver between the cylinders containing boiler 
pressure steam. The beds are of the box type, and of heavy 


Pounds pvil at rim of Wheel. 
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13 Trains on Line. 


traversing the jackets on its way to the respective cylinders. 
The governors are rope-driven, and are of a new design, 
especially intended to combine the powerful governor with one 
of great sensitiveness, for dealing with great variations of load. 

The output of each dynamo is 500 volts, 500 amperes, at а speed 
of 420 revolutions per minute. The armatures are 80 arranged as 
to be interchangeable, identical in the matter of external dimen- 
sions with the existing ones, the resistance from brush to brush 
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Electrical Horse Power delivered to Motor, corresponding to above Amperes at 500 Volta. 


STATIC TORQUE CURVE, taken in usual way, by bolting lever on shaft, and weighting it at measured distances alon 


ELECTRICAL EFFICIENCY CURVE takes into account the C?R losses in the copper 
nbout 709 F. above atmosphere. 


COMMERCIAL EFFICIENCY CURVE shows actual efficiency of motor at wheel, and is obtained by estimation of all the losses gianna 
The small discrepancy between these points and the Commercial Efficiency Curve is accounted for by the necessarily 


а dynamo by a belt. 
for belt, though this was as accurats as circumstances would permit. 


it, till pull of current through motor is balanced. 
magnets in series is 83 ohm, at a temperature of 


The motor was made to drive 
approximate allowance made 


only. Resistance of armature sau 


Fiu. 6.—Curves of Torque, ану aod Speed of Liverpool Overhead Railway Motor. 


section. The flywheels are 14ft. diameter, and are grooved for 
19 ropes, each l]in. diameter. The condensing apparatus is a 
separate plant, having its own air and circulating pumps. Among 
other features of the new engines are, first of all, the conatruc- 
tion of the cylinders, which are of the four-valve Corliss type, 
and which, instead of being cast in one piece, as is usual, are 


measures 0-010 ohm. The magnets, however, instead of being of 
the double horse-shoe type as in the present machines, are of à 
single horse shoe, with the poles at the top. This has resulted in 
ап increase of efficiency, the shunt resistance being now 100 ohms 
as against 75, making an electrical efficiency of 98 per cent. The 
loss in hysteresis, eddy ourrents, windage, &., amounts to 6,000 
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watts, so that the commercial efficiency at full load will be about 
95:7 per cent. The magnets are of special magnetic steel of the 
highest permeability, and are arranged with the patent hinged pole- 
pieces. This allows of ready access to the armature for inspection, 
cleaning, or lifting without the necessity of unsetting the bearings. 
The dynamos are rope-driven by 19 1 іа. ropes, the rope pulley 
ruuning between two bearings, and the pulley shaft being connected 
to the armature by a coupling, so that the armature can be changed 
without disturbing the ropes. The bearing at the commutator end 
of the machine is of the spherical type. The diameter of the 
shaft through the bearings is 5in., the length of each bearing being 
lft. біп. The bushes are of phosphor bronze lined with white 
metal, the top brasses of each bearing being slotted to receive 
two lubricating rings, the bottom brass being continuous. The 
total weight of the machine is 244 tons, the armature being 
3 tons 2 cwts. ; the steel magnet casting alone, without winding, is 
12 tons. 

The main switchboard consists of six slate panels, with sets of 
switches and instruments, one set for each dynamo in generating 
station. Each panel is fitted with :—(1) One patent double-pole 
automatic magnetic cut-out, with plate glass shields to protect the 
attendant from the arc, in case a short circuit on the line causes 
the cut-out to open with excessive load. These cut-outs are also 
employed as main dynamo switches, being made and broken by 


hand for connecting the individual dynamos to the omnibus bars. 


The magnets of the cut-out are compound-wound, so that the cir- 
cuit is broken immediately in case of a reversal of current. (2) 
One single-pole throw-over switch for connecting the dynamo 
circuit (beyond the automatic cut-out) either to the omnibus bar, 
which feeds into the central conductor at the nearest point to 
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their strength being increased to moet the additional weight of 
trains. The following table and Fig. 6 give particulars :— | 


Weight " Weight Draw Bar Pull. 


| ; 
! Speed ; 
magnets Maximum 
o | andattach- With With | 50 efficiency 
* ments. 120 amps. 60 amps. EAS 
we. ` Jhs. we. lbs. 
2,184 | 6,066 2,039 C80 26 M. P. l. 85% 


As this new rolling stock will only be a small portion of that 
owned by the Companp, it will be necessary to increase the number 
of carriages in the present trains, but as the first motors were only 
designed for two carriages, experiments have been made with a 
train fitted with a new and very ingenious form of roller bearings 
designed by the Roller Bearing Company. It has been shown by 
the falling weight test that this train will start at a reduction of 
more than 80 per cent. in starting effort over a train fitted with 
ordinary bearings, and therefore the Company will be able by 
slightly modifying their present motors and adopting roller bear- 
ings, to increase the carrying capacity of all their trains by adding 
an additional carriage. 

The engineers for the Southern Extension have been Sir Douglas 
Fox, M. Inst. C. E.,, and J. Н. Greathead, M. Iust. C. E., and the 
author has acted as resident engineer, assisted by Mr. Norman and 
Mr. Fright, and the contractors have been Messrs. Pearson and 
Knowles for the viaduct portion, and Messrs. H. M. Nowell and 
C. Braddock for the tunnel portion. The railway has now been 
working for over 34 years, and it has proved that working on the 
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Fic. 7.—Curve of Electrical Horse-Power used by a Test Train run from Toxteth to Alexandra. 


the generating station, or through a feeder to a distant point on 
the line to equalise the E. M.F.; (3) One 33-way sliding, regulating 
switch to vary the resistance in the dynamo shunt circuit for main- 
taining the E. M.F. of each dynamo constant ; (4) One set of double- 
pole plugs for connecting voltmeter to dynamo before paralleling ; 
(5) One Weston” ammeter, indicating the current passing from 
each dynamo to the line. 

The slate slabs are held on wrought-iron framework, all connec- 
tions at the back being of heavy cast bronze rods, supported on 
pillars, so that all straps and connections are accessible, no insulated 
cable being employed. The front of the board is finished off with 
massive teak carved pillars and panels. 

Besides the instruments already described there are four ** Wes- 
ton " voltmeters, with illuminated dials, and an engine-room clock 
supported on panelled framework above tho slate slabs. The volt- 
meters are arranged as follows : One connected directly across the 
omnibus bars, one for connecting at will to any dynamo by means 
of plugs to take E.M.F. before paralleling, one for connecting 
across brushes of the dynamo running on the feeder circuit, one as 
pilot voltmeter connected to the distant point in the line where 
feeder is coupled. 

To meet the increased traffic that is expected from the Southern 
Extension, new rolling stock is being built by Messrs. Brown, 
Marshall and Co. ; and as the number of passengers carried is now 
over 73 millions a year, the Directors have found it necessary to 
increase the size of the trains by composing them of three carriages 
instead of two. In fact, last half year (excluding bank holidays) 
an average of 60 per cent. of the seating accommodation of the 
trains was occupied. The new motors built by the Electric Con- 
struction Company are very similar to those at present in use, 


zone system as regards fares and having only two classes is the 
best for railways of its character, the value per passenger being 
1:97d., as against 1°75d. on the Metropolitan Railvay in London, 
whose fares are very much higher than on this railway. The zone 
system allows an economy of about 25 per cent. on the staff, and 
as tickets are only used for first-class passengers there is a consider- 
able economy in printing. | | 
The maintenance of the line is naturally very heavy, as there is 
alone over 80 acres of surface to be protected from corrosion, of 
which 20 acres are painted with an oxide paint and remainder 
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Liverpool Overhead Railway.— Dissection of Cost per Train Mile. 


Half-year ending June д0, | Lbs. per . Lbs. per Pence рег | Pence per 
1896. | train mile. | kilowatt. train mile. kilowatt. 
Train mileage, 515,010 .. | "T | тҮ | TS 
Kilos generated (exclu- \: | 
siveof battery charging), j | m ; | zh 
1,545,129... .. .. | | | 
Generating Station— Coal 18:24 4:255 | 491 115 
Aehbes 8 lia T 016 003 
»' 164 | '039 
Wages .................. 765 | 176 
Repairing Department — | 
Stores | 425 | 099 
Wage w m" к 321 074 
Drivers’ Department— | 
Wages | | 1:220 287 
| 383400 
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Liverpool Overhead Railway. 


APPENDIX. — Liverpool Overhead Railway and City and South London Railway. | Half. years ending June 30, 1896, and 1895. 


| City and South London Railway. 


Dec., 1894. | June, 1895. | Dec., 1895. | June, 1896. ! Dec., 1894. | June, 1895. | Dec., 1895. | June, 1896. 

| d. d. d. d. d. d. d. d. 
Value per passenger, 1:67 1:92 197 1:96 1:66 1.75 171 172 
Expenditure to revenue ............... 847 66:437; 59:97% 6305% 60:87% 61:557, 59°62 ^ 60:22% 
Loco. expenditure to gross expenditure 24787 24-26% 2605% 22'517, 39:247 37957 5898% 36:30% 

Т 5 » revenue 16:567 16127 15:627; 14:197; 25:887 23:367 2524, 21-867 
Traffic " expenditure 38:88% 37:547 3533% 057 38:707 39:13% 58:69% 589197 

# „ „ rovenue 9970 24-94% 2119% 22-755) 25-56% 2д-09% 23-07% 25-459) 
Expenditure per train mile ............ 13°10 14:38 1411 15°10 15:56 16:07 15:45 15:96 
Revenue per train mile 19°59 21°65 25°53 , 23°95 25°24 26:11 25:92 26°30 
Locomotive expenditure ............... 3°25 3°49 3°68 | 3°40 6:05 6:10 6:02 5°75 
Number of passengers conveyed ...... 3,641,379 3,460,060 3,780,375 5,759,575 | 3,275,649 3,113,199 3,172,438 3,192,672 
Train mileage .............................. 314:472 311346 221417 | 313010 230°604 227.350 295: 
Number of stations ..................... 16 16 16 16 ' 6 6 6 6 
Percentage of train punctuality ...... 95% 96:87 | 984% | 98:577 | — — — ism 


with black varnish, and at the present it is being painted at the 
rate of once in two years. During this year experiments have 
been made with à pneumatic painting machine, which blows the 
paint on, the result being to reduce the cost from оре square 
yard to 1:24d. per square yard, including all materials. The motors 
now run an average of 40,000 miles before requiring repairs, in 
which time they earn over £200 and can be rewound at a cost of 
£25. The Company has at the north end of the line fully equipped 
workshops, where they carry out all their own repairs. In the 
‚ Appendix will be found a comparative statement of receipts and 
expenditure, and dissection of locomotive expenses, and Fig. 7 


ives curves of electrical horse power for one train. Further 
etail of the first portion than I have described to you will be 
found in the publication of the Institute of C. E., Vol. CXVII., in 


papers read before the Members by Sir Douglas Fox, Vice-Pre- 
sident, M. Inst. C. E., and Mr. Greathead, M. Inst. C. E., and also 
by Mr. Thomas Parker. | 
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PROPOSED INTERNATIONAL SUBMARINE 
TELEGRAPH MEMORIAL. 


A meeting was held on Tuesday, at Winchester House, Old Broad- 
street, London, to promote the establishment of an international 
submarine telegraph memorial, which it is proposed to identify 
with the names of Sir John Pender, Sir James Anderson, and Mr. 
Cyrus Field. Lord Selborne, Under Secretary of State for the 
Colonies, was voted to the chair, at the instance of the Marquis of 
Tweeddale ; and among those present were Sir A. Leppoc Cappel, 
Sir Eyre M. Shaw, Sir Henry C. Mance, Sir J. R. Robinson, Mr. 
F. A. Bevan, Mr. W. S. Cunard, Mr. C. W. Earle, Mr. Edmund 
Etlinger, The Hon. A. G. Brodrick, Mr. George Draper, Mr. 
Willoughby Smith, Mr. Spenser B. Todd, Mr. T. A. Bullock, 
Mr. W. Shuter, Mr. Richard Collett, Mr. G. von Chauvin, Mr. A. 
R. Hardie, Mr. C. Gerhardi, Mr. T. H. Wells, Mr. T. Finnis, 
Mr. R. T. Browne, Mr. W. T. Ansell, Mr. Alexander Siemens, 
Mr. A. R. H. Mackay, Mr. C. S. Colvin, Mr. Latimer Clark, 
Mr. W. H. Maw, Mr. F. Moll, Mr. O. Moll, Mr. Louis Floersheim, 
. Mr. W. О. Smith, Mr. W. С. Bond, Mr. Н. Alabaster, Mr. Charles 

W. Stronge, Rear Admiral W. J. L. Wharton, Capt. William Henry 
. Davies, Capt. С. Pattison, Mr. В. T. Ffinch, Dr. J. A. Fleming, 


Mr. С. С. Ward, Mr. Fred. Ward, Mr. Walter Peace, Mr. Frank | 


Dawes, Mr. F. C. C. Nielsen, Mr. G. B. Stacey, Mr. J. H. Carson, 
Mr. J. T. Crowe, Mr. W. H. Burman, Mr. C. Burt, Mr. W. 
Beaumont, Mr. John Newton, Mr. Robert K. Gray, Mr. F. Le 
. B. Bedwell, Dr. Alexander Muirhead, Mr. John G. Griffiths, 
Dr. T. Wholey, and Mr. A. G. Low. 


The CHAIRMAN said: Lord Tweeddale, and yentletnen,—I have been 
asked to take the chair on this occasion, and I confess that I do 80 with much 
dittidence, because, as you may well suppose, submarine telegraphy is not 
a subject which I have profoundly studied. However, I feel greatly the 
honour that has been done me, and I have much pleasure in acceding to 
your request. The business before you to day is, ] understand, to 
inaugurate the actual work of this international submarine telegraph 
meniorial, as to which you have already had circulars, and of which 
you have already heard certain proposals. І would dwell especially 
on the point that this is not only a national but an international 
memorial. It is a memorial in which all the civilised nations of the 
earth propose to take part in order to put on record their respect —I 
might almost say, their veneration—-for this great invention, which they 
feel is having such a tremendous effect upon the present and future of 
humanity and the history of the world. This memorial it is proposed 
especially to connect with the names of three men—names most familiar 
to you all —Mr. Cyrus Field, to whom, I believe, belonged the posaession 
of the firat conception of this great idea ; Sir John Pender, the man who 
risked his capital, and who threw into the work of the extension of 
submarine telegraphy a force of character and an ability best illustrated 


by the fact that he was the prime mover in covering the face of the earth 
with this network of cables, which now connects the different ends of the 
earth together ; the third name which it is proposed to connect with this 
memorial is that of Sir James Anderson, who, as the captain of the “ Great 
Eastern," proved among other things that some of the scientists were wrong, 
and that whereas they had proved it to beimpossible to raise a cable in deep 
water when it was once laid, he demonstrated that it could be raised by 
raising it. "This is only one of the respects in which submarine telegraphy 
has the distinguished honour, along with some of the greatest triumphs 
of the human race—such as the formation of the Suez Canal—of having 
originally been proved by scientific demonstration to be impossible. 
Now I should be merely wearying you and wasting your time if I were to 
repeat any of the commonplaces as regards the effects of submarine 
telegraphy which are to be read in almost every newspaper article, You 
may, however, like to hear the statistics up to date of this great move- 
ment. Whereas the first Channel cable was only laid in the year 1851, 
there is now a mileage of submarine cables of no less than 162,000 miles ; and 
the capital invested in them is not far short, if at all short, of £40,000,000. 
Now, gentlemen, all those who have any connection with commercial 
undertakinga know the importance and the value of submarine telegraphy, 
and all those who are concerned with the administration of governments 
also know its value; but I doubt if any of us are able to conceive or 
imagine what the final effect on the human race of thia great invention is 
going to be. We see it work, but how it is going to work out we have 
very little idea, Consider the revolution that it has caused in the science 
of government, Formerly when generals led their armies into the field, 
responsibility was on them only; they had to make the best of the 
materials which their governments put at their disposal. Diplomatists 
had to evolve a policy on general lines for themselves, and work it out. 
The governors of Colonies—pro-consuls of modern empires—when once 
they had landed on the shores to which they sailed, had a perfectly free 
hand, and if they committed any serious error of judgment or crime of 
action it would be years before they could be brought to account. Now, 
however, ull these men—generals, diplomatists and governors of Colonies — 
are at the end of a wire which terminates in the capital of the country to 
which they belong ; and sometimes I doubt if they join in the chorus of 
jubilation over the invention of submarine telegraphy. There is one effect 
which I think may be foreseen, and it may be disastrous, but I hope it will 
not be au experience which we may be the first to undergo. I understand 
that the best naval and military authorities of all the great Powera 
say that the first Power which engages iu war will find all the cables 
upon which it relied for communication cut by its opponent.  Con- 
sider the position of generals, diplomatists, and especially of governors, 
who, from their first entrance into their careers, have been in the 
happy position of being able to communicate with their govern- 
ments whenever they found it necessary to do so. They have received 
replies in à few hours, and from their training they have been able to 
divest themselves of all individual responsibility. Fancy their finding all 
the leading strings by which they have been tied torn away from their 
nurses’ apron ! Again, we are told that all modern organisation, whether of 
government or private enterprise, strives more and morein the perfecting 
of their functions to decentralise and to cast responsibility on the leading 
factors in the centre of each unit of decentralisation. It is a struggle with 
which we are familiar in the government of this country; but the more man 
struggles, the stronger is the influence of electric telegraphy in overcoming his 
desires ; and, as centralisation leads in every instance to the aggregation of 
human beings, it may possibly be that submarine telegraphy, and tele- 
graphy generally, is one of the agencies most responsible for those great 
aggregations of human baings—that exodus from country to the town— 
which is taking place all over the civilised world, and which thinkers 
throughout the civilised world concur in deploring. I have only one further 
observation to make, and it is a reminder in case you know it already. Most 
strictly is submarine telegraphy and telegraphy generally a coronation gift 
of Queen Victoria to the British Empire and the human race. The first 
patent—that of Coke and Wheatstone—for what I think they called mag- 
netic telegraphy, was taken out on the 12th June, 1857 ; во it was, practically 
speaking, an access'on gift of Queen Victoria to her people, and it is 
certainly one of the greatest triumphs of her reign and one of the principal 
achievements of the human race which will make her reign for ever memor- 
able. I will now invite you to proceed to the order of the business, and I 
will ask the Secretary to read various letters which have been received. 
Mr. G. R. NEILSON then read letters, all of which were addressed to 
Lord Tweeddale, from Dr. von Stephan (Secretary of State for Telegrapha, 
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Germany), M. Ernst Daniel (Royal Hungarian Miniater of Commerce), 
M. J. Depelley (of the Compagnie Francaise des Cables Télégraphiques), 
and from Gen, Eckert (President of the Western Union Telegraph 
Company). 

Dr. von Stephan wrote: “Whilst having the honour of acknowledging 
your favour of July dlst, permit me to congratulate you on your intention 
of honouring those men who, with great foresight and untiring energy, 
founded the submarine telegraphs and continued to develop them with 
such success. I feel honoured at being asked to join the Committee which 
is to carry out this plan, and place, with great pleasure, my name and 
person in the service of this matter; at the same time I shall be glad to 
know in what way I can be of use.” 

M, Dániel wiote: “By your letter of July 515% you have been good 
enough to inform me that it is proposed to form a Committee to inaugu- 
rate а memorial in honour of the inception and extension of submarine 
telegraphy, and have done me the honour of asking me to become a inem- 
ber of the Committee. In our century of steam and electricity submarine 
telegraphy being without doubt one of the greatest triumphs of science by 
which all humanity benefits, my office approves your proposal, and on my 
part I accept with pleasure the distinction which you have been good 
enough to offer me, Waiting with lively interest your further communi- 
cations on the subject, I wish to say that so far as other engagements 
prevent me taking part in the deliberations of the Committee, I shall be 
replaced by a member of the Imperial and Royal Legation of Austria- 
Hungary in London.“ 

M. Depelley wrote: * Absence has delayed my reply to the letter which 
you have done me the honour to send, asking me to join the Committee 
which is being formed to promote the inauguration of an international 
memorial to commemorate the inception and extension of submarine tele- 
graphy. I accept your offer, and am glad you have thought of permitting 
me to associate myself with a project destined to recall the services of 
submarine telegraphy, and to render homage to the men who have 
created and brought it to its present development. May I add that 
my Company is desirous of participating in this work, and you may, there- 
fore, include it amongst those who promise support.” 

Gen, Eckert wrote: “Iam in receipt of your esteemed favour of July 
51, 1896, advising me that it is proposed to form a Committee in London 
for the purpose of inaugurating an International Memorial to commemo- 
rate the inception and extension of submarine telegraphy, & propos of the 
recent deaths of Sir John Pender, Sir Jamea Anderson and Mr. Cyrus 
Field, and asking me to become a member of that Committee. I need not 
say that I take pleasure, not only personally but as representing the 
Western Union Telegraph Company, in giving such encouragement аз I 
can to every dignified recognition of the great services of the telegraph to 
commerce and to the intimate intercourse between the nations of Europe 
and America. You may, therefore, add my name to your Committee." 

Letters regretting their inability to attend the meeting were also sent 
by Mr. J. C. Lamb, Mr. Spencer Bridges Todd, Sir J. Drummond Hay, 
Sir Donald Smith, Admiral Sir A. Hoskins, Mr. W. H. Preece, Sir George 
Richards, the President of the Institution of Civil Engineers, and other 
gentlemen. 

The Marquis of TWEEDDALE then said : I have been asked to submit 
the names of gentlemen who, we believe, will make not only a good busi- 
ness committee, but a good representative committee. The object has 
Leen to secure the names of gentlemen representing every class of the com- 
munity. Of course, it is not necessary to adhere to this particular 
list, and we shall be very glad to receive any suggestions respecting other 
names. The first name on the list is Viscount Peel, whom we all know aa 
the late Speaker. I havea wire from him regretting his inability to be 
present to-day on account of a previous engagement. The next name is 
that of Lord Kelvin. Lord Kelvin has shown great interest in this move- 
ment, and in answer to a letter and a telegram which I sent him (he is now 
engaged in the North of Scotland) he expressed his regret that he would 
not be able to be present. I suggested to him that it would be very 
acceptable if he would take the place of Chairman of the Executive Com- 
mittee ; but he replied that the claims on his time in Glasgow during the 
winter make this impossible, but that he will attend the firat meeting of 
the Executive Committee, which will be held towards the end of the month. 
Т am sure that that intimation will be very agreeable to you. Then the other 
names are the Most Hon. the Marquisof Tweeddale, Lord Sackville Cecil, Sir 
Robert Herbert, G. C. B.; Sir Eyre M. Shaw, Sir John Robinson, Mr. J. С. 
Lamb, C.B., C.M.G. ; Mr. William Andrews, Мг. F. A. Bevan (who, I hope, 
will also be our treasurer), Mr. G. von Chauvin, Mr. C. W. Earle, Dr. J. A. 
Fleming, Mr. Robert Kaye Gray, Mr. John Newton, Mr. F. C. C. Nielsen, 
Mr. J. Denison Pender, Mr. William Shuter, Mr. J. H. Tritton, Mr. E. M, 
Underdown, Q.C., the President of the Institution of Civil Engineers, 
Mr. W. G. Bond (The Electrician), Mr. H. Alabaster (Electrical Review), 
Mr. W. H. Maw (Engineering), Mr. J. Pendred, Mr. W, H. Baines (who 
мк 0 Newton represents the interests of shareholders), and Mr. C. 

right. 

Oo the motion cf Lord TWEEDDALE, seconded by Mr. VON 
CHAUVIN, the list of names read was approved, as forming the Executive 
Committee, with power to add to their number. 

Resolutions were afterwards passed appointing Messrs. Barclay, Messrs. 

Glyo, and Parr’s Bank, as bankers to the fund ; electing Mr. F. A. Bevan 
treasurer, on the motion of Lord Tweeddale, seconded by Sir A. J. Leppoc 
Cappel, and appointing, at the instance of Mr. F. A. Bevan, seconded by 
Mr. Fritz Moll, Mr. G. R. Neilson honorary secretary. 
The CHAIRMAN said he had been requested to state that that would 
be an opportunity for making suggestions respecting the form which the 
memorial should take. <A letter had been received on this subject from 
Prof. Silvanus Thompson. 

Mr.. NEILSON read the letter, which was dated the 5th inst., and 
а1агевке to the Marquis of Tweeddale. It was as follows: greatly regret 
that other engagements of long standing will prevent me from attending the 


meeting of the Submarine Telegraph Memorial Committee to-morrow. It 
is needless to say that the movement has my most hearty support. May I 
be allowed to make a suggestion as to the objects on which the Memorial 
Fund should be expended? The old Society of Telegraph-Engineers has 
now expanded into the Institution of Electrical Engineers, with a member- 
ship of near 2,000, and an annual income which is every year growing. It 
has already created the nucleus of a fund to provide itself with a suitable 
building—a fund to which a portion of its annual surplus is to be allocated. 
But that building fund cannot for some years be adequate for the purpose 
unless other means are available. I would, therefore, urge upon the Com- 
mittee that there could be no more appropriate object on which to expend 
a portion, at least, of the Memorial Fund than in the erection of a per- 
manent home for the Institution whose inception began amongst tele- 
graph engineers, and which cherishes the progress of submarine telegraphy 
as & foremost branch of its aims." 

Mr. ANSELL said he did not think the proposition contained in Prof. 
Silvanus Thompson's letter would meet with approval at the hands of 
telegraph men. He had no doubt that if funds could be raised to found a 
home for the institution referred to it would be very much in the interest 
of electricians generally, but that was a matter which had nothing to do 
with submarine telegraphy. 

Sir HENRY MANCE asked whether any idea could be given as to the 
form the memorial was to take. If there were any funds to spare it might 
be agreeable to them to remember that the inventor of submarine tele- 
graphy, Mr. Jacob Brett, was still in existence. The memorial might also 
take the form of scholarships. 

Mr. BURT said he took it for granted that the Committee which had 
been appointed would have to consider all the schemes and plans which 
might be proposed in connection with the memorial. He suggested that 
there should be a meeting of the subscribers, or at all events that a report 
should be issued to them by the Committee, stating what was proposed to 
be done before actually deciding on any scheme. 

The CHAIRMAN stated that when the Executive Committee had 
thrashed out all the suggestions which might be made to them, and had 
decided on a recommendation of their own, the matter would come before 
the general Committee, to whom it would be submitted for final approval. 

Mr. BURT, continuing, said that the sooner expected subscribers were 
made acquainted with the form the Memorial was to take the sooner would 
the money come in. 

On the motion of Sir EYRE M. SHAW, seconded by Sir A. LEPPOC 
CAPPEL, a cordial vote of thanks was passed to the Chairman, the pro- 
poser remarking that Lord Selborne had placed before them succinctly, 
but briefly, as best suited business men, the whole of the circumstances 
connected with the Memorial so far as it was necessary to deal with them 
on that occasion. 

The proceedings then terminated. 


The following is the letter received by the Marquis of Tweeddale from 
Lord Kelvin on the subject of the Internatioud Submarine Telegraph 
Memorial :— 

Netherhall, Largs, Ayrshire, October 2, 1896. 

Dear Lord Tweeddale: I am very sorry that I cannot be with you at 
the meeting on Tuesday, as I have an important business engagement at 
the aluminium factory (Foyers), which requires me to go to Inverness on 
Tuesday, and which cannot be postponed, as I must return from the North 
on Saturday to be ready for my University duties, which begin on Monday. 

I feel strongly with you, that the most suitable form for the Pender 
Memorial would be some foundation for the advancement. of electrical 
science in London or Glasgow. There seem to me to be strong reasons for 
choosing Glasgow, irrespectively of my own bias, in favour of either the 
University or the West of Scotland Technical College (formerly the 
Andersonian College), which is in close alliance with the University. 

I shall be very glad, if the meeting on Tuesday will excuse my absence, 
and will elect me as one of the Executive Committee, to do all I cau to help 
you to find the best and wisest way of spending the money subscribed. 
I shall be in London for a few days about the end of October, and, if con- 
venient for the Committee to hold a meeting about that time (would 
Friday, the 30th be convenient to you, or the 27th or 28th ?) I could attend. 
Yours very truly, KELVIN, 


— e—À  —— 


TECHNICAL EDUCATION.* 


Some eight or nine years ago that excellent н omin Mr. John 
Bull made a great and startling discovery. The good, easy-goin 

fellow had inherited from his father the magnificent business whic 

had practically no rivals in the markets of the world. Repeated 
experience had given him a supreme contempt for the efforts of 
rival houses ; iud in fact, his position seemed so secure that he 
thought he might be permitted to take matters easily, whilst 
quietly enjoying the vain, if strenuous, attempts of his rivals to 
enter into competition with him. After some years of this blissful 
repose, he awoke one afternoon to the fact that his dividends were 
less substantial than they ought to be, and that foreign firms, if 
they had not succeeded in diminishing his turnover, had at any rate 
very substantially affected his rato of profit. The good gentleman 
could not be bothered just then into examining the matter closely, 
80 simply gave instructions to cut down unremunerative expenditure, 
as he was pleased to consider experimental work of every kind, and 
went on as before. The next time he went through his accounts, 
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matters appeared to be still more alarming, and this time he deter- 
mined to find out something as to the cause of his rivals’ success. 
He was soon struck by the fact that abroad every factory had 
a technically-trained chief, whilst he had been rather priding 
himself on the fact that there was no theory about his business, 
that his works-manager and chief draughtsman were ‘‘ thoroughly 
practical" men, inasmuch as whilst they could show a fitter or 
turner how to do his work, they were often incapable of fixing, for 
instance, the proper thickness of wall for a hydraulic cylinder, or 
of determining the strains in a simple lattice girder or workshop 
crane. For any work requiring calculations to be made, a con- 
sulting engineer was called in. The latter in some cases was 
incompetent, whilst in almost all he was more concerned in main- 
taining a reputation for infallibility than in endeavouring to execute 
the work in the most economical manner. In short, money—other 
people’s money—was no object to the consulting engineer, as wit- 
ness many of the bridge designs which have emanated from West- 
minster in the past. 

After a survey of the whole question, Mr. Bull decided that he 
also must have technical education, and he determined to outdo 
his competitors, if not in the quality of it, at least in the matter of 
quantity. Every man, from the drilling machine tender to the 
chief draughtsman, was to have a smattering of scientific knowledge. 
Technical institutions arose like magic throughout the country, and 
were in the aggregate heavily endowed both with imperial and local 
resources. In London alone it is estimated that £500,000 repre- 
sents the capital expenditure on these polytechnics, whilst the cost 
of maintenance exceeds £120,000 per annum, fora kind of work 
which might very well have been done by evening classes held in 
the various Board schools. Some ill-conditioned grumblers did 
indeed suggest that they could not perceive that research in the 
chemical trade, for instance, was likely to be much advanced by the 
yardmen learning to perform a simple inorganic analysis. Impor- 
tant discoveries are not usually made by tyros, they ventured to 
remark ; but in the general enthusiasm their warnings have passed 
unheeded, whilst the fantastic views of their opponents have found 
fitting expression in the remarks of the Chairman of the London 
County Council, who was eloquent on the advantages to a brick- 
layer of à knowledge of the chemical qualities of clay. ning 
is, of course, wasted on a gentleman who can make a remark of that 
nature ; but when the hot fit is over, a sad awakening lies before 
the public. In every industry the vast majority of employés must 
be content to simply obey orders, thankful if the acquirements and 
abilities of their chiefs are sufficient to secure to the district a fair 
share of the world's work. In commercial as in national warfare it 
is the leaders that count. Change leaders, and the body of men 
defeated before at every engagement may become as uniformly vic- 
torious. To supply such leaders should be the aim of our technical 
schools, in place of which they fritter away their resources in the 
attempt to give every private in the ranks a smattering of higher 
strategy. The City and Guilds of London have been amongst the 
few public bodies who have not been carried completely away by 
the existing craze, though the pressure has been so great on them 
that even they have yielded somewhat. In their Central Techuical 
College each department is under the control of a thoroughly com- 
petent professor, and it is doubtful if at any foreign school a better 
training can be acquired than here. Four more such colleges, at 
most, would fill all the requirements of the kingdom, and if the 
local and imperial authorities would expend their resources in 
instituting scholarships to such, instead of squandering them on 
** gmatter " shops as at present, such scholarships would give every 
lad fitted to climb, or lead, his opportunity, whilst with the money 
saved, the equipment of the laboratories of the leading schools 
would soon be unexcelled in the world. At present a lad gets а 
smattering of the differential calculus, for instance, at some poly- 
technic, and immediately feels he is fitted for something better than 
running a planing machine. If he is, well and good ; he will not 
mind that machine long before he has the offer of more remunera- 
tive employment ; but if every lad in the country is given this 
smattering, whilst only a small fraction are worthy of promotion, 
the ninety and nine left in the workshop wilderness are possibly 
spoilt for mechanics without being fitted for anything better. 
Every facility should be given for the exceptions to rise from the 
ranks, but any attempt to establish an educational dead level is 
likely to be disastrous. As the mass cannot be raised to the level 
of the leading men, the alternative of degrading the latter to the 
lower plane must in such a case be adopted. 

So far as the middle classes are concerned, some sort of excuse 
may be made for the existence of many of these low grade schools 
of science. The whole of our middle-class educational establish- 
ments are still overshadowed by the classical tradition. At the 
public schools a modern side has in many cases been grudgingly in- 
stituted, but the modernists are looked down upon not only by the 
general body of masters, but also by the bulk of the boys them- 
selves. The consequence is that tho averago youth leaves one of 
our public schools with & more or less plentiful knowledge of Greek 
and Latin words, but with very little acquaintance with the facts of 
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natural science. Our private schools are still worse, being pretty 
frequently oontrolled by a head master who has failed as a parson, 
a state of affairs which has long been traditional in these islands, as 
Sir Walter Scott refers to it as a common practice in the Scotland 
of his day. This being the case, the polytechnics undoubtedly do 
assist the sons of the bourgeoisie to get some fragments of scientific 
knowledge which they are, as yet, too often denied at school, but it 
was scarcely with this object in view that half a million has been 
expended on the London institutions alone. 
ough unconnected with matters of general policy, one excellent 
feature of American technical schools is worthy of imitation here ; 
that is, courses of lectures delivered by practising engineers. These 
lectures have in many cases been very valuable, attention being 
concentrated on small details usually neglected in text-books, rather 
than on general principles which can be quite as well set forth by a 
pure bookman. On this side of the Atlantic, technical school 
managers do not, as a rule, encourage practicians in their profes- 
sorial chairs, to the distinct disadvantage of the pupil, who is too 
often regaled with a fare of what Mr. A. says that Mr. B. has said. 
In mechanical engineering, for instance, the lectures of Dr. Coleman 
Sellars delivered to the students of one of the American colleges of 
engineering teem with information of a practical nature. Business 
and commercial matters also receive attention, and the student is 
reminded of the well-known American method of defining an 
engineer as a man that can do well with one dollar what any fool 
can do badly with two. This question of cost is always kept care- 
fully in view on the other side of the Atlantic, and in this respect 
it would be difficult to surpass much of the recent work on the 
Canadian Pacific, where thoroughly substantial structures have been 
erected at a remarkably low cost. In American text-books the 
importance of giving some idea as to costs has always been kept in 
view. Eventhe engineers' pocket books published there, follow suit, 
ii many approximate prices appearing in Trautwine, for example. 
"Technical education 1s only one weapon, though an important 
one, in the industrial battlefield. Common sense and courtesy in 
the counting house and business offices are at least equally essential. 
In dealing with countries using the metric system, quotations should 
not be made in English weights and measures, whilst the advantages 
of a set of standards generally recognised in the trade are well 
shown in the recent orders sent from Johannesburg to the States 
for iron piping. Formerly this was obtained entirely from the 
Clyde, but the different makers had all their own standard sizes for 
couplings, unions, &., with the result that a batch of such goods 
received from one Scotch firm could not be used interchangeably 
with the goods supplied by another. American makers have agreed 
on a set of standards, to which all work, and for this reason only 
they are getting a large share of the South African trade. When 
complaints were made the Scotch firms defended themselves by the 
inane remark that their own fittings were interchangeable inter se, 
and they professed to be unable to understand why this was in- 
sufficient. Not so very long ago certain makers held similar ideas 
as to screw threads. In short, they rather thought they scored a 
point in having their own standards, as they fondly imagined that 
then all repairs must be returned to them for execution. Experi- 
ence has, however, shown that a careful colonial importer avoids 
placing his orders with such firms, as the annoyanoe of having to 
send some thousands of miles to replace a broken bolt can only be 
balanced by a very substantial saving in the original cost of the 
s. No amount of technical training in the designing depart- 
ment is likely to affect the practice of such firms, who can only be 
brought to take a common-sense view of the matter by the hard 
logic of facta. 


AMERICAN NOTES. 


(FROM OUR OWN OORRESPONDENT.) 
New York, September 25, 1896. 


Telegraph Competition.—The Western Union Telegraph 
Company’s strength in the telegraph business of this country 
lies to a very large extent in the contracts between itself and 
the various railroad companies, by which the Western Union 
controls and operates the latter’s lines. As these contracts 
expire, the Postal Telegraph Company appears in the field as 
a competitor of the Western Union, and the success which the 
Postal Company has had in many cases recently in outbidding 
its great rival for the privilege of operating the railroad tele- 
graph lines has been so marked as to attract considerable 
attention. Quite recently the Postal Company has taken over 
the telegraph lines of the Chesapeake, Ohio, and South-Western 
railway system, which were heretofore operated by the Western 
The system covers about 400 miles of railway, and 
The Postal Com- 


Union. 
includes 1,500 miles of wire and 50 offices. 
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pany also came into possession recently of the lines of the 
Yazoo and Mississippi River railroad, and it is stated that the 
Company is gaining a considerable foothold by reason of its 
railway alliances. 

Renewing Burned Out Lamps.—-A Company has been 
organised in Lynn, Mass., for the purpose of renewing 
burned-out incandescent lamps on a novel principle. By the 
new method the collar or base end of the lamp is not dis- 
turbed at all, the old filament being removed and the new one 
placed through a small hole in the top of the lamp-bulb made 
by removing the tip. The aperture is subsequently closed 
exactly in the same manner as in the case of the original 
lamp. The filament is inserted into the bulb through the 
hole in the top by a skilful twist of the hand, and secured in 
place by carbon paste. The black deposit on the inside of the 
bulb is removed by fitting the lamp to a holder and revolving it 
in a gas furnace, the effect of which quickly removes all trace of 
previous use. The lamp is then removed with the glass per- 
fectly clear. Immediately following this operation a small glass 
tube is fused to the opening in the bulb, through which the 
air is exhausted in the usual manner. When a sufficient 
vacuum has been obtained, the throat of the tube is melted 
and closed, and the finished repaired lamp does not differ at 
all in appearance from a new lamp. The repaired lamps are 
subjected to the usual tests. It is stated that lamps may be 
repaired in this manner five or six times. 

Races of Electric Motor Oarriages.—Races of horseless 
carriages were held at the Rhode Island State Fair at Provi- 
dence, R.I., on September 7th and 8th, and on each day a 
vehicle propelled by electric power was the victor. The elec- 
tric carriage, entered by the Riker Electric Motor Company, 
Brooklyn, New York, won the race on both days. The distance 
Was five miles, and according to the conditions of the race the 
carriages were not allowed to run at a speed of less than 15 
miles an hour. The Riker carriage on the first day made 
the distance in 15:13, апа the second day the distance was 
covered in 18:6. The fastest mile was made in 2:471, 
which was accomplished by the Riker machine. The Electric 
Carriage and Wagon Company, of Philadelphia, entered an 
electric carriage, which came in second on the first day and 
third on the second day. 

The Armington and Sims Engine Company.—This well- 
known concern, whose head-quarters are in Providence, R.I., 
has emerged from its financial difficulties on a basis which 
will enable it to conduct its business without interruption. 
The threatened suspension, therefore, has been averted, and 
the sympathies of the electrical trade are entirely with the 
Company in its efforts to continue the business. Under the 
new arrangement some prominent electrical men will render 
the Company valuable aid, and it is stated that by careful 
handling of the plant the creditors’ committee can bring it out 
of the troubled waters and establish it on a solid basis. 


CORRESPONDENCE. 


| — — 
A DIRECT. READING ꝰWHEAT STONE BRIDGE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The mention by Mr. A. P. Trotter,* in his Paper on 
the above subject, of “ а simple bridge on an emergency, or 
for amateurs,” recalls a form of temporary bridge I employed 
some time back. Whether the method is new, I am unable 
tosay. As, however, it served my purpose admirably, and as 
I have never, so far as I know, seen it described, I venture to 
think the arrangement may prove of use to others under 
similar conditions. 

The problem was to measure, as rapidly as possible, a 
number of resistances ranging from about 0:1 ohm to, say, 
80 ohms. The only standard resistance at hand was a one- 
ohm coil. 

The Figure shows the arrangement adopted. From this it 


will be seen to be merely a modified Post Office bridge, in 


* See The Electrician, September 25, 1896, p. 691. 


which the resistance boxes are replaced by slide wires. The 
ratio arms consist of a slide wire, the length and resistance of 
which are immaterial. The wire is divided into two parts, 
a and ö, by the sliding contact A. The unknown resistance 
is placed at x, and its value is then read off directly on the 
scale, under the slide wire c. ; 


We have a/b = сіх (or z=0x2), and hence the various 
а 


points, such аз А, have to be so determined, that х may be 
the required multiple of the reading c. This is, of course, 
done by introducing the known resistance (in my case 1 ohm) 
at x. Suppose the scale c divided into 100 parts. The sliding 
contact B is placed on the mark 100, and the position of the 
other slider A, for no deflection of the galvanometer, is marked 
under the wire. This is the point 1:1, or better, as suggested 
by Mr. Trotter, “ опе ohm maximum reading." В is next 
placed on the point 10, and the position of A for no deflection, 
again found and marked. The 100 on the scale now denotes 
10 ohms. By next placing b on the point 5, a maximum 
reading of 50 ohms is obtained, and so on. Of course, had it 
been necessary for the 100 mark to stand for 0:1 ohm, the 
required position of A could have been calculated from the 
other known points. 


For permanent use the several points, such as A, would 
probably be connected to the contacts of a three or four-way 
switch, so that the various ratios could be quickly and accu- 
rately obtained. Trusting that some of your readers may find 
this arrangement of use.—Yours, &c., | 

KENELM Ересомве. 


TESTS OF GLOW LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sir: As one who has had experience in the testing of incan- 
descent electric lamps, I was pleased to read your comments 
on Mr. Preece's recent Paper on “ Electric Glow Lamp Tests." 

The points you particularise are very important, ?.e., the 
position of the lamp filament relatively to the photometer bar, 
and the standard of comparison, details as to these being 
omitted in the Post Office specification. In photometry the 
reddish colour of the Hefner standard is very objectionable, as 
I believe Dr. Fleming also pointed out in the discussion on 
Mr. Preece's Paper. The Pentane (16 c.p.) standard is much 
better in colour and every way. Surely, too, in so important a 
matter the standard consumption of sperm should be given 
with the specified English standard candle.— Yours, &c., 


Hastings, October 5, 1896. CnakLES Е. Вотікх. 


— 


[o] 


Gearless Tramcar Motors.—The time has come, says the 
Street Railway Review, when we may expect to see the gearless 
railway motor come into use in its proper field. As is well 
known, the gearless motor was given a good trial in street car 
service several years ago, and was abandoned. At the time it 
came to be generally accepted that the single-reduction motor 
was the best for any electric railway service existing at that 
time. The single-reduction motor has become so universally 
accepted as the proper thing that there is perhaps a little 
danger that it will be used on high-speed work where a gear- 
less motor would be better. With the ripened experience 
designers now have, such a motor ought to be a decided improve- 
ment over those designed several years ago ; and for high-speed 
work where there are four on a car, which can be connected in 
series for starting (thereby keeping the starting current 
required down to a reasonable amount) they will probably find 
much use. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catal ; 
Price Lists, and simular matter should be sent early in the week.] 


SPECIAL NOTIOE.—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78. 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active prepara ion, and circulars and 
full information will shortly be forwarded. The Subscription price 
remains 5s., postage 9d.; abroad, 6s. 6d., post free. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— 

“Тнк ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A 
Fleming, M.A., D.Sc., F.R.S. Zhe New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

„ MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
Е. Tremlett Carter, C. E., M. I. E. E. Ready ina few days. Price 128. ôd. 
post free ; abroad, 13s. 6d. 

% ELEOTRIO Morivgs Powrr.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 


the application of electric en to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad lis). 


‘“ DRUM ARMATURES AND COMMUTATORS."—By Mr. F. Marten Weymouth. 
s also ready; price 7s 6d. (abroad 8s.). Prospectus on application. 


TENDERS Invirep.—By command of the Postmaster-General, 
tenders will be received until 10 a.m. on Monday, Oct. 26th, 
for the supply of red fir poles and for creosoting the poles. Some 
5 relating to the conditions of the contract, &c., will be 
ound in our advertisement columns ; and all further particulars 
can be obtained on application to Mr. Chas. E. Stuart, Controller 
of Stores, General Post Office, London, Е.С. 


The Directors of the Great Western Railway invite 
tenders for the supply of a quantity of stores, from Dec. 1 next 
to Nov. 30, 1897. The stores required include :— Telegraph 
instruments, telegraph apparatus, copper wire, G.P. wire, &c., 
telegraph iron-work and tools, telegraph drysalteries, carbons for 
electric light, india-rubber goods, telegraph poles and yellow pine, 
iron pipes, iron and steel tubes, &., &c. Samples and patterns 
may be seen at Swindon from Oct. 12th to the 23rd, and specifica- 
tions and forms of tender may be obtained at the Office of the 
Stores Superintendent at Swindon. Tenders must be sent in 
addressed to the Secretary, Mr. G. K. Mills, Paddington, London, 
not later than Monday, 26th inst. Some further particulars 
appear in our advertisement columns. 


—— —— The Corporation of Glasgow invites tenders for the 
electric lighting of the Bazaar. Specifications and forms of tenders 
may be obtained from the city electrical engineer (Mr. William 
Arnot), 76, Waterloo-street ; and tenders must be sent in to the 
Town Olerk (Sir J. D. Marwick), City Chambers, Glasgow, by 
10 a.m. on Wednesday, the 14th inst. Further information ie 
given in our advertisement columns. 


— — Extension of Time. — The time for sending in tenders 
for the electric lighting of the Dundee Royal Lunatic Asylum has 
been extended to the 16th inst. Tenders should be sent to Mr. 
Walter Н. Tittensor, electrical engineer, Dudhope Crescent-road, 
Dundee. 

The Directors of the Lancashire and Yorkshire Rail- 
way invite tenders for the supply of stores during the 12 months 
ending October 31, 1897. enders addressed to the Directors 
must be lodged with the Secretary, Mr. C. W. Bayley, Hunt’s 
Bank, Manchester, by 10 a.m. on Monday, the 12th inst. 


The Spanish Minister of Marine invites tenders for the 
laying of a submarine telegraph cable between the islands of Luzon, 
‘Panay, Negros, and Cebu (Philippine Islands) Provisional 
deposit, £2,000; definite deposit, £4,000. All particulars from 
the Ministerio de Ultramar, Madrid. Tenders by Dec. 13. 
_ ——— The Société Nationale des Chemins de Fer Vicinaux 
invites tenders for the electrical equipment of about 14 miles of 
suburban railway at Charleroi and elsewhere, on the overhead 
trolley system. Particulars from the Company, Rue de la Science, 
26, Brussels. Tenders by Oct. 28. 


"e The Municipal authorities of Werl in Westphalia 
invite tenders for the construction and working of electricity 
supply works for the supply of current for lighting and power 
purposes, including the supply of the necessary energy for the 
operation of an electric tramway between Werl and Wickede. 
Tenders to Der Magistrat, Rathhaus, Werl, Westphalia, by Nov. 3. 
„к= The Belgian Railway, Posts and Telegraphs Department 
Invites tenders for the supply of galvanised iron wire of 2, 3, and 
4mm. dia., telegraph cable, with 2, 4, 6 and 7 conductors, and 


LAO ES ——— — 


copper wire of 1'mm. and 2mm. dia. Tenders to the Ministére 
des Chemins de Fer, Brussels, by 21st inst. 

TENDERS InvITED.—The borough electrical engineer of Bradford 
(Mr. Alfred H. Gibbings) invites tenders for 117 Aron, 86 Frager, 
24 Edison and 21 Oulton-Edmondson electricity meters. Lists 
giving details and capacity of the meters may be obtained from 
the Electricity Office; and tenders should be sent in to Mr. 
Gibbings, Town Hall, Bradford. Further particulars appear in 
our advertisement columns. 

— The Municipal Authorities of Medina de Rioseco invite 
tenders for the concession for the electric lighting of the town for 
20 years. Tenders to El Secretario del Ayuntamiento de Medina 
de Rioseco (Valladolid), Spain. 

Tenders are invited by the French Post and Telegraph 
authorities for the supply and laying of & 4-conductor submarine 
telephone cable between France and England. Tenders to the 
Sous-Secrétariat, d'Etat des Postes et des Télégraphes, 103, Rue de 
Grenelle, Paris, by 20th inst. 

TENDERS ACCEPTED.—At "Tuesday's meeting of the London 
County Council the Bridges Committee reported that they had 
invited and accepted tenders for the supply of the plant required 
in connection with the electric lighting of the Blackwall tunnel. 
The following tenders were received, and in each case the lowest 
was accepted :— 


Engines and Dyn mos. 


Laing, Wharton and Down, London (accepted)............... £6,579 
Crompton and Co., Гюопаоп..............................5..... 8,291 
Siemens Brothers and Co., London ........................... 8,240 
Johnson and Phillips, London U) 7,815 
Electric Construction Co., London . 1,489 
Boilers and Fittings. 
Fraser and Fraser, London (acceptrd)...... FFC E2.882 
Davey, Paxman and Co., Colchester ........................... 4.565 
Tinkers Limited; Kell te be Oe ms 4,550 
Robey and Go, Eineo nnn ына ces 5,851 
R. Taylor and Ss ви 2 985 


The. Belfast Corporation has accepted the tender of tho 
Acme Gas Engine Company for the supply of a new gas engine and - 
dynamo for the electricity supply station, at £1,125. 

— The Cork Corporation have decided to accept, with 
slight modifications, the tender of the Cork Electric Tramways 
Company for the transfer of the powers and obligations under the 
Cork Provisional Order of 1896. 

PLANT, &c., FOR SALE.—Particulars will be found in our adver- 
tisement columns of the sale as a going concern of the plant, machi- 
nery, fixtures, drawings and stock in trade of the Wigston Electrical 
and Engineering Company (in liquidation) The liquidator is Mr. 
A. B. Wykes, chartered accountant, Leicester. 

— ——— Messrs. Horne, Son and Eversfield, of 17, Great George- 
street, S. W., and 85, Gresham-street, E.C., London, will sell by 
auction on Thursday next, Oct. 15th, at Cadby Hall, Hammersmith- 
road, West Kensington, a quantity of electric light plant, motors, 
dynamos, &»., removed from the Trocadero Restaurant. Some 
further particulars will be found in our advertisement columns. 

APPOINTMENTS VACANT.—The governing body of the Haileybury 
College, Hertford, require a skilled mechanic to act as instructor 
to boys in general handicraft. A practical electrician would ba 

referred. The salary is £2. 5s. per week. Applications have to 
be sent in to the Master of the College. Some further particulars 
will be found in our advertising columns. 
— A Principal is required for the Victoria Jubilee 
Technical Institute, Bombay. Salary Rs. 800 per month, rising 
in five years by annual increments to Ks. 1,000 per month. 
Applications to Mr. P. Harrower, 134, Bath-street, Glasgow. 

Business Notices.—We have received from Messrs. Krupka and 
Jacoby, of 15, Queen-street, London, E. C., a notification that the 
Phaeton Electrical Company (late Roothaan, Alewijnse and Co.), of 
Nijmegen and Brussels, will open a branch office in London on the 
15th inst., at 61 and 62, Watling-street, E.C., of which Messrs: 
Krupka and Jacoby will act as managers pending the formation of 
this branch into a limited company, after which they will be 
appointed managing directors. A large stock of Phaeton 
incandescent lamps and other accessories made by the firm will 
be kept. Messrs. Krupka and Jacoby will continue the sale of 
Dr. Lessing’s carbons and dry batteries. 

We are informed by the Edison and Swan United 
Electric Light Company (Limited), that Mr. C. M. Downie has 
resigned his position as sales superintendent of the Company, 
and that Mr. Edward Coote has been appointed general manager 
in his place. Mr. J. Cooper has been appointed accountant to the 
Company in the place of Mr. Coote. 

PersonaL.—Mr. C. M. Downie requests us to state that, owing 
to differences of opinion as to the management of the Sales Depart- 
ment of the Edison-Swan Company, he has sent in his resignation, 
which has been accepted. Mr. Downie has taken temporary 
offices at Bush-lane House, Bush-lane, E.C, 
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Liquipations.—It has been decided to wind up the Standard 
Time Co. (Limited) voluntarily, and Mr. E. L. Bennett, C.A., 56, 
Bishopsgate-street, E.C., has been appointed liquidator. Claims 
should be sent in by Nov. 16. 


— At an extraordinary general meeting of the Wigston 
Electrical and Engineering Company (Limited) on Sept. 25, it was 
resolved to wind up the Company voluntarily ; and Mr. A. B 
Wykes, C.A., 24, Friar-lane, Leicester, was appointed liquidator. 


PATERSON AND CoorER (in liquidation). —At a meeting held yes- 
terday, at 3, Crosby-square, E.C., Mr. D. H. Barnard, of H. P. 
Barnard and Sons, metal merchants (creditors of the estate for £350), 
was elected a member of the committee of inspection, in the place 
of Mr. Henry Edmonds, who had withdrawn. Mr. Moore, the 
trustee, stated that the summary of the debtors’ assets and liabilities 
were issued from the office of the Official Receiver on Wednesday, 
and would be in the hands of all creditors by to-day or to-morrow, 
and that the public examination was fixed for the 16th inst. Mr. 
Moore also explained that there was little likelihood of the firm 
continuing business under its old title; but, for the present at least, 
they were going to fulfil all contracts of a profitable character that 
they had in hand, and gradually dispose of the business in sections 
as bond fide purchasers came along, there being the goodwill, some 
good contracts, and certain patents, which undoubtedly would, if 
gradually realised, bring in far more than would a summary closing 
of the business and selling at a loss. Ы 

The summary of affairs in this failure, referred to above, shows 
that at the date of the receiving order (Aug. 20) the gross liabilities 
of the joint estate of Edward James Paterson and Charles Friend 
Cooper amounted to £19,514. 6s. 3d. 319 unsecured creditors are 
expected to rank for dividend to the amount of £8,297. 13s. 1d. 
The securities held by seven full-secured creditors show a credit 
surplus of £125. 5s. Three partly secured creditors are ex- 
pected to rank for a balance over the estimated value of 
securities held of £494. 6s. 9d. Contingent or other, liabilities 
stand for £2,155, of which 2805 is expected to rank. Other 
small sums bring the total amount ranking for dividend to 
£9,643. 193. 10d. The total assets are estimated to produce 
£16,665, or a surplus of over £7,000. The assets appear to have 
been carefully valued, and should, if the estate is judiciously adminis- 
tered, realise within measurable distance of this estimated sum. 
The separate estate of Mr. Paterson shows a deficiency of 
£331. 15з., and of Mr. Cooper a deficiency of £2,927. бв. 4d. 
The observations made by the Official Receiver are to the effect 
that the debtors have been adjudged bankrupt on their own 
petition, which shows that in 1882 Mr. Cooper joined Mr. Paterson, 
paying a premium of £1,500 for a fourth share in the business, the 
capital of which at the time was £18,000. £6,600 has since been 
introduced by the partners, and their share in the business at 
the time of the lodging of the petition was equal. In 1886 
they became interested in the Hermite electrical sanitation 
and bleaching process, and, in consideration of their finding 
funds to pay patent fees, &c., became owners of a half-share 
in these patents. Since 1886 considerable sums, estimated to 
amount to £12,000, have been laid out in connection with these 
processes, for which a company has been formed to take over the 

tents and plant, a French Company taking over the French and 

elgian patents. The debtors attribute their failure to the with- 
drawal of capital from the business for the purposes of the patents 
and the flotation of the companies. The books of account appear 
to sufficiently disclose the business transactions and the financial 
position of the debtors. 


REMOVAL.— The Bristol Electric Safety Lamp Works inform us 
that they have removed their offices from 63, Queen Victoria-street 
to the works at 40, Great Smith-street, Westminster, London, where 
all communications should in future be addressed. 


ExnHriBITIONS.— We called attention in our last issue to the pro- 
кос of an Exhibition for, amongst others, the electrical and 
allied trades, which is to be held at the Agricultural Hall, London, 
in 1897. The Directors of this Exhibition are engaged in the 
holding of a Show connected with the grocery and provision trades, 
which closes to-day (Friday), and the management can certainly 
claim to have scored a remarkable success for the first Exhibition 
of the kind held in London. The object of these shows is some- 
what different to those held in the Crystal Palace and other large 
buildings, their aim being chiefly to introduce buyers to manu- 
facturers ; in fact, the market feature is predominant. 

TURBINES.— A very handy pamphlet is issued by Messrs. W. 
Giinther and Co., of Oldham, forming an illustrated catalogue of 
the well-known turbines and water-wheels manufactured by that 
firm. The book is in its fifth edition. It is well got up, and in an 
introduction gives some valuable notes relating to the installation 
of turbines, especially in connection with electric light and power 

lant. Although the list is unaccompanied by prices, except for 
elton wheels, the tabulated matter accompanying the text gives 
particulars likely to be required by intending users. The illustra- 
tions are well drawn, and pages 50 to 55 are devoted to a list of 


installations where these turbines are working. The catalogue 
forms a practical little book on turbine matters. On page 45 there 
is a picture of what appears to be an intelligent little gadfly making 
measurements of a river by means of a notch board, and the illus- 
tration is so well planned that it is seen at a glance how notch- 
board tests are made. 

WIGSTON ELECTRICAL AND ENGINEERING COMPANY (LIMITED).—. 
A circular, dated 1st inst., is forwarded by Messrs. Owston, Dickin- 
son and Simpson, of 23, Friar-lane, Leicester, solicitors to the above. 
Company, in which they inform us they regret that in consequence 
of heavy losses sustained during the past year, the Company has 
been compelled to suspend payment. A petition was presented by 
a creditor on the 15th ult. for the compulsory winding up of the 
Company ; but at an extraordinary meeting of the Company held 
on the 25th ult., resolutions for voluntary winding-up were passed, 
and Mr. A. B. Wykes, of Wykes Bros. and Mantle, of Leicester, 
was appointed liquidator. It is urged that by this means the 
assets will be realised to the best advantage and at the least 
expense for the benefit of creditors. Several of the largest 
creditors have expressed their approval of this course, and in con-, 
junction with the shareholders intend to oppose the petition for 
compulsory winding up which isto be heard on the 28th inst. 
Creditors are advised to forward statements of their claims to 
Messrs. Owston, Dick inson and Simpson, or to Mr. A. В. Wykes, 
as above. 


Егествіс Ілонт Frrrincs.—Messrs. Ames, Garrard and Co. 
forward a copy of their new catalogue of electric light fittings, of 
which they are designers and manufacturers. In an introductory 
statement of the facilities which the firm possess for supplying this 
class of goods, it is pointed out that an extensive variety of fittings 
is not catalogued, as the market is already well filled with ‘‘ stock " 
patterns. The object of the firm is to design specially for each 
client wherever possible, and particular attention is paid by the 
firm to this branch of their business. Many of the designs shown 
in the catalogue are neat and comparatively inexpensive. 


CassreR&'s MacazinE.—The October issue of this magazine con- 
tains the following articles :—'' A Vertical Engine for Stationary 
Purposes," by C. H. Manning; ''The Naval Weakness of the 
United States," by W. L. Cathcart ; ‘‘Engineering Notes from 
Japan and China,” by F. F. Prentiss ; ‘‘ A Biographical Sketch of 
Sir Henry Bessemer” (with portrait), by Dr. К. H. Thurston; 
* Energy Transmitted by Compressed Air," by Chas. A. Hague; 
% Maiatenance and Repair of Marine Boilers,” by J. Е. Walliker ; 
‘SA Few Steam Engine Contrasts,” by G. L. Clark; ** Unusual 
Corrosion of Marine Machinery," by Н. Maccall ; and ‘‘ Horatio 
Allen, a Chapter in American Railway History," by Alfred 
Mathews. | 

New Works.—The London County Council have approved the 
recommendation of the Building Act Committee, ‘‘ that subject to 
the provisions of Section 76 of the London Building Act, 1894, the 
consent of the Council be given to the erection at the telegraph 
works, Bowater-road, Woolwich, of a building to exceed in extent 
250,000 but not 450,000 cubic feet, to be used only for the purposes 
of the trade of electrical engineers, as shown by the plans and 

articulars submitted with the application of Messrs. Siemens 
Bros. and Co. Limited.” i 


Awaxps.—Messra. Robey and Co. secured the ** hora concours ’’. 
award at the recent Kiel Exhibition, and Messrs. Babcock and 
Wilcox (Limited) and Messra. J. I. Thoraycroft aud Co. each а 
gold medal. In all the representatives of British trade at the 
exhibition secured 43 gold medals, 98 silver medals, 132 diplomas 
of distinction, and 20 ** hors concours." 

ALTRINCHAM.— The District Council have approved of a scheme 
for an electric tramway, at the same time objecting to the over- 
head system. : 
. Bancor.—The proposal to extend the gas works in this town meets 
with considerable opposition from those members of the City Council 
who look forward to the adoption of electricity for lighting and 
other purposes. The extensions to the gas undertaking involve an 
expenditure of about £12,000, and the opposition seems likely to 
prove successful. At any rate, the recommendation of the Gas 
Committee to acquire land for the extension of the gas works has 
been defeated. 

Botton.—The Town Council has ordered that a Bill should be 
promoted in Parliament conferring upon the Council powers to 
extend and work the town tramways, and for supplying electrio 
current for traction and other purposes outside the borough. The 
Council has also approved a recommendation to borrow £30,000 
for electricity supply purposes. 

Bristot.—The track of the new section of the Bedminster tram- 
way, which extends from the West-street junction to Ashton Gate, 
has been constructed of heavy girder rails, laid on concrete. This 

licy has been adopted in order to ensure greater strength and 
dure ility, and iu view of the early introduction of electric traction, 
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_ BeRv.— The minutes of the Electric Lighting Committee, which 
were approved at the last meeting of the Council, recommend that 
tenders for wiring the municipal electricity works be obtained. 


` CosELEY.—At a meeting of the District Council it was decided 
to erect some additional gas lamps. Several members of the Council, 
however, pointed out that before any extension of gas lighting was 
approved steps should be taken to obtain particulars regarding 
the electric lighting of the district. It was contended by several 
speakers that the electric light was most desirable in all mining 
districts. 

Country House LIonrIxd.— The following is from the last 
number of the Builder. the leadieg journal of the building industry 
in this country: — People who live in country houses where oil 
lamps are used often discuss the feasibility of making and using 
their own electric light. Their discussions seldom lead to any- 
thing, as they have only the vaguest notions as to the probable cost. 
It is, however, in certain cases a much simpler matter than is 
generally supposed. It is essential that there should be an outhouse 
about 18ft. long that can be utilised for the plant, which will consist 
of an oil engine, a dynamo, and accumulators. The accumulators 
need to be charged three times a week, but this can be done by the 
gardener without interfering unduly with his ordinary work, as the 
plant can be made almost automatic. For a house using 30 or 40 
16-c.p. glow-lamps there are many first-class firms who would put 
up the plant, fittings, &c., fur less than £250. As the result of 
wotking such a plant in a small house where 25 lamps were in- 
stalled, it was found that a pennyworth «f paraftin in the oil- 
engine lit eight 16-c.p. lamps for an hour, and we think that this 
rate might be fairly calculated upon. Depreciation and repairs 
have to be allowed for, but this is not nearly such a formidable item 
as it was 10 years ago. As accumulators are used, there need be 
no fear of any sudden failure of the light." 

Duptey.—The Town Council has decided to apply for а provi- 
sional order. 


DuNpEE.— The Gas Committee have now elaborated their scheme 
for electric light extensions, and are about to seek Parliamentary 
authority for the expenditure of the necessary funds. Mr. 
Tittensor, the Corporation's electrical engineer, has been instructed 
to prepare a report showing the capital expenditure involved in 
the 5 extensions. Mr. Tittensor has also presented a report 
on the subject of the extension and improvement of the lighting of 
High-street, the principal thoroughfare of the city. He ro- 
poses to discard the lanterns at present in use, and to adopt 
the canopy type of globe carrier, at an cetimated cost of £8. 10s. 
per lamp, Mr. Tittensor also submitted an extended scheme for 
the lighting of the principal streets in the town, on lines similar to 
those adopted at Edinburgh. Не proposes to erect 56 extra lamp- 
posts, with bracket hangers and lamps, and the necessary mains 
and pipes, at a total estimated outlay of £2,185. The report was 
provisionally approved, the details to be considered at a future 
meeting. 

EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instrumenta 
or machines, which are not separately specified) from September 30th 
to October 6th, with the ports of destination :— 

Argentina—Buenos Ayres, £688 (including £340 telegraph material and 
£65 telephone wire); Rosario, £95 (telegraph material) Australasia— 
Adelaide, £10; Brisbane, £33; Fremantle, £112 (telegraph material); 
Melbourne, £286 (telegraph material); Perth, £228; Sydney, £820. 
Belgium —Antwerp, £54; Brussels, £892 (including £804 electric light 
cable and £78 telegraph material). Canada—Halifax, £39,000 (telegraph 
cable. Chili—Boca, £505 (telegraph material). China—Shanghai, 2616. 
Egypt—Alexandris, £500 (telegraph material) Findand—Wiborg, £160. 
Prance—Boulogne, £56. German — Hamburg, (£115 telegraph apparatus). 
Holland—Amsterdam, £118 ; Rotterdam, £44 (including £22 telegraph 
material) India Bombay, £54 (telegraph wire). Japan—Yokohama, 
£2,500 (telegraph cables). Norway—Christiania, £39 (telegraph material). 
Panama—Santos, £295. South Africa—Cape Town, £116 (including £73 
telegraph material); Durban, £1€5 ; East London, £739 ; Port Elizabeth, 
£381. Straits Settlements-—Singapore, £69 (including £19 telephone stores). 
Sweden—Gothenburg £183 (telegraph wire) Urugway—Monte Video, 
£540. Total, £49,193. 

Foreign manufactured Electrical Apparatus and Material.— 
Foreign made goods have been re-exported as follows :— 

Cuba—Guadeloupe, £22 (telephone material). Indin—Rangoon, £9. 
South Africa—Port Elizabeth, £124. Total, £155. 

Factory Licutinc.—Mr. Thomas Barton, of Blackburn, has, we 
learn, secured an order for the lighting by electricity of the factory 
of Messrs. Slaters, of Manchester, as well as of a number of the 
same firm’s shops in Salford, Stretford, Hanley, and Leicester. 

GOLD ExTRACTION.— The Manchester Courier states that much 
attention is being called to the Haycraft process of gold extraction 
now at work in Western Australia. Many advantages are claimed 
for this method, which is a combination of the two operations of 
electrolytic chlorination and electro-amalgamation carried on in one 
vessel at boiling temperature after the ore has been crushed. The 


whole of the oreis stated to be treated in one operation, as received 
from the mill, and practically the whole percentage of gold in the 
ore is extracted in two hours' time, compared with 48 hours' taken 
by battery and cyanide treatment. Salt water is essential to the 
Haycraft process, and of 100 gallons per ton of ore the greater 
part can be used again as against 240 gallon; the minimum for any 
other process. It is claimed that as high as 97 per cent. of gold 
has been obtained by this process, and that the great loss of gold in 
tailings and the percentage of waste or slimes ln gold reduction will 


no longer take place. 


INTERIOR Сомрот IxSULATING TOBINGd.— In reference to the 
mention made in our last issue of the conduit system used in lighting 
the Trocadero Restaurant, London, we have received from Mr. F. 
Bathurst a long list of establishments in which this system is 
adopted. Mr. Bathurst says the General Electric Company are 
increasing their stocking facilities for this interior conduit material, 
in order to meet the increased demand. 

LEATHERHEAD.— The General Purposes Committee of the Urban 
Council have before them a proposal to apply for an electric light- 
ing Provisional Order. 

LEVENSHULME (MANCHESTER).— The District Council intend to 
at once app'y for a Provisional Order. | 

Lewes.—The East Sussex News states that a scheme is on foot 
for establishing an electric supply station at Lewes, the promoters 
claiming that (еу will be able to supply electric current at a rate 
comparing favourably with the charge for gas. The County Hall 
is already wired, and can take current as soon as available. 

LivERPOOL.—Àt the meeting of the Corporation on Wednesday 
a vote for a supplementary estimate of £4,000 for the maintenance 
and renewal of the tramways of the city, Sir A. B. Forwood 
hoped that before a large sum of money was expended in repairing 
the present tram lines, consideration would be given to the slow 
character of the locomotion adopted. Liverpool, he pointed out, 
was behind the age with regard to its tramway syatem, and before 
any further moneys were spent they should see if some improved 
method of haulage could not be adopted. Mr. J. T. Wood pointed 
to the fact that Manchester had already decided to use its tram- 
ways for goods traffic, and there was at present a scheme on foot 
for connecting the tramways of Lancashire towns with the docks of 
Liverpool. The vote was approved on the understanding thas the 
Health Committee, in whose hands the matter rests, will take steps 
to obtain from the Tramways Company an assurance that they are 
prepared to adopt an improved method of haulage on their system. 


LONDON SchooL Boarp.—An extensive new store for books, 
apparatus, and furniture is to be provided for the London School 
Board on the Bowling Green-lane site, Clerkenwell, and is to be 
lighted electrically. 


Motor Cars.—A London correspondent says that the London 
Road Car Company, who have 900 omnibuses on the streets, intend 
to go in extensively for motor buses next month as soon as the law 

ermits it. 100 cars are stated to have been already ordered to 
ready by the middle of November, and 300 for the opening of 
the New Year. 

PrymoutH.—Colonel Luard, R.E., held а Local Government 
Board inquiry on Tuesday, for the consideration of the application 
of the Corporation for sanction to borrow £46,000 for electricity 
works. he Town Clerk, Mr. J. H. Ellis, in support of the 
application, said the Corporation obtained a Provisional Order 
in 1894, after which they consulted Dr. J. A. Fleming on the 

uestion, and his report was entirely in favour of the intro- 

uction of the electric light. Mr. J. H. Rider, Borough Electrical 
Engineer, submitted plans and specifications of the scheme, and 
stated that provision had been made for public and private 
lighting, and for the supply of energy for traction purposes. The 
proposed power of the generating station was independent of the 
system of electric lighting which might be adopted ; but whatever 
system was adopted the power would be suitable. Mr. Debham 
contended that a low-tension system of distribution should have 
been adopted. He also condemned the high price proposed to be 
charged for current for traction purposes —viz, 34d. per unit. 
The effect of such a high charge would, he alleged, be to unduly 
hamper the efforts of the Tramway Committee to make the tram- 
way undertaking pay ; but the Inspector ruled away this point as 
outside his inquiry. There was no opposition, and the Town Clerk 
asked for a period of 50 years for the repayment of the loan for 
land ; 30 years for the buildings, and the longest possible period 
for the rest of the work. 

RAMSRBOTroM (Lancs.).—The District Council has appointed a 
committee to consider the advisability of establishing electricity 
supply works. The Council, who are anxious to have the lighting 
system in their hands, recently made overtures to the Gas Com- 
pany for the purchase of their undertaking ; but it was stated at 
the last meeting of the Council that the Company’s price was a 
prohibitive one—viz., a sum sufficient to secure to the shareholders 
& maximum dividend in perpetuity. Under the circumstances the 
Council will endeavour to furmulate an electric lighting scheme, 
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RaAMsEY.— The proposals regarding the construction of an electric 
railway from Laxey to Ramsey will be discussed before the Tynwald 
Court on the 28th inst., and the two companies who are competing 
for powers to construct the line have been invited to lay before the 
Ramsey Town Commissioners particulars of their schemes. 


QvorriNo. —This is a sport which has many devotees, and if faci- 
lities were offered for playing the game in comfort, there is no 
doubt quoiting would become as popular as in the pre-golf and 
tennis days. It is a game usually played in the open air; but there 
is no reason why, with the advantage of tho electric light, struc- 
tures should not be erected in which the game could be played all 
the year round. The electric light has been utilised in football, 
and should be serviceable in re-establishing the popularity of 
quoiting. 

SALFORD.—Àt Wednesday's meeting of the Town Council Mr. 
Alderman B. Robinson, Chairman of the Technical Instruction 
Committee, said that the opening of the technical school had been 
attended with great success. 1,012 students had already entered, 
and there were about 2,000 entries in all, as a number of students 
had entered in two classes. The classes for mathematics, engi- 
neering, building construction, electric lighting, and chemistry 
were crowded to excess. "The aggregate of the fees already received 
was 56 per cent. in excess of the amount the Committee had 
expected to receive during the whole of the first year. 

STRETFORD.—A sub-committee of the General Purposes Com- 
mittee is considering the question of the establishment of electricity 
supply works, and Mr. F. Bennett has been instructed to prepare a 
scheme for the guidance of the Committee. 

TRE TROCADERO.—We are asked by Messrs. Fred. A. Donnison, 
Berlyn, Evans and Co. to state that they have specially designed 
and manufactured the large electroliers and brackets in the grand 
hall, staircase, grill room and large dining hall of theaboverestaurant. 


TRAIN LigHTING.—AÀ correspondent of the Daily Telegraph, in 
referring to the railway carriages used by the Emperor and Empress 
of Russia, describes the exterior electric illumination as one of the 
most striking features of the train. By means of specially-con- 
structed arc lamps a search light scours the road as the train 
proceeds on its journey. 

WAREFIELD.—Many of the leading tradesmen in this town аге 
clamouring for the electric light, pointing to the fact that the town 
of Dewsbury is ahead of them in this respect. At the last meeting 
of the Tradesmen's Association a resolution asking for details from 
the Corporation as to the progress of tho Wakefield electric lighting 
scheme was carried. 

WALSALL.—Ool. А. G. Durnford, R.E., held an inquiry into an 
application of the Corporation for powers to borrow £2,500 for 
electric lighting purposes. Interest centered in the statement 
made by the Town Clerk (Mr. J. R. Cooper) that in December last, 
when the supply started, there were 42 customers, which have now 
reached 67. The amount of current sold in July and August repre- 
sented an increase of 95 per cent. over that sold in May and June. 
Further machinery will shortly be required to cope with the demand 
for current, which is chiefly for private lighting. 

WicAN.— The Town Council was informed at its meeting this 
week that the Electric Lighting Committee have decided to abandon 
for the present the public lighting scheme, and that this decision 
was chiefly due to depression of trade, and the fact that great 
expense had been incurred in connection with the water supply of 
tho town. 


PATENT RECORD. 


———— 

A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

М№оте.— The Specifications of Applications for Patents are not open to 
public inspection until after the e of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 

September 10, 1896, 

20,095. Е. H. Royce and E. A. Claremont. Manchester. An improved 
controlling and reversing switch for electro motora and similar 
uses.” 

20,106. S. A. ROSENTHAL. London. Improvements in secondary batteries. 
(S. J. von Romocki, Germany.) 

20,121. J. M. M. Munro. Glasgow. Improvements in overhead conduc- 
tors for electric traction. 

| September 12, 1896. 

20,217. J. H. Tucker. Birmingham. Improvements in electrical switches. 

20,242. Siemens Bros, AND Co. (Ілміткр). London. Improvements in 
appliances for rendering astatic galvanometer necdles indepen- 
dent of disturbances by earth magnetism. (Siemens and Halske, 
Germany.) 


20,243. SIEMENS Bros. AND Co. (Ілмітвр). London. Improvements in 
appliances for protecting electrica] measuring instruments from 
external influences. (Siemens and Halske, Germany.) 

September 14, 1896. 

W. H. Scorr. Norwich. Improvements in electric hoists or 
capstans. 

W. MosELEY. London. 


20,261. 


Improvements in telephone apparatus. 
M. BrLa4ck. London. Improvements in the method of and 
apparatus for electro-plating. (W. Webber, United State».) 


THE EDISON-BELL PHoNocRAPH CoRPORATION (LIMITED), and J. H. 
GREENHILL. London. Improvements in or applicable to phono- 


hs. 
ie September 15, 1896. 
J.H.Tccxer. Birmingham. Improvements in electrical couplings. 
G. Byxa. London. Improvements in holding and supporting 
imitation candles in connection with electric light fittinga. 
20,416. A. J. Воот. London. Improvements in or relating to electric 
alarm bells and like apparatus applicable to cycles and other 
vehicles, (P. Archat, Franco.) 
20,419. H. рк Romanorr. London. Improvements in electric railways. 


September 16, 1896. 
Н. Н. B. Deane. Birmingham. Improvements in and relating 
to quick-break, double-pole switches and double-pole fuses fur 
use in the controlling and distributing of electric light and 
power circuita. 


20,505. H. Imray. London. An improvement in electrodes for secondary 
voltaic batteries. (К. J. W. Grindle, France.)* 


20,518. J. VAUGHAN-SHERRIN. London. Improvements in electromotors 
especially applicable to motor carriages and other vehicles. 


SPECIFICATIONS PUBLISHED. 


Nork.— All specifications can now be obtained at the uniform price of 
8d. each. 9 
1595. 


15,958. New. Trolley systems of electric propulsion and apparatus 
therefor. 

16,557. ANDREOLI. 

16,569. EPSTEIN. 

18,487. HEIBLING. 
base. 

18,585. Ермохоз. Making electric connection between lengths of rail, &c- 

19,272. KEsTERTON. Steering electric carriages, &c. 

20,071. PutLiPPI. Conduits for electric railways. 

20,073. Production of sheets, strips, &c., of metal by electro-deposition. 

20,535. CorLIxsoN, Electric arc lamps. 

20,636. Truss, Telephone instrument’. 


1896. 
10,127. LeicH (Keithley). Conductors and collectors for electric railways. 


10,698. Birp. Electric time alarum apparatus. 
10,817. DEvONSHInE (Potter). Electric brakes. 


11,429. Tae British Taomson-Hovston Company (LiMrrED) (Potter). 
Electric brakes. 


20,323. 
21,329. 


20,550. 


20, 354. 
20, 578. 


20,467. 


Electro- deposition of gold, &c. 
Electrodes for voltaic batteries. 
Electrolytic manufacture of alloys having an iron 


——— — — 


COMPANIES’ MEETINGS AND REPORTS. 
Willans and Robinson (Limited). 


The ordinary general meeting of Willans and Robinson (Limited) was 
held on Wednesday at the Cannon-street Hotel, under the presidency of 
Mr. Mark Robinson, M. Inst. C.E. 

The SECRETARY (Mr. C. S. Essex) having read the notice calling the 
meeting, 

The CHAIRMAN said: Gentlemen, in rising to move the adoption of 
the report and accounts it is happily again in my power to congratulate you, 
on behalf of the Board, upon the prosperous state of things which they 
reveal. Itis true we have not yet (except to a very small extent) to pay 
interest on the now Debenture Stock ; but neither, on the other hand, has 
the Debenture Stock yet been given a chance to earn additional money 
for us. When the chance is given we have no fear but it will earn 
its interest, and more too. Considering the difficulties we have laboured 
under at Thames Ditton, so good a result should be a source of 
double pleasure to us; but we must not forget that difficult 
times may lie before us, while we are shaking down in our places 
at Rugby, and therefore we hope all will cordially approve the continuance 
of a moderate rate of dividend, coupled with a rapid expansion of the 
reserve fund. One feels, with some pride, that it is no light thing to have 
put by over £10,000 to reserve, besides what we carry forward in the profit 
and loss account) in so short a time as 24 years. You will not fail to notice 
in the report that we hold to our system of writing off liberal depreciation. 
Before we begin to talk about profit we write off at the rate of over £8,000 
a year from plant and machinery, buildings, and other things which wear ' 
out or come to an end. The first item in the balance-sheet to which 
attention should be called is the liability for Debenture Stock, of which 
£100,000 has been issued, and of which something over £42,000 had been 
paid up by the end of June. In some respects the Directors have departed 
from the views expressed at the last meeting. We thought then that an 
issue of £75,000 would suffice; but it was represented to us that the 
round figure of £100,000 was a better sum to offer to the public 
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and would command more attention in the money market. A better 
reason was the increasing evidence of growth in the businees ; and as we 
had full authority from the shareholders to issue the larger amount, 
we decided to do 80, and we find it is likely to be nonetoo large. At the 
last meeting 44 per cent. was mentioned as the possible rate of interest ; 
we succeeded in making the issue, at par, at 44. The issue was, in fact, so 
successful the amount being largely over-subscribed—that we begin to 
doubt if we were very faithfal stewards after all, for apparently the issue 
might have been made at 4 per cent., and perhaps ata premium. But this is 
wisdom after the event; experts would not take the responsibility of 
advising 4 per cent. beforehand One subject connected with the deben- 
ture issue remains—the incidence of the expenses connected with 
it, amounting to £1,151 88. 2d.—which is believed to be a moderate 
expenditure for the purpose, advertising and all other charges having 
been closely looked after. At present it appears in the balance-sheet as 
& suspense account—a very book-keeping kind of asset, of course, but 
still of a kind perfectly justifiable under some circumstances, and on the 
present occasion quite harmless, since we actually carry forward as undis- 
tributed profit a balance more than large enough co wipe off the whole of 
the item in question. As pointed out in the report, we can write it all off 
at once from the balance just referred to. But that balance ia realised 
profit, and as such has already contributed to the contingent salaries of 
the Directora and staff—ze., to that part of their salaries which 
depends upon the so-called “surplus profits "—profits remaining after 
the ordinary shares have received 7 per cent. If you apply it to 
discharging an expense you will excuse the Directors and staff 
from contributing to it; you will, so far as they are concerned, treat 
the expense of the debenture issue as a capital charge rather than as 
an expense—as no doubt would have been done, and properly во, 
had the issue been made at a premiuin sufficient to cover the expenses. 
It would doubtless be agreeable to everyone to write this small matter off 
at once, but the simplest of the two ways of doing во, namely, out of the 
balance carried forward, is open to the objection, as we have just seen, 
that the contingent salaries of the Directors and staff would escape con- 
tribution to it. The opposite extreme is reached if we adopt the alterna- 
tive course of treating the amount as an ordinary expense of the half-year, 
with the effect of reducing the half-year's profit by £1,151, with a corre- 
sponding reduction in the contingent salaries. But this pian is open to 
the grave objection that it misrepresents the true profit of the half-year. 
The expense in question in no sense belongs to the particular half-year, 
for if it is not a true capital charge, it is at least spent on securing a 
capital benefit destined to last 25 yeara. Theoretical justice requires that 
it should be written off at a small annual rate over those 25 years; 
this would be fair both to the shareholdera and to those whose remune- 
ration depends upon the profits. It is not fair, then, to these last 
to make them pay the contributions of 25 years in one, or even in 
two or three years, because few of them can hope to serve you for 
so long a period as 25 years, and their successors in office should clearly 
bear а part of the charge. If, for simplicity’s sake, you prefer to 
write the whole off at once, some consideration for these interests appears 
reasonable. I fear the subject is a difficult one to make clear; but as 
the interests of many of the staff are involved, and not only those of the 
Directors, it has been necessary to trouble you with it. All the Directors wish 
for is an authoritative expression of opinion, and this we trust you will give. 
Continuing to refer to the debit side of the balance-sheet you will notice the 
disappearance of a small item in the previous half-year's account—£1,136 
owing upon workmen's bonds. These have been redeemed, the holders 
having for the most, part made application for a corresponding amount of 
the late debenture issue ; we still pay them interest at the rate of the 
dividend on the Ordinary shares, so long as they remain in our employ. 
Turning to the credit side of the balance sheet, there is an increase of 
about £10,500 in the value of the Rugby works. The smallness of this 
increase is due to the delays in obtaining the structural steel work in the 
first half of the year, from which we have suffered so much, and which natu- 
rally retarded the work of all the other contractors. Plant has risen by some 
£4,000, mainly representing some of the Rugby tools which have been tem- 
porarily installed at Moulsey. Patents have been written down by some £800 
net. Work in progress has greatly increased, from £24,647 to £33,203, and 
the lock-up in stores and stock has correspondingly risen from £26,830 to 
£354,425, "This item is always jealously watched by the Board, and share- 
holders may feel sure that the increase is due only to the necessities of a 
greatly expanded business and enhanced output. The orders for the half- 
year greatly exceeded those for the previous half-year, or for the corre- 
sponding half of 1895. But to go on taking orders at this rate, before the 
new works are in operation, would be unwise, and therefore we have, since 
the spring, accepted, as a rule, only those orders which came from old and 
valued customers, or which were of special importance as leading to further 
work. Even во limited, the orders for the year will show a notable advance, 
and there is every indication that the fullest use will be found for the 
greatly increased appliances which will so soon be ready to our hands. The 
future could have no brighter auguries for us, so far ав we can read them. 
The new machine shop at Rugby is within some three weeks only of readiness 
for occupation. We have arranged for a gradual change over. Before the end 
of this month we shall commence to shift a number of tools, and to bring 
in other new ones. This will give us more room at Ditton, and will in many 
ways improve the conditions of working. From time to time other tools 
will go down, and we hope the headquarters of the business will be trans- 
ferred by about March Ist. After March 1st the Ditton works will be con- 
fined to making the lighter standard parts of engines, to template and 
gauge, under the charge of a foreman. As the new shops have now, 
though all too slowly, taken final shape, it is apparent that they will form 
most commodious and convenient works, and the Directors have no fear 
but they will justify the large outlay upon them, and add greatly to the 
prosperity of the Company. The present is scarcely the best time for 
entering into details respecting the new works; these will best, be given 


at our next spring meeting. As you are aware, we have two com- 
plete half-yearly accounts in the year, and consequently two general 
meetings, of equal importance. Now that we are moving away from 
London, it might be well to inaugurate a system of holding one metting— 
say the spring, meeting—in London, and the autumn meeting in Rugby, at 
the worke. By this means shareholders might be tempted to take a greater 
personal interest in the undertaking ; in any case the Directora would 
profit by meeting the shareholders under circumstances a little less formal 
than those of such a meeting as the present. Perhaps some shareholder 
will express an opinion upon this question. In conclusion, gentlemen, I 
beg to move— 

“That the report and accounts for the half-ycar ended 26th June last 
submitted to this meeting, be, and the same are, hereby received and adopted.” 


Mr. LAZENBY seconded the motion, and expressed his gratifica- 
tion at hearing that the works at Rugby had made such satisfactory 
progress. The only thing they had to wish for now was that they 
might be in full working order as soon as possible With regard to 
the question of holding one of the meetings at Rugby, he agreed with 
what the Chairman had said—that it would give them a more personal 
interest in the works and make them better acquainted with what was 
going on if they held one of their meetings there. The only objection he 
saw to it was the difficulty which the shareholdera might find in going 
there. 

Mr. COUSINS thought that those shareholders who attended the 
meeting at the works should be provided with first.class return tickets 
and be entertained at an excellent lunch as well (laughter). 

Mr. BRYAN DONKIN thought the report was very satisfactory on the 
whole. He desired to know how matters were going on regarding the 
Niclausse boiler, He would also like to know that the insurance of their 
new buildings had been duly arranged for. Apart from the question of 
holding the meetings at the works or in London, he thought the share- 
holders should have an opportunity of visiting Rugby when the works 
were practically completed. 

Mr. ANDERSON proposed, as a recommendation to the Directors, 
that they should write off the expenses of the debenture issue from the 
balance carried forward in the profit and logs account. 

Mr. WILLCOX seconded this. With the amount written off, the 
shareholders would get what would otherwise be set aside for the purpose, 
во it came to the same thing. A clean balance sheet, free from suspense 
accounts, was also an inducement to investors. 

Mr. YOUNG thought it would be advisable to pay off the sum in 
question in two amounts—half now, and the other half next March. 

Mr. STOCK approved this suggestion. 

After some further discussion on the point— 

Mr. YOUNG said he had no desire to press his suggestion ; upon which 
Mr. Anderson's proposal was put to the meeting and adopted. 

The CHAIRMAN aaid the amount would be written off in the next 
accounts. On the question of insurance, he was happy to aay that having 
speut largely in order to make the new shops practically fireproof, and 
isolated from each other, they were relieved in very large measure from 
the necessity for insuring at all. As regards minor buildings with inflam- 
mable contents (none of which could separately occasion a very serious loss) 
they had arranged to start a special Insurance fund, commencing with the 
next accounts. This matter had received close consideration, and it had 
been settled in agreement with the Trustees for the Debenture stock, 
holdere, who were satisfied with the arrangements made. There was 
nothing but good to say with reference to the Niclausse boiler. They had 
installed several of them, and they had worked exceedingly well, the firat 
order being foliowed by repeat orders from the users. They were certain 
they had a very valuable property in the Niclausse boiler. With regard 
to a visit to Rugby, irrespective of the half-yearly meeting, the Directors 
had always intended to have some sort of formal opening of the works 
next spring, to which the shareholders would be invited with others. 

The report and accounts were unanimously adopted ; and 

The CHAIRMAN then proposed — 


“That a dividend for the half-ycar ended June 26th last, at the rate of 
6 per cent. per annum on the capital paid up on the Preference shares, and 
at the rate of 7 per cent, per annum on the capital paid up on the 
Ordinary shares, be and the same is hereby declared.” 

Mr. YOUNG seconded the motion, which was carried unanimously. 

Mr. ANDERSON then proposed a vote of thanks to the Chairman and 
Directors. 

Mr. COUSINS, in seconding the motion, observed that he lived in the 
neighbourhood of the works, and he could bear testimony to the able way 
in which the Directors managed everything, and to the admirable feeling 
that existed between them and the employés. 

The motion was unanimously adopted. 

The CHAIRMAN acknowledged the vote on behalf of his colleagues and 
himaelf; the cordiality with which it had been received must add, if 
anything could, to the wish of the Directors to do all in their power to 
promote the welfare of the Company. 


Brush Electrical Engineering Company (Limited). 


The seventh annual general meeting of this Company was held at the 
Cannon-street Hotel on Monday last, under the presidency of Mr. J. B. 
Braithwaite, jun. 

The SECRETARY read the notice calling the meeting, and the report 
of the Directors was takeu as read. 

The CHAIRMAN : The result of the year's trading may appear to the 
shareholders, and probably also to t' e general public, to be rather disap- 
pointing; and to some extent the Directors share that view. I think, 
however, that when I have given you the explanation which I shall have 
to lay before you with reference to the circumstances of the past year, 
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you may possibly be inclined to take a somewhat less pessimistic view of 
the immediate position and prospects of the Company. The gross trading 
profit for this year amounts to £535,298, compared with £37,858 last year— 
a reduction of £4,600. The reduction in the expenditure, on the other 
side, however, diminishes that reduction to £2,900, which is the actual 
difference in the net profit between this year aad last year. Iu view of 
the fact that during the past year we have not received one single large 
central-station order, I personally do not think that that result is as 
bad as we might possibly have anticipated, because it means that the 
whole of our profit this year has had to be made up of comperatively small 
- individual amounts, for there have been no large orders going in that 
period. In the three or four previous years we bad an exceedingly good 


share of the large contracts that were then going for the lighting of. 


central stations for municipalities. We executed orders for the munici- 
palities of Leicester, Worcester, Manchester, and Hanley, as well as many 
other places ; but at the present time there are no ordera of that type in 
the market. It appears as though all those municipalities that were 
sufficiently enterprising to make an experiment in electric lighting have 
done so, and that other municipalities, while averse to allow a company to 
obtain a provisional order and desirous of keeping it in their own hands, 
are waiting— and this may be natural enough—to see how those munici- 
palities that have entered into the business are- going on before they 
themselves embark any great amount of capital in it. For that reason 
there have been none of those large orders for £20,000, £30,000 and 
£40,000 which came out in past years, and we have therefore had to depend 
on, comparatively speaking, a retail trade—smaller orders of £1,000, £2,000 
and £3,000 ; and it takes a good many orders such as these to make up 
for the large drought in these block orders. I think, indeed, that it 
speaks well for the estimation in which our manufactures are held that 
our net profit this year shows a reduction of only £2,900 compared with 
that of the previous year. I will now refer to the balance sheet. We are 
making this year—or are proposing to do so, with your sanction—two 
rather important alterations in our balance sheet, and it is right, therefore, 
that you should have the fullest possible explanation with respect to those 
alterations. On the debit side of the balance sheet you will notice 
that our capital has been increased by the issue of £76,770 of Second 
Debenture Stock. This stock we made redeemable at the Company's 
option at 105, and you will, I think, see that there was good reason for 
making the stock redeemable, because events have occurred in the past 
year which we did not at that time anticipate, namely, that we have been 
approached by certain large Continental firms on the subject, and have 
accepted an оЌег that was made to us to purchase the whole of our Vienna 
business. This has put a large amount of capital into our hands, for which 
we have no immediate employment. I therefore think we did wisely in 
connection with this new capital to give ourselves the option of redeeming 
this Second Debenture Stock. That is the only change with respect to the 
capital issued during the year. The creditors stand this year at £28,982, 
against £33,589 last year—a reduction of about £5,000; and the bills 
payable are £4,602, against £11,499 last year, or nearly £7,000 less. There- 
fore the total debts we owed on June 30th this year amounted to £35,585, 
compared with £44,888 last year, being a reduction of about £11,300. Iam 
afraid that I cannot hold out any great hope of getting that amount much 
lower. We are already paying cash for everything we buy at the shortest 
possible dates, and we are obtaining the largest possible discounts ; but in 
a business with such a turnover as ours we cannot expect to get our 
indebtedness down much lower than £33,500. Our loan from our bankers 
against security amounts this year to £26,775, compared with £78,097 
at the same date last year, or a reduction of £52,000. I may also mention 
that since June 30th this loan has been further reduced to £10,000, 
and it is probable that we shall shortly either extinguish this item alto- 
gether, or reduce it to merely a nominal sum, so as to keep the account 
open in case of emergency in the future. This year our net profit amounts 
to £4,615, compared with £7,541 last year. On the other side of the 
balance-sheet you will see, under the first heading, that we have during 
the past year been enabled to arrange for what we have long desired, and 
what I believe the shareholders have also been desirous of—that is, to get 
the item of property and patents and goodwill divided up. As I have 
had occasion to remind you on previous occasions, we had before no means 
in our books of doing this accurately, and I felt that to divide this item in 
a mere haphazard way would simply have been useless. It would have 
been of no use to say that our factories were worth £100,000, the patents 
£50,000, and the goodwill so much more. I therefore came to the con- 
clusion that the only possible basis on which we could divide it was to 
obtain the services of one of the best firms of valuera of this class of plant 
and machinery in the United Kingdom, and to get them to go to Lough- 
borough and spend two or three months there if necessary in making a 
complete valuation of our machinery and plant. This is the course 
we have adopted; and Messrs, Fuller, Horsey, Sons and Cassell spent 
between two and three months at Loughborough, going through our 
buildings, plant, and loose tools, and preparing & complete valuation and 
inventory of everything we possess, І therefore feel, with their certificate 
of the value of our stock in our hands, that we have a justification for 
making a division of this item of property and patents and goodwill. 
We have, therefore, accepted their valuation, which I regard, as I believe 
others do, as a very conservative valuation ; and you see now for the first 
time on the credit side of the balance-sheet that our property is entered 
separately. We say freehold and leasehold factories at Loughborough, 
Lambeth, and Southwark, including plant and machinery, as per valua- 
tion of Messrs. Fuller, Horsey, Sons and Cassell, £88,847.” That neces- 
sarily leaves the balance of the account to go to patents and goodwill ; 
and you may, perhaps, ask me why we did not attempt to divide this item 
of patents and goodwill also. There again the answer which I gave as to 
the original division equally applies. If we divided that item it would be 
purely arbitrary. Iam not one to take a sanguine view as to the value of 
patents, and I have never been a party to paying an enormous sum for 


them. I think the best system is to pay an inventor his out-of-pocket 
expenses, and then to let him depend for his future profit un a royalty. It 
would be a mistake for the shareholders to suppose that we have no 
patente, ог that those we have are of no value, Оп the contrary, 
the patents which the Anglo-American Brush Company bought for large 
sums in 1876 and 1877 have naturally now run out through lapse of time; 
but we are constantly bringing out and developing new patents. At the 
present time we hold in England about 32 patents of an important 
character, many of which are bringing us in large orders, and some are 
giving us & very satisfactory profit. We also hold a large number of 
foreign patents. The item of stock stands at £100,662 this year, against 
£100,829 last year, so there is practically little or no change there. With 
reference to the item of debtors, the amount now owing to us stands at 
£116,275, to which must be added £1,235 for bills receivable, making the 
total amount owing to the Company on June 30th last £117,510, compared 
with £141,432 at the same period last year. You will see, therefore, that 
the difference between what was owing to us and what we owed on June sOth 
last represents an amount in the Company's favour of something like 
£85,000, and you will agree with me that that is a satisfactory balance on 
the right side. With respect to cash in hand, we had on June 30th 
£28,714 at our bank, against £3,910 at the same date last year, and we 
had in addition a balance on account of the sale of the Vienna factory of 
£61,900. That balance was carrying 5 per cent. interest up to the time 
when it was handed over to us, so that the combined items of cash were 
£90,614, against £3,910 at the same period last year. With régard to 
shares and debentures in other companies, this item stood this year at 
£56,454, against £61,236 last year. At this point I think it is necessary 
that I should say something about the change in the balance-sheet this 
year. The separate balance-sheet which we used to publish for our foreign 
branch has disappeared, owing to the sale of our Vienna business, which 
represented by far the larger proportion of that business. We did not 
think it was necessary to publish a separate balance-sheet for the small 
amount remaining of our Continental business, and our business in 
Australia and New Zealand. We have, therefore, carried the whole 
balance on that account into the general balance-sheet, and that enables 
you to see iu one balance-sheet the whole of the assets and liabilities of 
the Company. I think this will be the best time for me to turn to the 
question of the proposal which we are going to make to you at the extra- 
ordinary meeting to-day to write down our capital. I think you will see 
that this balance-sheet, based on the valuation, shows that we have an 
item of £206,000, on which we are expected at present to earn dividends, 
but which, nevertheless, does not represent anything that is exactly 
directly of a revenue-earning character. Of course, our patents are of 
great value to us in our business ; but it is a little difficult to regard them 
as actual dividend-earners. The orders we obtain and the amount we 
receive from our pupils represent an acknowledgment of the value of our 
goodwill, of course; but I do not like to see such an item as this, 
however valuable it may be, figure at a large sum in a balance-sheet ; 
and the proposal which we make to you to write off £1 a share on 
the Ordinary shares will enable us materially to reduce the item of patents 
and goodwill, while it will not reduce by one penny the amount of divi- 
dend which the Ordinary shareholders will receive, because whether their 
shares stand at £2 or at £1 they are still entitled to the whole of the profit 
which the Company earns after paying the debenture interest and the 
Preference dividend. I believe that it will at the same time make the 
balance-sheet very much sounder. In connection with this matter we felt 
that it was only wise to extract any items under the headings of stock, 
debtors, or shares and debentures which'our managers considered in any way 
doubtful; and accordingly we have extracted from stock £25,568, from 
debtors £24,158, and from shares and debentures in other companies 
£7,912, making a total of £55,439, There is no item there which is 
known to be actually bad at this moment, or it would have been provided 
for in profit and loss account. What we have done in view of our recom- 
mendation to you to write off this £1 a share from the Ordinary shares is 
to eliminate from the items I have mentioned anything as to the ultimate 
soundness of which we had any doubt, so that in the event of any portion 
of them— or the whole of them—proving bad in future years, the share- 
holders should not suffer in their dividend by the necessity of writing down 
these items. I think you will agree that when we were making this change 
it would have been very unwise to leave in our accounts any items that 
might turn out bad, and which, therefore, might prevent in subsequent 
years the distribution of the profits we might earn. Turning to the profit 
and loss account, you will be able to see, perhaps, more clearly the course 
of our business in the past year and the degree of success that has attended 
our efforts to reduce the standing charges of the Company. On the credit 
side we have £35,298 against £37,858, and it is right to call attention to the 
fact we point out in the balance-sheet that even that £35,298 includes a 
small amount of profit realised on the sale of the Vienna business, so that 
it is not all actual trade profit. І should like shareholders to bear that 
in mind. We have received by dividends on the securities held £330, and 
from transfer fees £107, making altogether a total of £33,736, against 
£351,858 last year, or a decrease of £4,200. On the other side of the profit 
and loss account we have effected reductions in the general charges [which 
the speaker detailed], reduciog the amount under this heading to £13,116 
this year, against £17,027 last year, or an economy of £4,000. The 
Directors’ fees have been reduced from £2,000 to £1,000, and this is an 
absolute reduction— the amount is given up, and not carried forward, as I 
have known in the case of some companies, to be liquidated at a future 
time, and in the salaries there has been a reduction from £8,048 last year 
to £6,795 this year. The reduction in the item of rent, rates and taxes, 
from £2,864 to £1,963, is chiefly owing to the letting of our Belvedere 
factory, which we have been able to let for the remainder of our lease. 
Of course, you will understand that you cannot in à moment cut down 
charges to the full extent that may be poesible ; but I consider that we have 
made a fair beginning this year, and I hope that we shall be able to carry 
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out a further considerable reduction in the course of the present year. The 
item “ further cost of removal to Loughborough," £942, I think it was 
right to charge as we have done, although some might contend that it 
should have been debited to capital. We have now removed a very large 
portion of the account and bookkeeping to Loughborough, which will 
enable us to save very largely in the rent of the London offices. Mainten- 
ance of buildings and plant cost us a little more, but that is an item which 
you cannot starve, and our engineer certifies at the bottom of the account 
that the buildings and plant of the Company have been maintained in an 
efficient condition during the year. Bank interest and commission stands 
at £2,042, against £2,227 last year. That item will be very largely 
reduced during the current year, because the loan from our bankers 
is practically extinguished, and I think we may fairly anticipate 
an economy of £1,500 in that item this year. Our Second Debenture 
Stock was not issued until November last, so that four or five months of 
the financial year we are now reviewing had elapsed before we could apply 
the receipts from this debenture stock to reducing the loan to bankera. 
We have, therefore, had to pay this year, to some extent, interest on 
Second Debenture Stock as well as interest on the loan. The staff bonuses 
stand at £500, being the amount for the year endel June 30, 1895, against 
£2,430 for the previous year. That item, I am sorry to say, will entirely 
disappear this year, because, as we pay nothing to the shareholders, there 
will be no bonus to the staff. I hope, therefore, that that will be a stimulus 
to the staff to improve the position. The item of income tax has served 
us rather hardly this year, and we have a debit on that account of £577. 
The amount of our bad debts is only £498, which I think is an evidence 
of the soundness of our business. That bringa us to the balance carried 
to the balance sheet of £4,615. I daresay many of you would like to 
know what course we intend to take with respect to the Second Debentures 
in view of the large amount of cash in band that we have at present. Our 
Second Debenture Stock amounts to £76,770, and we have in cash at our 
bankers £90,020. · We propose to keep an ample working cash balance in 
hand, and I think that that is a prudent course for a company like ours, 
which hopes again to be able to secure, as formerly, large contracts of 
£20,000, £30,000, and £40,000. Since this financial year closed we 
have obtained one contract to the value of over £50,000, and such a con- 
tract as that requires a large amount of working capital to deal with. 
Owing also to the great success of our new engine, which Mr. Raworth has 
invented, and for which there is a considerable pressure of orders, there 
will probably be an increased outlay on capital account in connection with 
our works at Loughborough. We shall, however, I think, make some 
substantial reduction in the amount of our Second Debenture Stock at a 
comparatively early date. As long as the amount due to us on the sale 
of our Vienna factory was earning 5 per cent. there was a profit of 4 per 
cent, on the transaction ; but now that this money has come in, I think we 
shall probably take steps shortly to reduce the Second Debenture Stock to 
& round sum of £50,000. 

A SHAREHOLDER : Is the stock redeemable at par ? 

The CHAIRMAN: I cannot say precisely at this moment. At the 
worst we can redeem it at 105, but I think it is possible that we may be 
able to buy the stock in the open market. It is quite impossible for me 
to forecast what the result of our trading will be this year, but I can give 
you our position as to orders up to September 30th this year compared 
with the position at the same date last year. The orders for that period 
this year are rather more than double what they were for the same period 
last year, leaving out this large order of £50,000, which is for the equip- 
ment of the North Staffordshire Tramways, and which includes a good 
deal of expenditure not on account of orders from the Loughborough works. 
I have simply included in thia item the small amount of that North Staf- 
fordshire Tramways contract which represents material that will be manu- 
factured by ourselves. There has also been a very great demand recently 
in the engineering department, especially for the new Universal engine. 
At present there are between 40 and 50 of these engines going through 
our shops. So far as we have gone at present, therefore, for the first three 
months of this year the outlook as regards ordera is very much better than 
it was last year. Whether it will be equally good for the remaining nine 
months I cannot say. With reference to the North Staffordshire Tramways 
order, I think it shows that we have to bea little patient about these things. 
I said at our last meeting that we hoped for great things in connection with 
electrical traction, but in these matters we have to exercise a good deal of 
patience in England. With the strong financial position we are in now, and 
all our manufacturing facilities, we ought to get a very considerable share 
of the large amount of business which will arise in this country in con- 
nection with electric traction. He concluded by moving the adoption of 
the reports and accounts. 

Mr. B. H. VAN TROMP briefly seconded the motion. 

A long discussion followed, in which several shareholders took part. 
Some dissatisfaction was expreesed at the result of the last year's working ; 
and several shareholdere objected to the proposal for cutting down the 
Ordinary share capital, especially as the Preference shareholders were not 
asked to make any sacrifice. 

The CHAIRMAN, at the close of the discussion, repeated that, not- 
withstanding the writing off of £1 a share on the Ordinary shares, the 
holders would get precisely the same amount in dividend as if the shares 
were not reduced in value, the rate of dividend distributed being in 
that casé greater. So far as it rested with the Directors to induce 
Local Authorities to adopt electricity, no opportunity had been lost. 
He advised them in their own interests to consent to the proposed reduc- 
tion of capital, and to deal with the suspense account as recommended by 
the Directors. They had no means of wiping out the Preference shares, 
aud they could not buy them in the open market and cancel them. The 
items in suspenae account were not known to be bad, but there was a 
certain amount of doubt about them, and they wanted those items dealt 
with ва stated, in view of the proposed reduction of capital, во as to ensure 
the distribution among the shareholders in the future of any manufac- 
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turing profits which they might make. The companies in which their 
capital was invested were all in a solvent position. 

Àn amendment to the resolution having been declared lost on a show of 
hands, 

The CHAIRMAN put the original motion, which was carried. He after- 
wards proposed — 

“ That subject to the adoption at the extraordinary general meeting, to be 
held at the conclusion of the present meeting, of the resolution to reduce the 
Ordinary shares of the Company now issued by £1 per share, and to convert 
the 60,C00 Ordinary shares of £3 each now remain‘ng unissued into 90,000 
Ordinary shares of £2 cach, the proposal of the Directors to pay to the 
Preference sharcholders the balance of divi-lend duc to them for last year, 
amounting to £2,141. 88. 8d.. be und hereby is adopted, and that the warrants 
for the said payment of dividend be posted as soon as possible after. the 
meeting confirmatory of the ext aordinary general meeting has been held.” 


Nr. VAN TROMP seconded the motion, which was carried; and resolu- 
tions were afterwards passed re-electing the retiring Directors and auditors. 
An extraordinary general meeting was then held, when the CHAIRMAN 
proposed the special resolution, which was set out on p. 746 of our last issue. 
The CHAIRMAN stated that the Ordinary and Preference shares 
ranked pari passu as regarded capital in the event of the Company going 
into liquidation. It had been rather difficult to settle on the most 
equitable way of making the proposed reluction in the capital. If they 
Lad proposed to reduce the two classes of shares pro rata —which they 
were entitled to do under the Articles of Association they would have 
ioflicted an immediate hardship on the Preference shareholders, by cutting 
their dividend down pro rata. On the other hand, if they proposed to 
reduce the Ordinary shares, they would be inflicting hardship on them in 
the event of the Company going into liquidation. This, however, they 
regarded as a remote event, and therefore came to the conclusion that the 
1 equitable course would be for them to make the proposal which they 
ad done. . 
Mr. A. H. SANDERSON seconded the motion, which, after further 
discussion, was eventually agreed to by the requisite three-fourths majority. 
A vote of thanks to the Chairman and Directors terminated the 
proceedings. 


Elmore’s Patent Copper Depositing Company 
| (Limited). 


The annual report of the Directors of this Company to June 30th last is 
а lengthy and somewhat unusual one. The Directors believe it to be in the 
interest of the Company to hold the annual ordinary general meeting iu 
London some time in October or November, when further experience of the 
increased output of the works will have been gained, and more definite 
information in regard to the copper supply scheme, referred to ia the report, 
and other important matters, will be available. The manufacturing 
account for the period yields a gross profit of £6,895. 95. 1d. 

After writing off trading expenses, and providing £500 for Directors’ 
fees, a net profit remains from the industrial branch of £4,175. 11s. 1d., 
which is available for meeting the charges entailed by the Haigh Park 
Freehold Estate, and the balance of £1,521. 15s. 3d. is carried forward. 
The revenue receives no benefit from the sheet licence royalties, which for 
the previous four years yieldel £1,250 per annum: to the credit of profit 
and loss. Previous years, to June 30th, show the following balances :— 
1832, loss of £8,566 ; 1893, loss of £15,655 ; 1894, loss of £10,455 ; 1895, 
profit of £480, including £1,250 royalties ; 1896, profit of £1,521, exclu- 
sive of all royalties. Tnis represents a considerable improvement over 
previous years, and (thereport states) proves that the profits would rapidly 
augment if the Company were properly furnished with capital. 

The manufactured stock has been value! on a very different basis from 
that hitherto adopted, which has been much too high. The works and 
plant have been maintained out of revenue in a state of thorough efficiency, 
at a cost of £711. The output, orders, and deliveries, are considerably in 
advance of those for the previous year, and 65 new customers are added to 
the books, some of them being the largest and most influential firms in the 
country. The working expenses per ton continue to diminish with the 
larger output. 

After an exhaustive series of comparative tests the Board of Trade have 
sanctioned the use of Elmore copper tubes, of any diameter, in passenger 
steamers built under their survey ; and the Admiralty have instructed the 
Company to supply steam pipes to the Portsmouth Dockyard, and the 
same are now under test. A licence has been granted for the manufacture 
of small tubes up to din. in diameter, subject to the payment of a satis- 
factory royalty per ton to this Company. Revenue from this source may be 
expected before the end of the current financial year. A contract to run 
for some yeara has been entered into, whereby the Directors believe that 
the Company's raw copper supplies will be obtained on extremely favour- 
able terms. 

The Directors ask the shareholders to consider the Company's position 
with regard to capital especially, and dolefully tell the well known story of 
the early days of Elmore Copper. The Board are formulating a scheme for 
properly financing the Company, and hope to lay the details before the 
shareholders at an early date. 

Mr. North, the Director who retires from the Board by rotation, does not 
offer himself for re-election. 

This report is followed by one from the auditors and the Board of 
Directors on the accounts for the year, in which the points at issue among 
the Directors are referred to together with the views of the auditors thereon, 
as contained in a voluminous report and statement of accounts presented 
to the Board. These bickeriugs have little public interest, except as show- 
ing that Elmore Copper is still anything but a happy family. This time it 
is the Chairman (Mr. John North) who dissents from the views of his two 
co-Directors (Messrs. J. Marshall and A. S. Elmore). 
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NEW COMPANIES, STATUTORY RETURNS, &c. 
——— 


BEACON ENGINEERING COMPANY (LIMITED).—This Company was 
registered on Oct. 5th, with a capital of £5,000, in £5 shares, to carry on 
at Manchester or elsewhere the business of mechanical, electrical and con- 
sulting engineera, manufacturers of all kinds of machinery, brass founders, 
metal workers, machinists, &c. 


COVENTRY MOTOR COMPANY (LIMITED).—This Company was regis- 
tered on Oct. Stb, with a capital of £10,000, in £1 shares, to manu- 
facture and deal in auto-motor cars, carriages, &c., and to carry on the 
buainess of electrical, mechanical and general engineers, machinists, &c. 


CITY OF BIRMINGHAM TRAMWAYS COMPANY (LIMITED).—This Com- 
pany has been registered with a capital of £1,000,000, in £5 shares, to 
carry into effect an agreement with William McKenzie and James Ross, to 
construct, purchase, lease, and otherwise acquire any tramway or tram- 
ways in the city of Birmingham, or elaewhere in the United Kingdom ; to 
equip, maintain, and work by electricity, steam, gas, water or other 
mechanical power, all tramways belonging to the Company, or in which 
the Company may be interested ; to carry оп business as tramway, rail- 
way, and omnibus and van proprietors, carriers of passengera and goods, 
aud as manufacturers of and dealers iu carriages, trucks, locomotives, 
accumulators, dynamos, electric motors, and any other apparatus required 
for working tramways, to supply electricity for the purposes of light, heat, 
motor power, telephonic, telezraphic, industria], or other purposes ; and to 
manufacture and deal ia cables, wires, accumulators, lamps, telephones, 
&c. The subscribers, with one share each, are J. Ross, engineer, R. H. 
Milward, J. H. Milward, C. F. Crowder, St. J. B. Roscoe, F. W. Warden, 
and W. Gilliver. 

LA CAPITAL TRAMWAYS COMPANY (LIMITED).—This Company was 
registered on Oct. $га, with a capital of £100,000, in £1 shares, to acquire 
the tramway undertaking known as La Capital,” and the benefit of 
certain tramway concessions granted by the Municipality of Buenos Ayres, 
Argentine Republic, for the construction of tramway lines in the city of 
Buenos Ayres, and for the employment of electric traction in regard 
thereto, and to carry on the business of an electric light and power 
company in all its branches. The subscribers, with one share each, are :— 
S. Н. Ackroyd, G. D. Clough, G. N. Dickinson, G. D. Colclough, E. G. 
Flower, R. Cave, and G. A. May. 


STANDARD TIME COMPANY (LIMITED).—This Company was registered 
on October 2nd, with a capital of £10,000, in £1 shares, to acquire any 
patents, patent rights, inventions, concessions and agreements for the 
regulation of time, time-keepers, or clocks, by electricity or otherwise, for 
the transmission, accumulation, or dispersion of electric currents or force 
and the utilisation of electricity, to acquire and manufacture telephones, 
to establish telephone exchanges, and to manufacture, sell, and deal in 
clocks, synchronisers, time balle, pneumatic and electric signals, telephones, 
telegraphs, railway signalling apparatus, electric lights, electro dynamic 
machines, &c. The subscribers, with one share each, are: L. M. Simon, 
D. Woods, M. Beadon, J. L. Sherrin, F. Rutherford, W. K. Lemon, and 
G. E. D. Scott. 


SHROPSHIRE ELECTRIC LIGHT AND POWER COMPANY (LIMITED).-— 
The annual return of this Company to June 12th has just been filed. The 
nominal capital is £25,100, in 2,500 Ordinary shares of £10 each, and 100 
Founders’ shares of £1 each. 295 of the former and 45 of the latter have 
been taken up, and £2. 5s. per share has been called on the Ordinary, 
while the full amount has been called on the others. 


CITY NOTES. 


MEMORANDA.—Bank rate, 5 per cent. (Sept. 24, 1896). Price of silver, 
504. рег oz. (Oct. 8th). Consols (23 per cent.) 1098—1098 for money, 
10941—1693 for account; 24 per cent. 106—1064 (Oct. 8th) Stock 
Exchange Settling Days: Console Nov. 5th ; Stocks and Shares Con- 
tinuation Days, Oct. 13th and 27th; Ticket Days, Oct. 14th and 28th; 
Pay Days, Oct. 15th and 29th ; Mining Share Carry-over Days, Oct. 12th 
and 26th. 

ANGLO-AMERICAN TELEGRAPH COMPANY (LIMITED).—The Directors 
of this Company have resolved, afler placing £6,000 to the credit of the 
renewal fund, to declare an interim dividend for the quarter ended Sept. 
Soth of 128. per cent. on the Ordinary stock and £1. 4e. per cent. on the 
Preferred stock, less income tax, payable on the 5186 inst. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Oct. 14th were 
£903, against £887 in the corresponding week of 1895, an increase of 
£16. The total receipts for the half-year are £12,715, against £11,857 
for the corresponding period of 1895, an increase of £858. 


DIRECT SPANISH TELEGRAPH COMPANY (LIMITED). —Estimated 
traffic receipts for the month of Sept., 1896, £2,185. 


EASTERN TELEGRAPH COMPANY (LIMITED).— This Company announce 
the payment by warrants on Nov. Zud of interest for the half-year ending 
ólst inst., on their Four per Cent, Mortgage Debenture stock. The 
transfer books will be closed from the 27th inst. to Nov. 2nd inclusive. 


EASTERN AND SOUTH AFRICAN TELEGRAPH COMPANY (LIMITED).— 
This Company announce the payment by warrants on Nov. Aud of interest 
on their Four per Cent. Mauritius Subsidy Debentures. The transfer 
books will be closed from the 27th inst. to Nov. 4nd inclusive, 
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GREAT NORTHERN TELEGRAPH COMPANY.—This Company's traffic 
receipts in September, 1896, were £24,000, and the total receipts during 
the period from Jan. lst to Sept. 30th, £212,C02 ; against £207,400 and 
£231,200 in the corresponding months of 1894 and 1895 respectively. 


HAWAIIAN TRAMWAYS COMPANY (LIMITED).—The Directore, in their 
report for the year ended June 30th, state that a change in the motive 
power to electricity’ had been under their serious consideration. А report 
had been furnished by an agent of the General Electric Company of 
America, who vieited Honolulu specially for that purpose, and estimates 
based on his report had been made. These estimates had been carefully 
gone into, and, in view of the cost of conversion, the Directors state that 
they do not feel justified in recommending the introduction of electricity 
under the existing concession held by this Company. They had, however, 
approached the authorities, and it was hoped that certain facilities might 
be granted which would remove the present difficulties, and enable the 
Company to carry out the suggested alterations. At the meeting of the 
Company on Tuesday, the Chairman (Col. C. M. Davidson), referring to 
the question of motive power, said he could add nothing to what was stated 
in the report; but the shareholders would be summoned to give their 
approval to whatever might be proposed. 


W. T. HENLEY’S TELEGRAPH WORKS COMPANY (LIMITED ).—Parti- 
culars will be found in our advertisement columns inviting tenders 
for the whole or any portion of 105 fully-paid Ordinary shares of £10 each 
in this Company, which are offered by executors and others under very 
special circumstances, All further particulars and information with forms 
of application can be obtained from Messrs. Rooker and Bazeley, solicitors 
Bideford, Devon. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 4th inst., amounted to £1,184. The 
amount for the corresponding week last year was £1,088. Increase, £96. 


ORIENTAL TELEPHONE AND ELECTRIC COMPANY (LIMITED).—The 
Directors of this Company have resolved to pay ап interim dividend of 4d. 
per share, free of income tar, payable upon Oct. Slat. 


SUBMARINE OABLES TRUST.—The sum of £2. 7s. 6d., balance of the 
coupon due Oct. 16, will be paid on and after that date by Messrs. Glyn, 
Mills and Co., of 67, Lombard-street, E.C., with whom coupons must be 
left four clear days for examination. | 


VERBINIGTE ELEKTRICITATS AKTIEN GESELLSOHAFT.—The well- 
known electrical engineering firm of Messrs. B. Egger and Co., of Vienna 
and Budapest, has been converted into a limited liability company, with 
the above title. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended Oct. Zud, after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited), were £1,775, 


WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). —The 
estimated amount of traffic receipts of this Company for the half-month 
ended Sept. 30th, is £1,639, against £1,720 in the corresponding period of 
1895. The May receipts (estimated at £5,294) realised £5,316. 


WESTERN UNION TELEGRAPH CoMPANY.—This Company have issued 
their report for the quarter ended September 30, 1896 :—The following 
statement exhibits the condition of the Company at the close of the 
quarter ended June 30, 1896 : — | | 

Surplus April 1, 1896, as per last quarterly report 

Net revenues, quarter ended June 50, 1896 ` 


. . $7,638,957 24 
1,400,199 64 


$9,039,156 88 


From which deducting for— 
Dividend of 1} per cent. paid July 15th 2 75 


Interest on bonded debt „504 40 
Sinking funds ................. ПЕТНО 20,C00 00 
я $1,455,463 15 n 


Less portion of Sinking Funds for the 
bonds of 1900 (which was set aside 
previously) returned to the Company 
by the sinking fund trustees because of 
the drawn bonds not being presented 
for redemption 


Left à surplus July 1, 1896, of 
The net revenues of the quarter ending September 30th, 
based upon nearly completed returns for July, 
partial returns for August and estimating the busi- 


оороо c9609€9099090€0€a009200€6856€9 


40,000 00 1,395,463 15 
$7,643,693 73 


өзө c*«*0009050*28580208209009€0€29999 


ness for September, will be about . КОЛУ 1,600,000 00 
$9,243,693 75 
From which appropriating for— 
Interest on bonds ..... Vibe cr $225,500 00 
Sinking funddvdb . . 20,000 
— 245,500 00 
$9,000,193 73 
It requires for a dividend of 14 per cent. on capital 
stock issued, abou e 1,191,960 00 
Deducting which leaves a surplus, after paying divi- 
gend $7,808,233 75 


In view of the preceding statements, the Committee recommend that & 
dividend of 1} per cent. on the capital stock of the Company be declared, 
payable on and after the 15th Oct. 


мру 
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COMPANIE N? SHARE LIST. 
PREVIOUS Price RATE PER BUSINESS DONE 
Present | AMOUNT | Last NAME. WEEK'S PRIOR Wednesday, | CENT. | ргүинр DUE. DURING WEEK 
AMOUNT. „nn | DEND. SEPTEMBER 30. | October d YIELDED. ENDING OCT. 3. 
TELECRAPHS. s wu Highest | Lowest 
£1,012,880| Stock BS. | ANM . va ia Ss 49 52 50 53 414 4 |Jan., Apr., July, Oct. 59 — 
£2,998, Stock 24/0 . Preferred ‚— eee оа эз о эе ээ * 2 o 95 96 96 97 6 3 1 "n n 974 94 
£2,003,560| Stock 5/0 Da) ВОЙ ООС РЕ 81 91 9 9} e: - 9à 8H 
£173,400 100 47  |*African Direct Teleg. 4% Deb. (Reg. & Bearer)....| 100 104 100 10 817 6 | January and July .. .. - 
£250,000 £19 о Amazon Telegraph ( (fally DAR iiieessvaehkA ems 84 9 8 9} ча .. .. 
180,000 | #10 3/0 | Brazilian Bubmari АЙ „ска зө» эбзе бевар 14$ 15 14 15} 41110 | Mar., ‚Тале, Oct. „Deo.“ 154 14 
£75,000 £100 EX 1"... Doi r Cent. Bonds (2nd Series, 1900) . 112 116 112 116 4 611 | June and December m .. 
10,000,000| $100 7% inok Cable Capital Stock ......—........| 145 160 145 150 413 4 | Jan., Apr.,July, Oct. — T 
16,000 10 8 Cuba Submarine .............. PHI р сод s 12 13 12 13 6 8 1 February and August 198 124 
,000 10 10 Do. Preference 10 per Cent 200 21 193 203 417 7 ed 1 - 
12,931 5 2 Direct Spanish (fully paldd . B 34 4 34 44 4 8110 April and October .. - - 
6,000 5 10 Do. Preference 10 per Cent. eee 2 —* 9795" 10 10 10 104 4 11 6 "n n 2 ee 
£80,000 Stock | 4j Do. 44% Debentures of £50 each ........-.. 1077 110 107% 110% yt We | — 004 zx 
60,710 20 2 Direct United States Cable, 1877. зев SOC 9 10 9) 10 4 10 0 Jan., Apr., July, Oct. 91% 72 
400,000 10 5/6 | Eastern ........ 5 17 181 17 18} $31 4 n" T 184 ET 
70,000 10 67 Do. 6 рег Cent. Preference ................ 18$ 19} 185 19} 8 1 6 19 — 
21,297,837) Stock 4 Do. 4 рег Cent. Mort. Debenture Stock ....| 130 133 131 131 4 1011 | May and November — — 
102, 100 100 5 * Do. 5 per Cent. Debentures, 1899. «444% 104 107 104 107 4 13 11 February & August >. 22 
250,000 10 2 Eastern Extension eas 179 181 171 184 316 9 zan, „Apr., uir, Oct. 184 174 
£320,000 | Stock 4 Do. - per Cent. Debenture Stock ..........| 130 133 130 133 з о Б | February & August | 131} - 
£54,100 100 52 |" Do. . с. (Austin. Gov. Sub.)Debs. 1900... | 100 10 100 10 417 1 | January and July .. e — 
280,600 100 5% |*Eastern a 8. African 5 p. Cent. Mor. Deb.,1900..| 101 105 101 105 416 2 . .. 
£300,000 100 4% „Do. 4% Mortgage Debentures, 1909 (regi... 100 109 106 109 313 9 | February & August . I 
£200,000 £25 4% Do. 4% Mauritius Sub. Debs. (regd.).. ШУ 114% 111% 114% 3 10 11 | May and November T T 
180,227 10 8/9 | Globe Telegraph and Trust. Бае. Cen Qu 10$ 1 103 11 815 7 Jan., Apr., July, Oct. 11% 10 
180,042 10 6% Do брег Cent. Preference ....... T SE 17 18 17 18} 8 5 9 " 18 17 
150,000 10 5/0 | Great Northcrn.................... esee ы! 23h 944 23h 247 4 1 8 Jan., Jan., Apri , and July 244 24 
£180,000 100 5% Do. 5 per Cent. Debentures, 1883 issue. axes] .100. 107 101 107 413 8 September | 107 1041 
17,000 95 | 37,6 p EE Ерен тру ME [El 52 55 4 10 11 May and November 52] 52 
87,548 10 .* ,Uondon Platino-Brazilian ——ũ — ] : „„ „„ „„ „„ . “* = ev 
£100,000 100 6% Do. 6 per Cent. Debentures . 109 1:2 109 112 5 7 Б | March & September — E 
£100,000 £100 47 Pacino European Tel. 4% Guar. Debs. “Red” 1942 .. 108  1ll 103 111 812 7 — ** * 
11,839 4/0 Reuter's Sanh PUn 7 8 7 8 5 о о | April and October 71 Tk 
,981 |£100 Cert.| £l *3ubmarine Cables Trust 6 per ee. 138 143 138 143 4 311 " , ee .. 
15,609 10 6/0 | West African Telegraph ... Ud de 5 6 5 6 с 0 о | January and July .. .. . 
£238,300 100 6% |* Do. 6 per Cent. Debentures (red.). | 102 105 102 105 415 6 | March & September ы z 
80, 10 West Coast ot America eee ee ee нана на ree =... .. 14 12 . January an July "9 2 ee 
£150,000 100 8% „ Do. 8 per Cent. Debentures, 1902 ..........| 99 104 95 103 719 7 | June and December " 
88,821 10 0/6 | West India and Panama ........... eM. fa аЗ r UA M. l} an - 18 1% 
84,563 10 0X Do. брег Cent 1st Preference .............. 11 12 113 12 5 0 0 | May and November . 
4,609 10 62 Do. 6 per Cent. 2nd Preference .... — * 91 10} 94 103 5 14 3 " " ". * 
£30,000 100 5% |* Do. 6 per Cent. Debentures, 1917 (red. » e 111} 103 11 41011 | June and December d - 
64,248 15 5/3 | Western and Brazilian.. т 8; 9 8& 9 5 0 0 | May and November 81 — 
83,129 7 8/9 Do. 5 per Cent. Cumulative Preferred .. .. .. 64 1 6} 7 510 - 6н e. 
83,129 7 1 Do. Deferred Ordinary .... 2% 227 9 23 i - 2} A 
2165, 200 100 6 * Do. 6 per Cent. Debs., Series“ A 1910 . 103 107 103 107 512 s | February & August e —— 
£206,400 100 6 * Do. 6% Mort. Debs., Series “ B" 1910 .. 103 107 108 107 512 8 " " - =. 
$1,177,000 | $1,000 772  |'Western Union 7% Ist Mort. (Building) Bonds.. 110 115 10 115 6 4 2 | May and November — — 
£164,300 | £100 6% |* Do. брег Cent. Sterling Bonds(red.) ......| 17° 105 100 105 5 14 в | March & September — — 
РА ^ 4 TELEPHONES, 

, 4 Chill Telephone (fully paid)..............-.... 8 3} 8 3 5 6 8 as — — 
224,850 10/0 140. | Consolidated Telephone Const. & Manufacturing .. i , A i uc E: - — 
171,504 £1 1/0 Oriental Telephone and Electric (fully paid) Į i ГЕ, 8 7 .. 
484,597 5 М0: 4 МЕМО. Беа оо рсн TR APA eo OEC E 74 7 4 78 817 2 | June and December 3 Tis 

5,000 10 67 Do. в per Cent. Cumulative 1st Pref. .... 17 19 17 19 5-5 8 й " — — 
15,000 10 6% Do. 6% Cumulative 2nd Pref. (fully paid). 17 19 17 19 а 7 " " * — 
119,234 5 2/6 Do. 6% Non-Cumulative 3rd Prei. 63 73 63 74 317 2 — 1 64 
1,100,000 | Stock | 857 |* ро.  Debenture Stock, 347 (red.) 107 110 100 109 3 4 8 | January and July 07 - 
58,000 5 4/0 | United River Plate A 3) 4 n 14 5 0 0 | July "e — 
4146,73? Stock 5X |* Do. брег Cent. Debenture Stock(red.)......| 101 103 101 108 4 15 3 ТАРДЫ and July .. . — 
ELECTRICITY SUPPLY COMPANIES. 
ve 5 РА Birmingham Electric Supply (fully paid) 8} 9} 9} Š .. .. 
T 5 "- Do, h ждей» аиыз А 6} 7 * .. - +e 
40,000 Elo 10/0 City of London Electric Lighting (fully paid) .... 16 17 16 17 2 18 10 | February & August id 16,, 
40,000 10 6/0 Do. 6% Cumulative Pref. (fully paid) 171 18; 174 18} 8 419 | January and July ... 18 174 
£1,000 | Stock 5% |* D» 6% Debenture Stock (red.) ....... оар CISL Б 181 185 214 9 | June and December 133 132 
19,900 £5 88 Electricity Supply Co. for Span ; А 4 - 77 
,000 £5 26 | Charing Cross & Strand Electricity Supply Corp. . 9) 10 9) 10 215 0 e 10 94 
£57,400 | £100 57 Do. 5 per Cent. Debentures,1900 ............ “ 8 a e — 
22,475 £8 county of London & Brush Prov. Ord. (чу paid ) 8 9 8 9 sa a si — 
210.000 £10 44 Do, Pref. (fully pad) „b 131 14} 13 14 44138 - : ee 
8,322 £5 à House-to-House Electric .... - eu T — = ~ 
15,000 £5 ae кеа & Knightsbridge El. Light (tally paid). - = 8 = - - 
10,000 £5 6% Do. Ist Pref. Cumulative (fully paid) ........ AA T vi January and July .. — - 
111,090 5 „„ | bondon settle Supply... ees. зде» ааа 1 Ц 1 1} e 28 - ы 
49,900 £10 5/0 | Metropolitan Electric Supply (fully paid) —...._ 12) 13 124  18j 219 3 E: 133 13 
£150,000 | Stock 47 % Do. 447 Перв. ...................... wena? 280; 498 121 194 813 2 | June and December .. . 
6,452 £10 4,0 Notting Hill Electric асан КАКА 8 11) 123 10 121 de = = "n 
T je = Hand бобо: Si 05 12 92.2209 R9 (дье —— ly 1р, 1 T os - 24 а 
19,980 £5 26 | St. James and Pall Mall ............ ш... 111 12 111 123 3 2 0 - tj 114 
20,000 £5 7% Do. 7 per Cent. Preference.......... 10 11 10 11 8 6 8 e 10 104 
59,900 5 39 Westminster Electric Supply (fully paid) .. 10 11 100 1} 382 = 11 104 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 8 1/8 Brush Electrical Engineering .. A» 1 3 li ЗА - 12 i 
80,000 2 6% Do. 6 per Cent. Pref. Non-Cumulative ...... 1 18 1 1i 2 — 1 lj, 
4125,00 Stock | 14% Do. 43 per Cent. Debentures.. 110 113 по 1з 3 19 8 | March & September Th: E 
28,1 b 8/0 Crompton and Co., 7 per Cent. Cumulative Pret. 2 2 2 2h m January and Julv .. o * 
du, 261 5 E Edi«on and Swan United (A“ Swan) (£3 paid) _ 1} of 1 2} 613 4 | February & August - ot 
£100,000 Stock 412 Do. 44% Mortgage Debenture Stock . . 103 106 103 106 4 5 9 | January and July .. T". & 
3 25 ; Electric and General Invest. Ordinary (£1 paid) > x E Р 2 z 
110,000 2 1/0 | Electric Construction р 1} 1} 1 1} $.17. 9 - 1} 
12,845 2 У чё Do. 7 per Cent. Cumulative Pref. .......... 24 8 i 3 413 4 | September ........ inn 
91,195 9 10/0 | Elmore's Patent Copper Depositing ............. i 1 1 i =; es ** * 
50000 b e 5 (fully paid) PORT T T ; E = — 
10 5/0 India Rubber, Gutta Percha, WER ысу азо 22 23 22 23 4 611 February & August 
£200,000 100 4% |* Do. 4 per Cent. Debentures . ..Xd| 105 108 105 178 3 14 1 | March & September i$ к 
20,000 £5 > Manchester Edison- Swan A " (£1 10s. paid) . 7 Р 1 m 2 * tí 
37,350 12 12/0 | Telegraph Construction and Maintenance.. 40 43 40 43 4 310 | March and July... 42 40 
£160,000 100 EX > По г b per Dent. Bonis о reo ub rau 104 107 104 107 4 14 4 | January and Jule s 5 
£100,000 10 6/0 | W. T. Henley's Telegraph Works Ordinary........ 18 19 18 19 410 1 | March & September m «s 
430,000 'n 7/0 Do. 7 per Cent. Preference ................. 184 194 18} 194 3 11 10 " " — E 
£50,000 Stc ck 44% Do. 44% Mortgage Debentare Stock........ 110 11$ 10 115 318 3 | February & August as - 
RAILWAYS ano TRAMWAYS, 
£630,000 | Stock 14x 1 South London Railway Con. Ordy) .. 48 60 48 50 217 6 | January and Jaly .. 50 408 
А ЗУ 10 5% 5% Perpetual Preferen ee 141 164 149 1] 3 Б 7 #5 1 * a 
10,171 | stock 4% Do. 4% Perpetual Debenture „| 186 188 136 138 218 0 May aud November ж 
51,500 €10 71/ | Liverpool Overhead BAILE. S Loa = e en 137, 182, 81 182; 24 6 - x 2 
eie a 5. Do. GX Preferenoé Lucus acus eris ыыы 160 17 ug — 217 9 нр эр 
125,000 | Stock 17 Do. 4% Debent ure Sion е әй ч a 1121 111 1124 114% 3 9 10 | January and July . : 


In calculating the yleld on this security, allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


This Engine combines the Strength and Durability $ t pers 
of the Corliss Engine with the Economy of the SS 
High Speed Engine. 


*99999999999999 


Small Space, 
Small Cost, 
High Efficienoy, 
Perfect | 
Governing. 


*9999999999999€ 


For Prices and Particulars apply tv 
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LIMITED, 
49, Queen Victoria — a E 
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THE NEWTON ELECTRICAL WORKS, Ltd., Taunton, England. 


SOLE MAKERS OF 


“TAUNTON” 


;DYNAMOS: MOTORS 


= —— Telephone No. 9. Te igran uns; "A TAUNTON. 


VULCANIZED FIBRE. _ 


The ORIGINAL and ONLY ү 68-71, CHISWELL STREET, 


GENUINE FIBRE INSULATOR} MOSSES and MITGHELL, | LONDON, 
on the MARKET. 


E.C. 


NOW READY, NEW EDITION of YOL. I. 


THE ALTERNATE-GURRENT TRANSFORMER 


IN THEORY AND PRACTICE. 
By Prof. J. А. FLEMING, M.A., D.Sc., F.R.S., M. R. I., &c. FULLY ILLUSTRATED. PRICE 12s. 6d., POST FREE. 


Five issues ef the originai Voi. i. were made and exhaustod between 
September, 1889, and March, 1896. 


Since the issue of the First Edition of this work the study of the properties and applications of alternating electric currents has made enormous 
progress. . The author has, accordingly, rewritten the greater part of the @hapters, in the hope that the book will continue to be useful 
to the increasing numbers of those who are practically engaged in alternating-current work. Academic methods are avoided, and the necessities of 
the student who has to deal with the subject not as a basis for mathematical gymnastics but with the object of acquiring practically useful knowledge, 
have been fully considered. 


VOL. II., SECOND ISSUE. More than 600 pages, and over 300 Illustrations. Price 12s. 6d. 
OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


“THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, Е.С, 
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—————————————————————————————————————————————————— 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM: АМО ITS GENERAL 
,QONNEOTIONS.. 


5 , 4 
CABLE COMMUNICATIONS $ 


I THE 
WORLD. 


| ET | 3 Y j- і Ee | " * — 
TEH 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. | 


By DIRECT TRIPLICATE CABLES, to эре Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By E ея їо the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
an anila. „7 


Telegrams should be sent from the Company's Stations — 
LONDON — II, OLD BROAD STREET, E. G.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, М.С. 


MANOHESTER—20, Brown Street. | LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. : 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Oorfu, Zante, Patras, 111 Santa Maura, Tinos, Andros, Zea, and 
ац the Greek Islands. 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


—ä ¼—.— ü | 

In sending Tel from Postal Stati 78 23 th rds bel alled gratuitously b 

n са should o taken to mark them— L.A. HAST BI RIN, N the Postal Antho tios. md 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary. 
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XIX. 


TIP HORI Ko. 15,079. TELEGRAMS: ‘INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(SSTABLISHBD 1860), 


Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
TENDERS INVITED. 
BOROUGH oF TORQUAY. 


The TOWN COUNCIL of the BOROUGH of TORQUAY ате Do arena to receive 
TENDERS for the SUPPLY and ERECTION of the following Р o.: 

Section A.—BOILER- HOUSE PLANT. fers and Fittings, Forced Draught 
Apparatus, Feed погане We 

Section B.— ENGINE-HOUSE PLANT: Steam Alternators, Condensers, Pumps, 
Steam and Exhaust Pipes, &c. 

Section C.—SWITCH BOARD, &c. 

Section D.—UNDERGROUND MAINS, LAMP POSTS, &c. 

Section E.—_TRANSFORMERS, &c. 

Section F.— METERS. 

Section G. ene ULATORS, &c. 

Section H. —CRAN E, &c. 

Section E Bört LDER. 

Tenderers are at liberty to tender fop any Section or Sections, but not for part of 


a Section. 
Spécification with Terms and Conditions of Tender and Contract, be ob- 
ed of Mr. W. H. Trentham, the Consulting Engineer to the Coun , at 89, 


tain 
Victoria-street, Westminster, 8. W., or of the undersigned, on payment of £8. 3a., 


wbich sum will be returned on receipt of a bona fide Tender. 
Tenders must be addressed to me, sealed and marked Tender for Electrici 
Works," at the Town Hall, Torquay, and delivered at or before 8 p.m. on TUESDA 
the 8га November, 1896. 
The Council do not bind themselves to accept the lowest or my Tender. 


FREDK. S. HEX, Town Clerk. 
Town Hall, Torquay, October 15th, 1896 


OUNTY BOROUGH OF BRADFORD. 


mg M ETERS vies Electrical Engineer is prepared to receive TENDERS for the follow 


117 ARON METERS. 
86 FRAGER METERS. 
94 EDISON METERS. 
21 OULTON and KDMONDSON METERS 
A List ade details and capacity of the above Meters can be had on application 
to me EZ Office, Town Hall, Bradford. 
бош. endorsed Tender for Meters, and to be addressed to the Borough 


Motta Engineer, Town Hall 


AH Meters are guaranteed to be in good condition and w workin order. 
ALFRED H. G INGS, 
Town Hall, Bradford, Electrical Engineer. 
6th October, 1896. 


APPOINTMENTS VAOANT. 


COUNTY BOROUGH OF SALFORD. 


ELECTRIC LIGHT DEPARTMENT. 
The Gas Committee require 4 SWITCHBOARD ATTENDANT for their central 
on. 


2 358. per week. 
Applicants must have had experience in central station work on high-tension 


State age, experience, and send copies of three testimonials to the GAs ENGINBER, 
Gas Offices, Bloom. atreet, Salford, endorsed Switchboard Attendant,” before 


b p.m., Friday, the 23rd inst. 


M^59N COLLEGE BIRMINGHAM. 
І 


APPOINTMENT OF DEMONSTRATOR IN ENGINEERING DEPARTMENT. 

The Council invite APPLICATIONS on or pr the 24th October, 1896, for the 
above intment, vacant in co uenoe of the pp of Mr. H. M. 

Waynforth as Demonstrator in Mecha Е in King’s College, London. 
The duties will commence on November 2nd, 1896. 

Particulars of the stipend, conditions, and duties will be sent on 5 to 
the undersigned, to whom all applications for the Cho. f. M should 

MORLEY, 8 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL 


A RECORD AND REVIEW OF APPLIED AUTOMATIC LOCOMOTION. 
Monthly, Illustrated, Price 6d., post free 7d., Yearly 7s. 
OCTOBER, NOW READY.—CONTENTS : 
The Motor-Car News of the Month. 
The French Automobile Contests (реса): 
Types ої Horseless Carriages (Illustrated 
Sir David Salomons, Bart. (with Portrait. 
Doings of Public Oom 1. 
Steam, ОП, and Electricity 
The Light Railways Act. 
The Locomotives on Highways Act. 
Recent Inventions— Reviews Electric Omnibuses for London Streeta—Motor-Cars 
and the Manchester Ship Canal, &c., &c., &c. 
Of all Newsagents, or direct from 


F. KING & Co., Ltd., 62, St, Martins Lane, London, Ү.С. 


з Gold Medals. 


VS SAIS 


Manufacturer of 


Er and SURVEYING INSTRUMENTS 

33 8 at the most Moderate Prices 
—— PRICE LIST POST FREE. — 

Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 

Telegrams, ‘‘ Turnstile London." Telephone, 65 


——————————' 'J———— n À—— 


CHEAP PREPAID ADVERTISEMENTS relating to SITUATIONS VACANT 

AND WANTED, MISCELLANEOUS PLANT WANTED, FOR SALE, AND FOR 

EXOHANGE, are inserted in THE ELROTRICIAN at the following low rates: 
Three Lines and Under „„ wo lB UE 


Per Line After om p is -— ~ 44. 
Nine Words to the Line. 


БАЛАГА LEY 


SITUATIONS VACANT AND WANTED. 


WAN TED, for an estate in the country, a YOUNG MAN 
to take entire charge of Crossley Oil Engine and electric light installation 

Must have had previous experience, and thoroughly competent. Must be 
rough carpenter. Wages 30s. week, with cottage, light, vegetables, &c.—Apply, 
letter only, to “W.,” care of J. W. Vickers, 6 Жасаш lane, Е.С. None bat 


thoroughly competent and trustworthy men need appl y. 


( OMPETENT FOREMAN WANTED for electrical installa- 
tion work in the Midlands. Must be able to take complete charge of erecting 

piante зеи experience and salary required to '' B. B.," Electrician Office, Salis- 
ury-oourt, Fleet-street, E.C. 


s 


Сота ARMATURE WINDERS WANTED.— 
ometi di stating experience and wages required, to J. P. HALT AND Co., 


()FENING for youn g gentleman with electrical engineer. 
No salary first six mon Technical training eesential, and some central 
абон mie an advantage.—2295, Electrician Office, Salisb bury-court, Fleet- 


(ITUATION WANTED by young man as IMPROVER or 
attendant. 2 years’ experience.—2297, risian Office, Salisbury-court, 
Fleet-street, Е.С. 


WAN TED a SALESMAN to take charge of show-rooms 
mA and superintend ч! cod 5 5 be a first-class business man 
L ury-court, Fleet-strest, B.C. pem 


ANTED & GENTLEMAN to CANVASS for orders in 


London for electric ting, &c.; capability of — — work a recom 
mendation ; state terms an experience C020 — 1 art, 
тое Е.С. 


EDUCATED: ELECTRICIAN | (age 24), 4 years shop, 3 
5 . E ре ин күш iri ac мо ао 
Pad ell. Excellent references and reasons for leaving present situation. — 

2287, Nectrietan Office, Salisbury- -court, Fleet-street, E.C. 
0 years’ 


IN STALLATION FOREMAN seeks: BERTH ; 
experiencos en peg work; good referenoes.—'' R., 10, PROB dnd 
Knighton-park, Sydenham 


EILECTRICIANS. NOTICE to EMPLOYERS.— Please 


note we have a numb 


ARTNERSHIPS.—ELECTRICAL ENGINEERS and 
others WANTING PARTNEBS, or to SELL, can be introduced to 


Cliente with - апа GENTLEMEN vestments can obtain personally 
(or through thelr solicitors particulars of bons de OPENINGS. Strictest confidence 
observed.— i CHARDGON and CO., 842, Strand, London, W.C. 


RACTICAL EVENINGS.—Electricit ity, 


and amo. мола Wednesdays, Fridays. 
Sinclair- , West, Kensin 


BRITISH ELECTRIC TRACTION (PIONEER) C0., 


1 and 3, GREAT WINOHERTER STREET, LONDON, Б.О. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. d., C. B. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in ged 
United Kingdom and MNT the most approved methods and according to 


the requirements of each locali 
Address communications to Н. GARCKE, Managing Director. 


Running Engine, 


LEOTRICAL ENGINEER, 61, 


© 
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WANTED, and I FOR SALE. 
( HM-METER (second-hand) ind) WANTED, must be in good 


condition, and give accurate and reliable results. - Full particulars to No. 177, 
Keith and Co., Advertising Agents, Edinburgh. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, Е.С.  N.B.— 
Platinum sold 


. n one ore CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E C. — No. 65, 266.) 


Manufacturer ot 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
CATALOGUES FREE. 


SPECIALISTS IN 


n VE NTILATI NG 


By Electrical or any other Motive Power. 


BLACKMAN JExzizarING 


COMPANY LTD. 
63, Fore Street, LON LONDON, E.C., & Branches. 


- TRADE MARK 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&4, Penywern Road, EARIS COURT, S.W 


G. W. de TUNZELMANN, B.Sc., M.. E. E. 
C. CAPITO, M. I. E. E., M.I.M.E. 


. te Ne ero INS 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP, &c. 


Principal : 


Senlor Instructor: 


| PATENTS, DESIGNS, 


AND TRADE MARKS ACTS, 
1883 to 1888. 

NOTICE is Hereby Given that HELIOS ACTIEN-GESELLSCHAFT FUR ELEK- 
TRISCHES LICHT UND TELEGRAPHENBAU of Köln, Ehrenfeld, Germany, have 
ds ч for сато to AMEND the SPECIFICATION of the Letters Patent No. 18 115 

to CARL COERT ER, for “IMPROVEMENTS IN ELECTRI 
LAMPS OR k LIGHTING APPARATUS. 
rticulars of the p sed amendments were set forth in the Illustrated Oficial 
Jannat (Patenta) апа on the 7th October, 1896. 

Any person or persons may give notice of opposition to the amendment (on 
Form G) at the Patent Office, 25, Southam ton: buildings, London, W.C., within one 
calendar month from the date of the said Journal 

H. READER LACE, 


Bigned) © 
Comptroller-General. 


HOLDEN EXCESS 
INDICATOR 


(PATENT). 


AMMETERS. 
VOLTMETERS. 


Lists Post FREE PER RETURN. 


NOW READY, NEW EDITION of VOL. I.. 


THE ALTERNATE-CURRENT TRANSFORMER 


IN THEORY AND PRACTICE. 
By Prof. J. A. FLEMING, M.A., D. Sc., F.R.S., M. R. I., &c. FULLY ILLUSTRATED. PRICE 12s. 6d., POST FREE, 


Fivo Issues of the original Vol. 1. мого made and exhaustod botweon 
: Septombor, 1889, and March, 1896. 


Since the issue of the First Edition of this work the study of the properties and applications of alternating electric currents has made enormous 


pr - . The author has, accordingly, 


rewritten the greater part.of the chapters, in the hope that the book will continue to be useful 


to the increasing numbers of those who are practically engaged in alternating-current work. Academic methods are avoided, and the necessities of 
the student who has to deal with the subject not ава basu for mathematical gymnastics but with the object of acquiring practically useful knowledge, 


Have been fully considered. 


МОТ. IL, SECOND ISSUE. More than 600 pages, and over 300 Illustrations. 


Price 12s. 6d. 


NEW BOOK IN 
óvo. 


By H. D. 
TABLE OF 
CHAPTER I.—The Cable Ship on Repairs. 
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of Tanks —Picking-up Gear—Removal of Fault —Joint in Core—Cable Sp ce 

ng Splice—Cable Btoppers- — Paying Out—Buoyed End Inboard— Final Splice 

zs Slipping Spl of Repair gulations affecting Cable Ships at Sea - Buoying a 
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F acts not Fiction I 


Or INCANDESCENT LAMPS cive 


SPLENDID -sus os „ LIFE, EFFICIENCY, „а CONSTANCY. 


(See Recent Tests by И. Н. PREECE, Esq., C. B., THE ErECTRICIAN," October 2nd, 1896.) 


LARGEST STOCK IN LONDON- 


WRITE FOR 


SAMPLES AND PRICE TO— 


THE INTERNATIONAL ELECTRIC CO., 
55, REDCROSS STREET, BARBICAN, LONDON, E.C. 


— AIR & WATER PROOF LAMPGUARD. 


Absolutely 


— — 


10, 000 in Use. 
BEST PROTECTION FOR GLOW LAMPS AGAINST MOISTURE AND SUBSEQUENT 
CORROSION OF THE METAL PARTS. 
Air and Water 
against Blows or Falling Material. 


SUITABLE FOR ENGINE ROOMS, CHEMICAL WORKS, BREWERIES, MINES, TUNNELS, e. 


SEORT CIRCUIT IMPOSSIBLE. 
SUPPLIED WITH SCREW HOLDER OR NIPPLE FOR BAYONET HOLDER. 
Sample sent on e A P.O. Зв, 6а., сат? ор forward. 


Proof and Protection 
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Е. W. OSTERMANN, 27, Leadenhall St., LONDON, E.G. 


CABLE WAX 


For INSULATING the WIRES of ELECTRIC CONDUCTORS. 
Highost Insulating Capacity. 
Offers utmost Rosistance to Atmos- 
pheric Influonces, Moisture, &o. 
Entirely Foe from Acids. | 
Greatest Elastiolty. 
High Melting Point. Tested Qualitios. 


MAYER « MOLLER, 


Manufacturers of goemicaft Products. 


Helferstorferstrasse 5, Vienna l., AUSTRIA, 


SE SEEPS ES SESS ESSE ESE RSECSRSE SSR LLL LL 
MASON'S PATENT Used on the New TOWER BRIDGE. 


NWEARABLE, 


UN 
NON-SLIPPING 


STAR TREADS. 


SYNDICATE, Ltd., 15, Barbican, London ЕКС. - 


3 COVERS AND CASINCS, 


2 BLOCKS, BOARDS FOR SWITCHES 
in Stock and Made to Any Design. 

774 ACCUMULATOR CASES 

„ And BATTERY BOXES 


MADE 7T )RDER 


"F. & G. HARRIS, 


* 
TIMBER MERCHANTS AND MOULDINC MANUFACTURERS. 


58, WILSON STREET, FINSBURY, E.C. 
LONDON. 


Hydrant, мане 1а Inspection, and other 


Coal Plates, &c 
Contractors to Н.М. War Ofice and the © 
Admiralty. a 


42, ORANGE ST., Gravel Lane, SOUTHWARK, x 3 


OFFICES 
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LARGE STOCK KEPT IN LONDON, 
FOR THE 


CONSTANTIA 


INCANDESCENT LAMP MANUFACTORY 


Of Venloo, Holland, 


sí, Messrs. GONZE and SIMON, 


Sa, QUEEN VICTORIA STREET, B.C. 


5, 8, 10, 16, 25, 32, 


rer 23, З and 33 
an с.р., 
CANDLE, FLAME, A EPONE 
BATTERY, 
COLOURED AND TO 
ORDER. 


FROSTED LAMPS. 


VULCANITE. 


HARPUR O INDIA- RUBBER "C. 
ndon Warehouse F. WI 
138, LONDON WALL, WOOD, STREET, EC. 


" EBONIT 


CHARLES JENNINGS es 


(Successors to GEORGE SCHULTZ & CO). 
SPECIALITIES: 


DYNAMO-FORGINGS AND ARMATURE DISCS 
хш ISOTROPIC IRON. 


TRANSFORMER STAMPINGS of Lowest known Hysteresis Loss. 
Telegrams: “STEELHEAD Lonpon.” 90, Cannon St., London, E.G- 
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CONNOLLY BROTHERS, LIMITED, 


Blackley, MANCHE STER. 


INSULATED WIRE & CABLE MANUFACTURERS. 


Agents for 


SCOTLAND, 
THE UNITED ASBESTOS CO0., Ltd., 93, Bothwell Street, Glasgow. 


TELEPHONE No. 4400. TELEGRAPHIC ADDRESS: “SALAMANDER GLASGOW.” 


Bg" A Stook of tho Loading Sizes kept at the above address. SE 
a sd 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 
Every requisite for the above, including Dynamos, Steam Engines, Boilers, 


and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., cat, MANCHESTER. 


On page vii. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and Woilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of aii Sizes up to 1,500 h.p. The “ECONOMIO” Boller is one of the best 
— —— — — — steam generators before the public not only 
7 for Efficiency but for Economy and Dura. 
bility. This Boiler contains particularly 
good features and high qualities, and ш 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIO LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
SUCCESS. 
Cornish, Lancashire, ' ' Essex," Vertical, Loco- 
motive, “ Economic,” Safety, Water-Tube, 
Marine, and other Bollers. 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Telegraph Address: ‘' PAXMAN,COLCHESTER,” Paxman's Patent “Economic” Steam Boiler. BOILERS MADE UP TO 200%. WORKING PRESSURE, 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E.C. 
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Portable апа Semi-Portable Engines. 
Semi-Fixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi-Pixed Engines and Boilers. 
Compound Horizontal Fixed Engines 
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NOTES. 

In our ** American Notes" will be found a very interesting 
account of a lawsuit brought by the United States against 
the Compagnie Frangaise des Cables Télégraphiques and two 
American Telegraph Companies, for combining and con- 
врігіпр together for the purpose of monopolising a part of the 
trade and commerce between the United States and 
foreign nations.’’ To those connected with Cable Companies 
it has long been known that the Government of the United 
States has always refused, as being contrary to law, the right 
to land cables in its territory, so long as the cables start from 
a place where their owners possess, and persist in maintaining, 
exclusive landing rights. But this is, we believe, the first 
time the question has been raised in the Law Courts, and we 
shall watch with considerable curiosity further developments. 
If the facts be as stated, however, there can be little doubt as 
to the result. 


— 

Tue position for the French Company looks uncommonly 
like a deadlock. 
ment (in consideration of a very large subsidy) to connect 
France and the French Antilles with the United States, and, 


of course, in the sacred name of Patriotism, the Company | 


has the monopoly of landing rights on French territory for 
such a connection, which neither it nor the Government nor 
the French public, with the fear of English cable enterprise 
before their eyes, will be willing to relinquish. On the other 
hand, UNCLE Sam says, Abandon Monopoly all ye who enter 
here." It is a very pretty dilemma ; and the method said to 
have been selected to avoid a choice of the horns, although it 
may seem smart to some, strikes us English as rather thin, 
and pretty sure to aggravate the position. 

From another point of view this Free Trade legislation and 
action of the Union is in sharp contrast with the state of the 
law and of public opinion, which permit the creation of 
gigantic trusts, formed to monopolise some of the necessaries 
of life. It is further not exactly consistent with the proposal, 
believed to be supported by a large section of the people, to 
tie silver to gold at a ratio of 16 to 1 by a process of sustained 
cornering. We suppose, however, the step in question is the 
application of a sort of Monroe doctrine to submarine cables ; 
and, therefore, even if not sensible in itself would be 
covered by that sacred name. 


It is under contract with the French Govern- | 


Тнк announcement made elsewhere in our columns of the 
discovery of a new class of compounds—the percarbonates— 
is of more than usual interest. Not only are such bodies of 
much intrinsic importance, but, in addition, the manner in 
which the possibility of their preparation and the process for 
obtaining them were foreseen, is well worthy of note. Two' 
investigators, Messrs. E. J. Constam and A. von Hansen, 
working at the Zurich Polytechnic, were impressed by the 
teachings of the electrolytic dissociation hypothesis in this 
direction, namely, that it seemed to them probable that the 
imaginary ions K and KCO,, resulting from a solution of 
potassium carbonate in a limited amount of water, might be 
induced to materialise in some sort by subjection to the action 
of a current under conditions favourable for the persistence 
of one at least of them. That K, the molecule corresponding 
with the ion K, would be formed, could not be hoped for, even 
in the presence of as limited a quantity of water as is connoted 


by the employment of a saturated solution of potassium car- 
bonate as the electrolyte to be dealt with. That K,C,0, might 


be caught appeared not beyond the bounds of possibility. 
An advantage directly accrued from the fact that K, is 
familiar enough as the vapour of ordinary metallic potas- 
sium, whereas K,C,0, has been hitherto unknown. Going 
to work on the assumption that (1) a concentrated solu- 
tion of potassium carbonate would be the best electrolyte; 
that (2) the electrolyte should be kept cold; that (8) the 
current density should be made great at the seat of the 
formation of a peroxidised product such as K,C,0, that 
is to say, at the anode, Messrs. Constam and Von Hansen 
have succeeded in preparing a substance to which, assuming 
the correctness of their data, there is no reason to deny the 
name of potassium percarbonate. For the details of the 
mode of formation and of the properties of this body we must 
refer our readers to the article already adverted to. 


DAL with the general aspect of the question, we 
may say at once that, from a chemical point of view, there is 
nothing so inherently improbable in the existence of K,C,O, 
as to lead us to reject evidence which is clearly advanced 
soberly and in good faith. The existence of persulphates 
—also formed by the electrolysis of ordinary sulphates 
under regulated conditions—lends much credibility to the 
announcement. Further, if we mistake not, four or five 
years ago some indirect evidence was brought forward of 
the existence of an acid, which may be termed true carbonio 
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ingenious method has been devised by Colonel Warxm, and is 


acid, inasmuch as it stood in relation to the hypothetical- 


body H,CO,, much as H,SO, does to the equally agreeable 

fiction H,SO,. Turning, however, to the details of the dis 
= covery, more caution is necessary. The belief that it has 
arisen from a consideration of what, according to the hypo- 
thesis of electrolytic dissociation, should occur when a normal 
alkali carbonate is dissolved in water, is, no doubt, genuine; 
but it must, nevertheless, be independently adopted with 
some reserve. It is always easy to fit a skeleton theory 
to the facts—especially if that skeleton be not osseous, 
but cartilaginous. It is not generally supposed, even by 
perfervid upholders of the all-present ion, that electrolytic 
dissociation occurs to a sensible extent in solutions which are 
highly concentrated. That one so strong as that of potassium 
carbonate (а very soluble salt) in water, should contain an 
appreciable number of molecules dissociated into the ions 
K and KCO, seems to need much demonstration. In addition, 
one of the conditions believed to be necessary by the advancers 
of this explanation—the use of a high-current density to wit— 
has totally failed of application. Surely it is a little unne- 
cessary to make arbitrary scission of an innocent molecule for 
the purpose of simplifying in an intangible degree the compre- 
hension of its oxidation to a body of a type somewhat different 
from itself. It is very much as if опе were to promulgate the 
dogma that oxygen is an allotropic form of chlorine, in order 
to explain the oxidation of an acid solution of ferrous chloride 
to ferric chloride by means of potassium chlorate. It is burn- 
ing down a house to roast a pig. Of course, there is the 
retort that, as the house is already well alight, the pig may 
as well be roasted. Putting all doubts aside as to the precise 
part played by the ionic hypothesis in the conception of the 
idea of producing KC, O,, the fact remains that Messrs. 
Constam and Hansen have made a capital discovery, and are 
to be heartily congratulated thereon. 

Ат length it would seem that the standard screw gauges of 
the British Association are to be emancipated and provided 
with a home, or, we trust, several homes, of their own. For 
some years they have lived under the thraldom of a somewhat 
theoretical and paper existence. True, indeed, manufacturers 
on their own responsibility have embodied them in the flesh, 
or rather metal, and have used them in their works ; but there 
has been a fairly general complaint that screws and dies used 
by Messrs. A. and B. refuse to associate with taps and nuts 
turned out by Messrs. C. and D. This lamentable state of 
affairs arose from the lack of means to standardise and 
frequently check the taps and dies and screw-plates used by 
the various manufacturers of apparatus and machinery. 


Tue British Association Committee will change all that; or, 
at least, we hope so. It has set itself the task of placing on a 
thoroughly practical footing a system of testing and gauging, 
whereby every workman may be able to ascertain at any time 
whether the screw-plates and taps on his bench are up to 
standard. There is, first of all, to be a central home for the 
primary standards, wherein accurate template combs of the 
B. A. screw-threads may be photographically or microscopically 
compared with the master gauges used by manufacturers. An 


миин ——— —k —— —— — 


described at the end of the Report, which we reprint this 
week, of photographically obtaining a comparison picture con- 
taining the standard comb, a scale of ten-thousandths of an 
inch, and the thread to be tested, as shown in an illustration 
given with the Report. This method of gauging is applicable 
only to full screws, and the Committee confesses to having 
failed to devise a primary test for open screws. On the other 
hand, it is evident that an accurate gauge for full screws 
furnishes indirectly a gauge for the corresponding open ones. 


— — 


BESsES this central standards depot, each manufacturer 
and every workman are to be enabled to check their actual 
tools on the spot, from time to time, as rendered necessary by 
wear and tear. For this purpose the Committee recommend 
the use of a carefully-tested half-nut gauge, as a check upon 
injury to the pitch of the thread, together with gauge callipers 
for testing the inside and outside diameters of the screw. A 
further advance in the practical utility and uniformity of the 
B. A. screw-threads has been made by the Committee, in its 
recent Report, in the publication of a working margin 
between full and open threads. It is a well-known and 
obvious fact, that a mathematically accurate full thread will 
not pair with a mathematically accurate open thread of the 
same pitch. A certain clearance, or working margin," is 
necessary ; but this must be kept within very narrow limits if 
the two threads are to make a good fit. 

Тнк recent communication to the Royal Society of New 
South Wales from Prof. Liversiwer on the composition of sea 
water gives the result of much careful and laborious work ; 
but probably all that will concern the general reader is the 
fact that he finds that it contains about 0°5 to 0:8 grain 
of gold per ton, thus confirming the work of Вомзтлрт 
published some years ago. As the comparative test with a 
gold solution of known strength showed that the method of 
estimation employed gave low results, the amount of gold in 
solution in sea water is probably greater than that shown by 
analysis. The presence of the precious metals in sea water 
has also been indicated by indirect methods; for instance, 
thirty years ago FoRcHHAMMER discovered silver in coral to 
the amount of about half a grain to a cubic foot, and it had 
also been detected some years earlier in seaweed. In both cases 
the silver could only have come from the waters of the ocean. 
Now, supposing gold and silver to exist in solution in sea water, 
one would expect them to be deposited slowly on metal by 
electro-chemical action. About forty years ago Mr. Е. FID 
investigated the matter from this point of view in the case of 
silver, and found that old sheathing that had been used on 
vessels contained a much higher percentage of silver than it 
did when new. Prof. Lrversivcs finds that in old sheathings 
of “ Muntz metal" the amount of silver per ton ranges from 
20z. to over 6oz., and that of gold from 4'7gr. to 1dwt. 22gr. 
Now, in round numbers the amount of gold found in the 
waters on the Australian coast ranges from 180 to 260 tons 
per cubic mile; and if the gold is uniformly distributed 
at the rate of lgr. per ton throughout the 400,000,000 
cubie miles, which are given approximately as the con- 
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tents of the ocean, the total amount would be over 
100,000,000,000 tons of gold! Gold in such quantities 
is sure to attract the attention and fire the imagination of 
the company promoters, more particularly when the figures 
on which the calculation is based have been supplied by a 
Fellow of the Royal Society, who is Professor of Chemistry in 
the University of Sydney, and we are sure to have electrical 
methods for its recovery suggested. Last year we commented 
on electrolytic trawling devices for the extraction of the gold 
contained in sea water; and we still venture to think that it 
will be some time before their employment increases the 
dividends earned by ocean liners, or enables our fleet to make 
any sensible decrease in the Naval Estimates; but possibly 
old copper sheathing may find profitable utilisation in the 
form of anodes in electrolytic copper refineries, if it should 
prove correct that the sheathing of vessels receives a gratui- 
tous deposit of the precious metals from the ocean. 
PrepayMEnT meters have proved a gold mine to the gas 
companies, and now it is proposed by the Electric Lighting 
Extension Syndicate to tap the same money-yielding social 
strata by means of an electrical penny-in-the-slot apparatus. 
Of course, the promoters are very sanguine as to future profits; 
and if modest starting capital, reasonable remuneration to 
vendors, and a good idea can ensure success, this little 


venture should attain it. 
— — 


Mock, of course, depends upon the Bastian-Hodges device 
being cheap, strong, reliable and compact. The penny-in-the- 
slot mechanism is arranged, of course, to be fitted on to any 
meter. The penny which is inserted acts as a buffer to two 
links of a switch, which are shaped respectively as a hollow 
cylinder and plunger. On pressing the handle of the switch 
the lights are turned on if the penny is in position ; and at 
the same time a ratchet wheel, which gears into the counting 
train of the meter, is turned back a pennyworth. A weight, 
attached to а string passing over а pulley fixed to the ratchet 
wheel, is thereby lifted a corresponding amount. When the 
* pennyworth of electric energy has been consumed, the 
weight has dropped io its original position, and, ringing an 
electric bell on the way, switches on an electromagnetic 
mechanism which allows the bar of the switch to be pulled 
back by a spring, and everything resumes its original posi- 
lion. The apparatus requires extra energy at the moment 
only of switching off, and the number of extra watt-hours 
consumed thereby is insignificant. 

— — 9 — —29—P————— — —— 


Cable Interruptions. Date of Interruption. 
Puerto Plata— Martinique Dec. 19, 1896. 
Monte Alegre—Santarem ........................ May b, 1896. 
Para—Maranham ................................. Oct. 8, 1896. 


Lightning Fatality.—An inquest was held this week on the 
body of Thomas Watson, 18, Prescot, who was killed by light- 
ning while playing in a football match at Newsham Park, 
Liverpool, on Saturday afternoon last. Dr. Richardson said 
that when he was called to the park he found Watson dead 
from shock from lightning, which had injured both body and 
‘clothing. 

The Submarine Telegraph Memorial. We understand that 
at the first meeting of the Executive Committee formed in con- 
nection with the above idea, it will be proposed to invite Dr. 
John Hopkinson, President of the Institution of Electrical 


Engineers, to allow his name to be added to the list of members 
of the Executive Committee. At the time the original list was 
drawn up for the purpose of submitting it for the considera- 
tion of the General Committee, Dr. John Hopkinson's accept- 
ance of the invitation to take part in the scheme had not bee 
received. | 

Oulvert Explosion in Berlin.—A few days ago, says the 
Elektrotechnischer Anzeiger, an explosion startled the inhabitants 
of the Spittelmarkt. The double granite cover of a surface 
box was blown out with a loud report, and a shop window and 
an arc lamp were shattered. Nobody was injured. A cover 
some distance off was lifted at the same time. This is the 
second explosion that has occurred within a short space of 
time. The cause of this one was said to be a short-circuit, 
which melted a fuse and ignited the gas in the conduit. 


The Calculus for Engineers.—The Heriot Watt College of 
Edinburgh, following the example of Prof. Perry at Finsbury, 
is making а new departure during the coming session, in adding 
to their evening classes in engineering a course on the ele- 
mentary calculus, and its application to engineering and elec- 
trical problems, as recommended by Prof. Ewing in his report 
to the Scotch Council on Education in March last on the 
teshnical department of the College. The class meets on 
Monday evenings, and should prove valuable to the engineers 
of Edinburgh who have not included this branch of mathe- 
matics in their former training. It is under the control of 
Mr. Lawrence Birks, B.Sc., A.LE.E, the newly-appointed 
assistant professor of engineering of the College. 

Electricity in the Navy.—The following particulars with 
regard to the electrical equipment of H.M.S.’s “ Powerful " and 

Terrible” are taken from the Engineer. The plant consists 
of three 80-volt 600-ampere direct-coupled dynamos running at 
300 revolutions, two sets being in connection with the main 
engine room under the proteotive deck, the third being on the 
main deck amidships. The lighting of the ships is carried out 
by 800 50 c.p. and 16 c.p lamps on the double-wire system. 
Mastheads, maintops, semaphores, telegraphs, compasses, side- 
lights, and signal lanterns are all separately lighted and 
under control from the deck. Each ship is provided with six 
search-lights (50,000 nominal с.р.), two lights being on the 
forward and two on the after bridge, and one on the top of 
each mast: Electric motors are used throughout, not only for 
training and elevating the large guns, but also for the ammu- 
nition hoists. The submerged torpedos will be fired by elec- 
tricity from the directing houseon theconning tower. Apparently 
no use has been made of electric motors for ventilation. 


Arc Lamp Patent Amendment.—The Helios Actien Gesell- 
schaft für Elektrisches Licht und Telegraphenbau, of Köln- 
Ebrenfeld, Germany, have applied for leave to amend the 
specification of the letters patent No. 18,245 of 1888, granted 
to Carl Coerper for Improvements in Electric Lamps ог 
Lighting Apparatus.  Particulars of the proposed amend- 
ments were set forth in the Illustrated Official Journal (Patents) 
issued on October 7, 1896. The patent in question is for 
improvements in the well-known “ Helios” arc lamp, and the 
amendments refer to details which were not in themselves 
novel at the date of the patent, though the patentees claim that 
the lamp which is made up of these details is novel. Tbus 
the number of claims has been reduced from eight to two. 
The first now is: “The construction of an electric arc lamp 
substantially as herein described, and illustrated by the 
drawings hereto annexed” ; and the second is the construction 
of the bridge-piece to serve as a reflector, or the fixing of a 
reflector to the bridge-piece. The other claims for details in 
the construction of the guiding and brake mechanism are to 
be struck out. 


Search for Solar X-Rays.—The American Journal of Science 
for October publishes a Paper by Florian Cajori, which de- 
scribes experiments made to ascertain whether X-rays are 
present in solar radiation. During preliminary experiments 
made in Colorado Springs, it was found that a sheet of 
aluminium would allow certain solar rays to pass through. 
These were not Róntgen rays, for the reason that black paper 
placed between the aluminium and the photographic plate 
seemed to cast as deep a shadow as did a strip of iron. After- 
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wards a photographic plate was placed in a water-and-light- 
tight tin box, fitted with an aluminium window, and so 
arranged that the rays had to penetrate a sheet of aluminium 
0:29mm. thick, a few layers of paraffin and black paper, and 
100 pages of a book. Seven pages above the plate thin metallic 
plates from 5mm. to 20mm. wide were placed between two 
leaves, which were gummed together to hold the plates in 
position. The box was taken to the summit of Pike’s Peak 
(elevation 14,147ft.), and fastened by wires upon a roof sloping 
southward. The box was left in that position from June 27th 
to August 10th. When subjected to the usual process of 
development the plate failed to show any action of rays, and 
presented a uniform surface, without traces of shadows from 
the metallic strips. Another plate, similarly exposed from 
July 7th to August 28th in Rosamont Park, near Pike’s Peak, 
at an altitude of 9,200ft., gave the same result. Thus, even 
in high altitudes, no evidence of the presence of Róntgen rays 
in solar radiation was obtained. 


“ Atlantic Telegraph Cables.”—-This is a brightly written 

brochure, briefly describing the accomplishment and present 
resources of Atlantic telegraphy ; and a glance through its 24 
quarto pages enables one to praise the legible printing as well 
as the unusually successful reproduction of the illustrations. 
Mr. Oscar Moll’s command of the English language is, for one 
not to the manner born, to say the least striking. It has been 
said that the judgment of contemporary nations is the best 
immediate approach possible to the verdict of history. We 
hope as Britons that this is not so, in view of recent continental 
criticisms of this country ; but if it be, it is curious to notice 
that undgs the heading The Cable Triumvirate” are given 
portraits of, Sir John Pender, Sir James Anderson and Mr. 
Cyrus Field, by-the-by without acknowledgment. This also 
applies tor&he reproduction of the fine picture of the “Great 
Eastern” by Mr. Robert Dudley. Altogether, this booklet 
will convey to those unfamiliar with the subject a better idea 
of the essential facts relating to ocean telegraphy than might 
be gathered from a much larger work. Nothing is so difficult 
as to tell the truth historically, and one slip is noticeable. 
On page'6 it is said that Sir Samuel Canning was placed in 
charge of the engineering department of the 1865 Atlantic 
cable; as a matter of fact, he was in charge of the expeditions 
of 1865-6. Somewhat unaccountably, however, like others of 
the pioneers, he took little part in the subsequent extensions 
of submarine telegraphy. Mr. Moll’s book is published by 
Messrs. Waterlow and Sons. 


A Method of Reading Galvanometer Defiections.— Mr. C. 
B. Rice, in the American Journal of Science for October, 
describes a method of reading galvanometer deflections devised 
by Prof. Hastings, which, though not employing such a long 
index arm of light as the usual mirror or telescope methods, 
yet enables a much more accurate reading to be taken than 
does an ordinary pointer. The suspended mirror is plane, and 
has a small hole at its centre, or else has the silver removed in 
a small circle of about 14mm. diameter. The case of the gal- 
vanometer and the coil frame are cut away behind this hole 
if necessary, so that one can look right through the mirror. 
Facing the mirror, but at a slightly higher level, is placed a 
small lens, and directly under the lens is a scale. The distance 
of the lens and scale from the mirror is adjustable, say, from 
bcm. to Теш. On the opposite side of the mirror to the scale, 
and at a similar adjustable distance, is fixed a fine point 
of dark material on a white background. On looking 
through the lens an image of the scale is seen, and 
the black point is also seen through the hole in the mirror. 
In the instrument Prof. Haatings has constructed, the 
magnet is a circular steel disc of lcm. diameter, polished on 
both sides for convenience, serving as a mirror, hung between 
two coils of wire, with a silk suspension of about 5cm. The 
coils are of number 39 S.W.G., with an outside diameter 
of 2:5ст., and have a resistance each of six ohms. The 
brass covers which fit over the coils are provided with openings 
closed by glass, so that there is a clear view of both faces of 
the magnet, while air currents are excluded. There is a 
small aperture of l:4mm. diameter in the centre of the steel 
mirror. It seems to us that a similar galvanometer would be 


very useful for street work. When the distances of the lens, 
scale and index from the mirror are once adjusted, the instru- . 
ment can be set up anywhere and used at once. In this 
respect it is much more convenient than the reflecting or the 
telescopic arrangement, and it is manifestly considerably cheaper. 
It might be used in many instances where only a moderately 

high sensibility was required. | 


High Carbon Steel Rails for Tramways.— In a Paper 
recently read before the New York Street Railway Convention, 
Mr. C. L. Allen states that rails of hard steel, the analysis of 
which showed a greater percentage of carbon than the standard , 
specification of rail-steel, have been advocated by some of ће 
steam railway systems for some years, and their use has been 
a success in every way. The most notable instance of high 
carbon rails, he stated, is on the New York Central Railroad on . 
the Hudson River Division near Spuyten Duyvil. These rails 
have been subject to as heavy traffic as any rails laid in America. 
They have been under traffic for nearly six years, and up to 
this time, he believed, none had broken. When these rails : 
were first delivered by the makers, so certain were they that . 
the rails would become broken under traffic, that due warning 
was given the railroad company by the makers, that they 


would not be responsible for the damage which would most 


certainly occur from breakage. Early this year Mr. Allen 
consulted with one of the firms of inspectors of steel in, 
regard to the wearing quality of high carbon rails as 
compared with that of rails known as standard Bessemer 
railsteel; and their judgment was that high carbon rails 
will give from 40 to 60 per cent. greater life than rails 
of standard Bessemer steel. When steam roads began to 
ask for steel rails the composition of which called for high: 
carbon, an extra price, from $2 to $4 per ton, was asked by the 
rail makers; but to-day these rails are obtainable for the same . 
price as those of standard rail-steel specifications. In Syracuse 
this year. rails 60ft. in length, 9in. in height, with the half- 
groove section, are being laid. The joint is the ribbed or 
corrugated 12-bolt, 36-in. joint. The contract with th» rail 
makers calls for rails the composition of which is as follows :— 
Carbon from 0:53 to 0:63 per cent., phosphorus not to exoeed 
0-095 per cent., sulphur not to exceed 0:07 per cent., manganese 
0°80 to 1:09 per cent., silicon 0:10 to 0:12 per cent. Five miles 
of track with rail of this specification have been laid, and it is. 
hoped this year to lay 20 miles. Mr. Allen has noticed that the 
wear on the head of the rail by car wheels in the course of a 
month does not make any impression other than brightening it 
at this point, while in rails of standard specification under the 
traffic of two weeks the metal in the head of the rail rolls to 
the outside of the head to a very perceptible degree. The fact 
that there is a longer life to rails of hard steel will appeal to 
every railway and tramway man as an economy which cannot 
be sacrificed. | 


Contemporary Electrical Science.—In the Journal de Physique 
for October, M. LiPPMANN describes a pendulum absolutely free 
from the disturbance caused by all the usual escapements. Its 
motion is eleotrically maintained, and is based upon the law 
that the algebraic sum of the disturbances produced by equal 
impulses delivered when the pendulum has arrived at the same 
point on the upward and downward path is zero. The only, 
difficulty is that of making these two impulses strictly equal. 
This is done not by a short ordinary current traversing the coil 
which attracts the bob, but by sending a discharge from a con- 
denser through it. This depends only upon the capacity of the 
condenser and the E.M.F. of the battery charging it. The 
latter remains constant from one swing to the next, and the 
result is a pendulum free from the residual errors hitherto 
attached to even the best pendulums. Г. BENoisT gives 
instructions for making the gold leaf electroscope with three 
leaves, already referred to in these columns (see The Electrician, 
July 31st, p. 433). Pierre WEIss writes on the magnetism 
of crystalline magnetite. He cut some dodecahedra from 
brozzo in various directions, and found the greatest residual 
and the least total magnetisation in the direction of the 
quaternary axis. The Paper is illustrated by some interesting 
diagrams, showing the distribution of magnetisation in the 
direction of the field, and perpendicular to it. 
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THE LOCALISATION OF FAULTS IN ELECTRIC 
LIGHT MAINS.* 


BY F. C. RAPHAEL. 
(Continued from page 723.) 


Serres Arc Lamp Crecuits. 


The Potential Method.—Suppose a circuit of 20 lamps in 
series, supplied at 1,000 volts pressure. We can consider 
that each lamp with its connection causes a fall of potential 
of 50 volts. Thus, in Fig. 55, the difference of potential 
between the + pole on the switchboard and the point 8 
would be 150 volts; between the + pole and the point 19- 
950 volts. If every part of the circuit is equally well insu, 


lated, the potential of the + pole will be +y, and that of 
the — pole - s if V is the potential difference between the 


terminals. Thus, in the example just cited, the potentials of 
the switchboard terminals will be +500 and – 500 volts 
respectively, if the insulation of the machine, switchboard 
and outside circuit be in good condition. But now, if a fault 
exist at point 3, say, the potential of this point will be О, that 
of the + terminal 150 volts, and of the — terminal — 850 
volts. 

о A, 1 A 


Р Fault 
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To give this simple rule as an algebraical formula : — 
If V be the potential difference between the switchboard ter- 
minals, ж the number of lamps, and v the drop of volts per 


lamp 8 
л 


If V' be the potential of the + pole, and V" the potential of 
the – pole, and if the sections be numbered from 0 to л (as in 
Fig. 55 from 0 to 20), the number of the faulty section will be 


М ог x аы (V — V" being here the arithmetical difference). 

To measure V' and V" either a high-resistance voltmeter or 
an electrostatic one may be used, one terminal being connected 
to earth, the other to the end of the cable. It is preferable to 
make this latter connection at the point where the cable leaves 
the switchboard, as there is usually a considerable fall of pres- 
sure in the regulating device. 

At the Londonderry central station this method is used in 
conjunction with a Kelvin electrostatic voltmeter. There is a 
drop of potential of 50 volts per lamp, and the circuits have 
each 50 lamps, so that the normal pressure of the switchboard 
terminals should be+1,250 and - 1,250 respectively. The 
voltmeter is adjusted to give a reading of 1 scale division per 
50 volts. Thus, if one day the normal reading 25 is not 
obtained, the reading from the + pole wil be the uumber of 
the faulty section. The circuits should be tested daily in the 
ordinary way as well (or during working by one of the methods 
described in the chapters on Insulation Testing during 
Working), as a fault in the middle section (No. 25 at 
Londonderry or No. 10 in Fig. 55) will not alter the normal 
reading. 

Having determined between which two lamps the fault lies, 
a galvanometer may be taken to the circuit and connected in 


* From a forthcoming work to be published by Zhe Electrician Printing 
and Publishing Company. All rights are reserved. 


turn between each end of the faulty section and earth. 
Suppose the fault is in the section A B (Fig. 56). If d, is the 
current through the galvanometer when it is connected 
between À and earth, and d, the current through it when 
between the point B and earth, the distance of the fault from 
d 
À is pl 
d, +d, 
d, +4, being the arithmetical sum of the readings, and / being 
the length of the section A B. The readings of the galvano- 
meter are assumed to be proportional to the current through it. 
This localisation is only approximate, however. For it to 
be accurate the current through the lamp circuit would have 
to be absolutely constant during the test. The resistance of. 
the galvanometer must be so high that the variations in the 
resistance of the fault do not materially affect the reading. 
The instrument need not be very sensitive; if it is found to be 
too sensitive to the variations of the main current, more 
resistance must be put in series with it. 


Fault 


Fig. 56. 


The Loop Method.—The connections are shown in Fig. 57. 
I, Iz, Iz. . . . are incandescent lamps, all of the same size, 
connected in series. "There are as many of these as there are 
arc lamps іп the circuit. The galvanometer G has one terminal 
connected to earth. The other terminal is connected with 
different points of the incandescent-lamp circuit until the 
position of least deflection is found. This point corresponds 
to the position of the fault on the outside circuit. Thus, if it 
is between I, and I,, the fault in the outside circuit is between 
A, and À,. 

^A nearer localisation may now be obtained, if desired, by 
testing in the street with a high-resistance galvanometer, ав 
described just above. One might, instead, take a loop test in 
the street by connecting a bridge to the ends of the section 
between the two lamps A, and A,, and thus localise the fault 
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more accurately. But the author considers this too dangerous 
on a high-pressure circuit. The faulty part of the cable would 
be at a low potential, it is true; but there is always a possi- 
bility of the fault getting momentarily sealed up, or of another 
and worse fault developing somewhere else in the circuit, 80. 
that the tester might receive a severe shock. 

Altogether one must be exceedingly careful in carrying out 
these tests on high-pressure series circuits, though they may 
not be so dangerous as tests on high-pressure networks on the 
parallel system. It must, however, always be borne in mind 
that parts of the mains are at a high potential, and before 
touching any wire the tester must satisfy himself that he is 
well insulated and cannot make contact with earth by a slip 
of the hand: These recommendations are perhaps unneces- 
sary here; the engineer of & central station knows exactly 
where the danger is in handling high-pressure wires and 
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apparatus. But such words of caution cannot be repeated too 
frequently. Although the engineer may feel hurt by their 
reiteration, it is better than that their omission should con- 
tribute to the same result in its literal instead of its figurative 
Sense. 

For clearness’ sake the figures have all been drawn as if the 
-go and return cables do not run together. In practice the 
lamps are almost invariably all on the one cable,* and either 
the section from A, to the station or that from A, to the 
station (Fig. 55) includes the whole return cable. 

Faults in series incandescent circuits may, of course, be 
localised in the same way as faults on series arc systems. 
‘The locality of a short circuit on a series circuit is determined 
by noting which lamps are out or not burning properly. 

The methods for localising during working have now been 
-fally described, and their good and bad points have been 
noted. The methods best adapted for the network of any 
particular station may be picked out, and a programme or 
‘plan of compaign may be made out for each of the con- 
ttingencies that may occur. So as to be ready for an emer- 
gency, such a scheme should be written out and kept handy ; 
sketches of loops likely to be used, with the “ equivalent 
lengths” of their component sections already marked on, are 
also useful. The instruments necessary should always be 
ready for use long before there is any suspicion of a fault; the 
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\wires for the connections should be ready cut to length, 
trimmed and scraped, including two wires of known length, 
section and resistance, to connect to the cable loop in case 
one be needed. Faults very often occur without warning, and 
usually have to be removed without the slightest loss of time. 


FauLT-SIdNALLINd NETWORKS. 


It is possible to design a network of “ test wires,” which is 
laid alongside of the cable network, and which, when con- 
nected to suitable indicators in the station, will automatically 
signal not only the occurrence of a fault, but also, within a 
certain limit, its position. The author proposes to call such 
‘systems of test wires fault-signalling networks," until a 
better name has been suggested for them. This employment 
of test wires to signal faults was introduced by Herr Agthe 
and Dr. Kallmann, of Berlin, f and it has been found of great 
service on the distributing network there, 

The following is the principle of Herr Agthe’s original 
method, which can be used on any low-pressure system :— 

Fig. 58 shows two pairs of cable, +A, —A, +Band - B, 
connected to the 'bus bars at the station; these may be con- 
sidered as two different portions of the network. Laid up 
with each cable is a test wire, —a, +a, —b or +b. These 
are insulated wires of small gauge, say No. 14 or 7/22, 
occupying the position in the cable shown in Fig. 59. The 
wires —a and — b are connected through indicators I, and I, 
to the — bus bar, and +a and +b are connected through 
indicators І, and I, to the + 'bus bar. For the present these 
indicators may be supposed to be of the type ordinarily used 
for bells or telephones, but having coils of exceptionally high 


* In modern concentric systems on the ioner conductor, though several 
concentric series arc networks still exist with the lamps on the outer 
conductor. 

+ See a Paper read before the Elektrotechnischer Verein, by Dr. 
Kallman, Klektrotichnische Zeitschrift, March 17 and April 28, 1893; 
translated in The Electrician, Vol. XXXL, p. 108. | 


resistance; the details of their construction will be entered 
into later. 

Now suppose the cable +A be damaged in such a way that 
the wire —a is brought in contact with the conductor of the 
cable. A circuit is formed from the + 'bus bar through A to 
the fault, then back through —a and the indicator 1, to 
the —’bus bar; and the flap of the indicator I, drops, signal- 
ling а fault on the + cable in the portion A of the network. 


Ечо. 59. 


It often happens that through mechanical damage a contact 
between the main and test wire is established at once. But 
in any case an arc is formed at the fault, and in almost 
every instance this suffices to melt the insulation of the test 
wire and make the connection required. 

Putting this principle into practice it must be remembered 
that it is the original function of the test wires to indicate at 
the station the pressure that exists at the feeding points. To 
effect this, each test wire must be connected with the opposite 
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Fro. 60. 


main at the feeding points, instead of at the station. This is 
done through a fuse d. The station end of the test wire is 
connnected through the indicator to what we will call the 
test-wire bus bar, - T, or +T,, and a voltmeter Vi із con- 
nected between the two test-wire bus bars. This will be 
clearly understood on examining Fig. 60. 


(To be continued.) 


ON A COMPLETE APPARATUS FOR THE STUDY OF 
THE PROPERTIES OF ELECTRIC WAVES." 


BY J. CHUNDER BOSE, M.A., D.SC. 


The work of Hertz and his eminent successors, both here 
and in the Continent, has opened out for study a new region 
of ethereal vibration, bridging over the gap that hitherto 
existed between the comparatively slow electric vibrations and 
the quick oscillations which give rise to radiant heat. In the 
vast range of possible ether vibrations we recognise only a few 
octaves by our senses; the rest are beyond our perception. 


* Abstract of a Paper read before the British Association аб Liverpool, 
Section A. See also The Electrician, Vol. XXXVI., pp. 289, 290, 291. 
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Many unexpected properties of these little-known ether waves 
are now being gradually discovered. Confining our attention 
io the electric waves, we find that there are many important 
problems which may perhaps be better attacked with these 
comparatively slow ether vibrations; among which may be 
mentioned the determination of the indices of refraction of 
various substances which are opaque to visible light, but are 
transparent to the electric ray; the relation between thedielectric 
constant and the refractive index when the rates of oscillation 
are made comparable in the two determinations; the varia- 
tion of the index with the frequencies of vibration. Then 
there are the phenomena of double refraction, polarisation, 
and the magnetic rotation of the electric ray ; the determina- 
tion of the wave-length and other problems of a similar nature. 

The fascination of the subject drew me to its study, though 
the investigations were rendered exceedingly difficult in India 
from want of facility for making the necessary instruments. 
I ultimately succeeded in constructing a few instruments with 
which I was able to obtain the values of the indices of refrac- 
tion of various substances for electric waves, the wave-length 
of electric radiation, and to demonstrate the phenomena of 
double refraction and polarisation of the electric rays. The sim- 
plified apparatus with which many of the properties of electro- 
magnetic radiation may be studied is here exhibited. This is 
а duplicate made by Messrs. Elliott Brothers of the somewhat 
rudely constructed apparatus which I brought from India. 
I also take this opportunity of thanking Mr. Bolton, F. R. A. S., 
of the Mathematical Instrument Department, Calcutta, for 
the divided circle in my apparatus. 

The following are the experiments which may be carried 
out with this apparatus :— 

A. Verification of the laws of reflection. 1, Plane mirrors; 
2, Curved mirrors. 

B. Phenomena of refraction. 1, Prisms; 2, Total reflec- 
tion ; 8, Opacity caused by multiple refraction and reflection ; 
4, Determination of the indices of refraction. 

C. Selective absorption. 1, Electrically-coloured media. 

D. Phenomena of interference. 1, Determination of the 
wave-length by curved gratings. 

E. Double refraction and polarisation. 1, Polarising gratings ; 
2, Polarising crystals; 8, Double refraction produced by 
crystals ; 4, Double refraction produced by other substances ; 
5, Double refraction produced by strain ; 6, Circular polarisa- 
tion ; 7, Magnetic rotation ; 8, Electro-polariscope and polari- 
meter. 

In the list of experiments above mentioned, the determi- 
nation of the wave-length by curved gratings has been carried 
out with a larger apparatus (see the Proceedings Royal Society, 
September, 1896). Experiments with circular polarisation 
and magnetic rotation are still in pregress. All the others 
have been repeated with the apparatus to be described below. 

The complete apparatus consists of—(1) A radiating appa- 
ratus emitting electric waves of short length ; (2) A receiver 
used as a detector of electric radiation; and (8) Various 
accessories for the study of the different phenomena. 

Radiating Apparatus.—Electric oscillation is produced by 
sparking between two beads of platinum and an interposed 
sphere of the same metal. The discharge ceases to be oscil- 
latory when the ball is roughened, and a platinum ball resists, 
to a great extent, the disintegrating action of the sparks. Two 
jointed electrodes 5 two beads at their ends. The 
distance between the beads and the interposed sphere can 
thus be adjusted. This is a matter of importance, as the 
receiver does not properly respond if the spark length is too 
large. It is more convenient to use short electric waves, and 
this is obtained by making the radiating spheres very small. 
The shortest wave-length produced is about 6mm., and the 
corresponding number of oscillations is about 50,000 millions 
in a second. The frequency of vibration in this case will be 
seen to be about thirteen octaves lower than that which pro- 
duces visible radiation. The intensity of radiation in the 
above case is rather feeble, and І use in general electric waves 
of about half-an-inch in length. 

The jointed electrodes carrying the beads are in connection 
with a small modified Ruhmkorff's coil, actuated by a small 
storage cell. The usual vibrating interrupter is a source of 


trouble; the contact points get worn out, and the break. 
becomes irregular. I have, therefore, discarded it in favour: 
of a simple interrupting key. The great objection to the con- 

tinuous production of secondary sparks is the roughening of 
the surface of the radiating ball, by which the spark ceases to 
be oscillatory. It is very troublesome to be obliged to take 
out the radiator, in the middle of an experiment, for polishing.. 
The flash of radiation produced by a single break is enough. 
for an experiment, and it is a mere waste to have a series of 
useless oscillations. To economise space, I wind the con- 

denser (a long strip of paraffined paper with tin foil on oppo- 
site sides) round the secondary of the coil, appropriate- 
connections being made with the interrupting key. The coil 

and а small storage cell are enclosed in a tinned iron box. 
Iron is used to screen the space outside from magnetic 
disturbances due to the making or breaking of primary 

circuit of the coil. A sudden magnetic variation dis- 

turbs the receiver. The iron box is placed inside a second 

box of thick brass or copper. These precautions are taken to- 
prevent straying of electric radiation. Through а small 

opening behind the box, the stud of the press-key projects. In. 
front of the box is the radiator tube, which may be square or 

cylindrical. Inside this tube is mounted the radiating vibrator. 

A flash of electric radiation is produced by proper manipula- 

tion of the interrupting key. The radiating apparatus may 

thus be made very small and portable, and requires very little- 
attention. After the storage cell is once charged, experiments- 
may be carried on for days, a flash of radiation being pro- 

duced at any time by merely manipulating the key. 

Spiral Spring Receiver.—The receiving circuit consists of &. 
spiral spring coherer, in series with a voltaic cell and a dead- 
galvanometer. The receiver is made by cutting a narrow 
groove in a rectangular piece of ebonite, and filing the groove: 
with bits of coiled steel springs arranged side by side in a single 
layer. The spirals are prevented from falling by a glass slide: 
in front. The spirals are placed between two pieces of brass, 
of which the upper one is sliding and the lower one fixed.. 
These two pieces are in connection with two projecting 
metallic rods, which serve as electrodes. An electric current. 
enters along the breadth of the top spiral and leaves by the: 
lowest spiral, having to traverse the intermediate spirals along 
the numerous points of contact. The resistance of the receiv- 
ing circuit is thus almost entirely concentrated at the sensitive- 
contact surface, there; being little useless short-circuiting by 
the mass of the conducting layer. When electric radiation is. 
absorbed by the sensitive surface, there is a sudden diminution 
of the resistance, and the galvanometer spot is violently 
deflected. 

By means of a very fine screw the upper sliding piece can. 
be gently pushed in or out. In this way the spirals may be 
very gradually compressed, and the resistance of the receiver: 
diminished. The galvanometer spot can thus be easily brought 
to any convenient position of the scale. When electric radia- 
tion falls on the sensitive surface the spot is deflected. By a. 
slight unscrewing the resistance is increased, and the spot. 
made to return to its old position. The receiver is thus re- 
sensitised for the next experiment. 

The sensitiveness of the receiver may be increased by a 
proper adjustment of the E.M.F. acting on the receiving. 
circuit. The receiver at each particular adjustment re- 
sponds best to a definite range of vibration lying within 
about an octave. The same receiver could, however, be- 
made to respond to a different range by an appropriate. 
change of the E. M. F.; very careful adjustment of this is- 
necessary to make the receiver respond at its best to a. 
particular range of electric vibration. For simple experiments. 
the adjustment of the receiver is not difficult, but for delicate. 
experiments careful manipulation is ne : 

The proper adjustment of the E. M. F. is effected by taking а 
derived current from a circular potentiometer slide, fixed аё. 
the base of the galvanometer. A simpler way is to take a 
U-tube, the two limbs being respectively filled with copper 
sulphate solution and dilute sulphuric acid. Mixture of the 
two solutions is prevented by an interposed plug of asbestos.. 
A rod of copper and a rod of zinc are plunged in the two- 
electrolytes, the whole forming a modified Daniell cell. The 
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cell is shunted by a suitable resistance, the receiving circuit 
being connected to the ends of the shunt. The current 
flowing through the shunt, and therefore the derived E.M.F. 
from its ends, is varied by plunging the rods more or less in 
the solutions. | 

The leading wires from the ends of the receiver are enclosed 
in layers of tinfoil; the galvanometer and cell have a metallic 
‘cover with a slit for the passage of reflected spot of light. 
The receiving circuit is thus shielded from the disturbing 
action due to stray radiations. The receiver is provided with 
а collecting funnel. This prevents lateral waves from acting on 
the receiver. The funnel has two hinged side-doors by which 
its area—and, therefore, the amount of radiation collected— 
may be varied. When angular deviation is to be measured, 
the doors are made parallel and perpendicular to the layer of 
spirals. The aperture is reduced, and the receiver then only 
responds when the funnel points to the direction of the deviated 
ray. In polarisation experiments it is necessary to adjust the 
receiver carrying the analyser in a crossed position. This is 
done by a tangent screw, the rotation of the analyser being 
measured by means of an index and a graduated vertical disc. 

Arrangement of the Apparatus.—The radiating apparatus 
and the receiver are mounted on stands sliding in an optical 
bench (Fig. 1). Experiments are carried out with divergent 
or parallel beam of electric radiation. To obtain a parallel 
beam, a cylindrical lens of sulphur or ebonite is mounted in a 
square tube. This lens tube fits on the radiator tube, and is 


stopped by a guide when the oscillatory spark is at the prin- 
cipal focal line of the lens. The radiator tube is further 


Fic. 1—General Arrangement of Prof. Bose’s Apparatus for the Study of 
Electric Waves. 


provided with a series of diaphragms by which the amount 
of radiation may be varied. | 

For experiments requiring angular measurement, a spectro- 
meter circle is mounted on one of the sliding stands. The 
spectrometer carries a circular platform on which the various 
reflectors, refractors, &c., are placed. The platform carries 
an index, and can rotate independently of the circle on which 
it is mounted, The receiver is carried on а radial arm (pro- 
vided with an index) and points to the centre of the circle. 
An observing telescope may also be used with an objective 
made of ebonite with a linear receiver at the focal plgne. 
But an ordinary receiver provided with & funnel is all that is 
necessary for ordinary experiments. 


Double Refraction and Polarisation.—The spectrometer circle 
is removed, and an ordinary stand for mounting the receiver 
substituted. By fitting the lens tube the electric beam is made 
parallel. At the end of the lens tube there is a slot, in which 
is dropped the wire-grating polariser. A crystal holder, pro- 
vided with three sliding jaws, is fitted on to the lens tube, 
and is capable of rotation round an axis parallel to the direc- 
tion of the electric ray. The receiver carrying the analyser is 
also capable of rotation round a horizontal axis by means of a 
tangent screw. The angular rotation is measured by means 
of an index fixed to the analyser, and a graduated vertical 
disc. The gratings are made by winding fine copper wire, 
parallel, round square frames. Other forms of polariser will 
-be described later on. The spark gap is placed vertical, 
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and the polariser is adjusted with wires horizontal. The 
emergent beam is now completely polarised, the vibration 
taking place in a vertical plane passing through the axis. 
The analyser, fitted on to the receiver, may be placed in two 
positions OW Parallel. position: when both the gratings 
are horizontal. (2) Crossed position: when the polarising 
grating is horizontal, and the analysing grating vertical. In 
the first position, the radiation being transmitted through 
both the gratings, falls on the sensitive surface, and the 
galvanometer responds. The field is then said to be bright. 
In the second position the radiation is extinguished by the 
crossed gratings, the galvanometer remains unaffected, and 
the field is said to be dark. But on interposing certain 
crystals with their principal planes inclined at 45° to the 
horizon the field is partially restored, and the galvanometer 
spot sweeps across the scale. This is the so-called depolarisa- 
tion action of double refracting substances.* | 


Experiments with Wire Gratings.—A wire grating at 45" 
interposed between the crossed analyser and polariser partially 
restores the field, but ordinary wire gauze does not transmit 
any radiation, the action of one set of wires being neutralised 
by that of the other set at right angles. 


Double Refraction Produced by Crystals.—The crystals to be 
examined are mounted on the holder, and properly inclined. 
Double refraction is shown by all crystals belonging to the 
Rhombie, Rhombohedral, Triclinic and Monoclinic systems. 
The effects exhibited by the following are very marked. 


Fic. 2—Arrangement of Prof. Bose’s Apparatus for the Study of Polarisation 
of Electric Waves. 


(1) Serpentine. This crystal, which appears fibrous, trans- 
mits the ordinary and the extraordinary rays with unequal 
intensity. A fairly thick piece would absorb vibrations parallel 
to the fibres, and transmit vibrations perpendicular to the 
fibres. Ordinary radiation, after transmission through a 
thick piece of serpentine, would be plane polarised, the vibra- 
tion taking place perpendicular to the fibres. 

(2) Nemalite. This crystal exhibits this effect in a still 
more marked degree. 

(8) Tourmaline also produces the depolarisation effect. The 
difference in absorption of the ordinary and the extraordinary 
rays is, however, not so great as in the case of light. 

(4) Beryl is also very good crystal for exhibiting the 
depolarisation effect. 


Polarisation Produced by other Substances.—l found many 
other natural substances producing polarisation, the most 
interesting being vegetable fibres. Common jute (Corchorus 
capsularis) exhibits the property in a very marked degree. I 
cut fibres of this material about 8cm. in length, and built 
with it a cell with all the fibres parallel. Isubjected this cell 
to a strong pressure under a press. I thus obtained a com- 
pact cell 8x gem. in area, and about беш. in thickness. 
This was mounted in a metallic case, with two openings about 


* For a detailed account of experiments on the polarisation of the 
electric ray, I would refer to my Paper read before the Asiatic Society of 
Bengal, May, 1895, and two subsequent Papers published in The Klec- 
trician, 27th December, 1895. 


| 
І 

і 
[ 


ШШ 


THE ELECTRICIAN, OCTOBER 16, 1896. 


791 


2 х дст. on opposite sides for the passage of the radiation. 
This cell was found to quench vibrations parallel to the fibres, 
and transmit vibrations perpendicular to the fibres. Jute cells 
could thus be made to serve as polarisers or analysers. . 

Ejfect Due to Strain.—Could be exhibited by stratified rocks, 
the plane of stratification being inclined at 45deg. to the 
horizon. Effects similar to that produced by unannealed 
glass can be imitated by a block of unequally chilled paraffin. 
The polarisation apparatus above described may also be used 
as a polarimeter, the rotation of the analyser being measured 
by the graduated disc. ! 


NOTE ON A CATHODE RAY SPECTRUM.* 
BY M. BIRKELAND. 


In the Norwegian paper Elektroteknisk Tidsskrift, I recently 
described some experiments on cathode rays, which showed 
that the cathode in a discharge tube emits various groups of 
different sorts of rays, which from outside the tube, appear to 
behave in a manner analogous to the various notes emifted by 
& vibrating string.t I have now been able to separate out 
these groups in а simpler manner by making use of the fact 
that they are all differently deflected by magnetic force. 

My discharge tube is of the shape shown in Fig. 1. The 
anode A is an aluminium disc, in which a narrow slit, 15mm. 
long and 0:25mm. wide, is cut. This dise prevents the rays 
emitted by the cathode C from passing into the spherical 
portion of the tube by any other path than through the slit. 
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The cathode rays, falling on the spherical base of the tube, 
produce a yellow line of phosphorescence which is very dis- 
tinct when the anode A is connected to earth. It may be 
mentioned that the width of this line changes with the 
pressure in the tube. It is extremely narrow when the 
pressure is low, but it increases to a width of 2mm. or even 
8mm. with greater pressures. At low pressures I was often 
able to distinguish two or sometimes three fine lines almost 
covering one another, when using discharges of rather high 
potential. On touching the glass bulb with one’s finger, 
preferably in the neighbourhood of one of the poles of the 
great circle ABA, one of these lines moves nearer to the 
finger (a movement of nearly 2mm. was obtained), the others 
remaining fixed. In order to effect a fair deflection of the 
pencil of rays after passing through the slit, two little electro- 
magnets of equal size were arranged as in the figure. In the 
measurements detailed further on, the magnets were connected 
in series, and excited by а constant current of two amperes. 

When the discharge tube is in action at the same time as 
fhe magnets, one can usually see, on the spherical wall of the 
tube, a complete spectrum of diffused lines or yellow bands 
more or less distant from the original yellow band. 

To study the influence of the discharge current on the 
spectrum, I introduced a rheostat in the primary circuit of 
the large Ruhmkorff coil I employed, thus enabling me to 
vary the primary current from 2 to 21 amperes without inter- 
From the Comptes Rendus, No. 15, Vol. CX XIII. 


+ This Paper appeared almost in full in the Archives de Geneve, June, 
1896, and in the Zeitschrift für Electrotechnick, Nos, XIV. and XV. 
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rupting it. The first observation was remarkable. The 
consecutive bands of the spectrum appeared suddenly one 
after another as the primary current increased. The follow- 
ing table gives the time the various bands appeared in a series 
of experiments :— 


———— — 


Primary | Length of ar- 22 

eee spark. | in tube. 1 2 3 4 

Am "y Mm. Mm Deg. Deg. Deg. Deg. 
56 200 | 00056 |47—49 | 59—() | ... % 
6:8 24:5 0:0038 | 43—45 51—549) 60—() |... 
84 | 260 | 00043 42 |46:5—-4955—55(1)| 60—(1) 


The first band could already be clearly seen with a current 
of 2:8 amperes and a spark length of 5mm. The angles are 
reckoned on the glass sphere from the original yellow line. 
The parallel spark was always measured between spheres of 
lcm. diameter. Fig. 2 shows, half size, the spectrum corre- 
sponding to а primary current of 8:4 amperes and a pressure 
in the tube of 0:0048mm. On increasing the current I cer- 
tainly observed more than ten bands, but they were too close 
to one another to be distinguished clearly. The different 
bands are no doubt caused by one or more lines in motion. 
At all events, it is certain that the first band consists of a line 
oscillating perpendicularly to its length. On increasing the 
primary current the oscillations diminish, so that with a 
current of 7:5 amperes the band becomes one perfectly distinct 
and very intense line. If one moves the mercury contact- 
breaker by hand one can distinguish more clearly the lines of 
the different bands, and one can see that they change their 
position a little for each discharge, but even with a single 
discharge the lines oscillate. 

When ‘he primary current is continuously increased, the mag- 
netic deflection of all the bands diminishes, so that they draw 
nearer to one another. 

When the pressure in the tube is diminished, the primary current 
remaining constant, the magnetic deflection of the cathode rays also 
diminishes continuously, first quickly, then slowly, as if towards 
а limit. 

Without entering into details I will merely state that 
with a primary current of. 6 amperes and a pressure of 
0:0251mm., the front of the spectrum was deflected 96deg., 
whilst at а pressure of 0-0001mm. the deflection was only 
46-5deg. This dependence of the magnetic deflection on the 
primary current and vacuum in the tube, might conduce to 
the idea that it depends entirely on the spark parallel to the 
tube, that is to say, on the electric pressure between anode and 
cathode. This is verified as far as can be expected when 
we measure the electric pressure by the length of the 
spark parallel to the tube. On connecting а spark- 
gap micrometer in series with the discharge tube, one 
notices that faint but fairly distinct lines come out of 
the first band of the spectrum, these lines correspond- 
ing to those cathode rays which are less deflected by 
magnetic force than others. The distance between these lines 
and the principal or fixed portion of the spectrum increases as 
the length of. the spark gap increases. Fig. 3 shows, half- 
size, the discharge spectrum of my tube when it is connected 
in series with a spark micrometer formed by two brass spheres 
27cm. diameter and 25mm. apart, the primary current being 
12 amperes, and the pressure in the tube 0:0079mm. | 

Using & more volatile cathode of platinum, instead of 
aluminium, as I did at first, I have endeavoured to examine 
whether the particles of metal torn from the cathode are 
deposited on the bottom of the tube on one of the lines of the 
spectrum. Up io the present I have obtained no definite 
results.* 


Trolley Span Wires.— Trolley span wires are usually an 
intolerable nuisance, and are rarely, if ever, essential; but- 
where they must be used it is just as well that they should be 
of durable material. In the United States silicon bronze is 
being tried, and appears to give more satisfaction than 
galvanised iron. 


* Want of space prevents me from mentioning Lenard's results in 
researches analogous to those I have just given an account of. 
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THE ELECTROLYTIC PRODUCTION OF POTASSIUM 
PERCARBONATE. 


A sufficiently startling announcement has been made by 
Messrs. E. J. Constam and A. von Hansen, of the Zurich 
Polytechnic, to the effect that they have succeeded in pre- 
paring a new salt, of high theoretical interest—viz., potassium 
percarbonate, K,C,O, This discovery is made public in the 
Zeitschrift fiir Elektrochemie for October 5th, from which we 
excerpt the present account. 

It appears that the possibility of the existence of bodies of 
the type named presented itself from a consideration of the 
probable result of the dissociation into its ions of an alkali 
carbonate when dissolved in water. On dissolving the normal 
carbonate of an alkali metal or of ammonium in water, the 


+ = 
salt may be conceived as yielding the ions М, and CO,, where М 
is an atom of a monovalent metal. Under ordinary conditions 
of electrolysis such a solution gives hydrogen and the hydro- 
oxide of the metal at the cathode and a bicarbonate at the 
anode. The progress of ionisation of a normal carbonate can 
be followed in thought if it be considered that on the addition 
of water to the carbonate in the solid state, dissociation would 
be likely to occur in stages, the first of which might give the 


+ p 
ions M and MCO,; complete dissociation, as shown above, 


+ = 
into М, and CO, would occur only on the further addition of 
water. If this conception be just, i& may be expected that by 
observing the proper experimental conditions, viz., great con- 
centration of the electrolyte and a high-current density at the 
anode, there may be induced in the neighbourhood of the 


anode a union of the ions MCO, to form a new molecule 
МСО, – MCO, It is known that under similar conditions per- 
sulphates of the form M“, SO, can be obtained by the elec- 
trolysis of normal sulphates. 

Working on the lines thus indicated, an attempt was made 
to produce percarbonates by the electrolysis of the normal 
carbonates of the alkali metals and of ammonium. It was 
soon found that it was necessary to carry out the process at a 
low temperature. Unfortunately, in the case of the sodium 
and ammonium salts this is incompatible with another essen- 
tial requirement, viz., that the solution shall be concentrated, 
for at low temperatures the solubility of sodium carbonate and 
ammonium carbonate is greatly decreased. Using potassium 
carbonate, however, success was achieved. It is now the 
authors’ hope that they, having prepared potassium percar- 
bonate, will be able to obtain the percarbonates of other metals 
by ordinary substitution. 

The actual process of preparing potassium percarbonate is 
described as follows: — On electrolysing a saturated solution 
of potassium carbonate while it is slowly cooled, one observes 
that the evolution of oxygen at the anode becomes continu- 
о smaller, and at — 10°C ceases almost entirely. Instead 
of the crystalline precipitate of potassium bicarbonate which 
is formed while the evolution of oxygen continues, there 
appears a bluish amorphous powder, which is potassium per- 
carbonate. In order to obtain a good yield it is necessary to keep 
the solution of potassium carbonate as nearly saturated as 
possible, because when the solution is dilute, the percarbonate, 
which may be conceived as forming, is ionised, and serves as the 
electrolyte. Electrolysis is performed in a tall beaker, standing in 
a freezing mixture and provided with platinum electrodes and 
а porous septum. Аз а source of current three to six accumu- 
lators are used, and widely-varying current density may be 
employed, e.g., from 1 up to 800 amperes per square deci- 
metre of anode surface. (This is in singular contradiction 
to the statement originally made that a high-current density 
is n .) With the higher current density the proportion 
of percarbonate in the product is generally larger. Although 
commonly a platinum wire has been used for the anode, and a 
large platinum plate as the cathode, yet the adoption of 
nickel electrodes (which are not likely to be attacked in 
alkaline solution) appears feasible. An indication as to 
whether a good yield of percarbonate may be looked for 
is afforded by the suppression of the evolution of oxygen 


at the anode. Although the favourable influence of a high- 
current density which was expected, was not observed, yet 
the other predicted condition, viz., lowness of temperature, has 
been verified, inasmuch as it is found that the temperature of 
the electrolyte should not exceed — 10°С. and indeed is better 
below — 15°C. Working in the manner described, a consider- 
able quantity of a blue salt, suspended in the electrolyte, is 
obtained ; it is easily decomposed by water, and must be col- 
lected with the utmost expedition and dried on porous plates 
over phosphoric anhydride without previous washing. During 
this process it loses its blue colour and becomes nearly white. 
Proof of the reality of the assumption that this salt is 
potassium percarbonate K,C,O, is adduced by the statement 
of the analytical figures obtained for several independent pre- 
parations of the material. On account of the method of for- 
mation (viz., electrolysis in a concentrated solution of potassium 
carbonate) and the impossibility of washing the percarbonate 
free from foreign soluble salts, the analytical problem pre- 
sented was the determination of the proportions of potassium 
ү carbonate and bicarbonate in a mixture of these 
ies. Details as to the methods used would be out of place 
in The Electrician, and it is sufficient to say that a critical 
examination of the scheme adopted leads to the belief that it is 
adequate, and that a mistake for a new substance of something 
old and well-known, such as potassium peroxide, is not prob- 
able. At the same time it must be distinctly understood that 
pure potassium carbonate has not yet been prepared, although 
the mixture obtained in one experiment had a content as high 
as 77°91 per cent. of KC, O,. 
Having entered this caveat we may proceed to the considera- 
tion of the constitution and properties of potassium percarbonate. 
Given that potassium percarbonate is formed by the union of 


two anions KCO,, the resulting salt may be written : 


N 
O—K 

In the form in which it has been at present obtained 
potassium percarbonate is a bluish white, very hygroscopic 
amorphous powder, always contaminated (from the mode of 
its formation) with more or less potassium bicarbonate 
KHCO, and potassium carbonate K,CO, On gentle heating 
decomposition occurs smoothly in accordance with the equa- 
tion— K,C,0, = K,CO, + CO, + O. 

K, C, O, is soluble in ice-cold water almost without decom- 
position; in water at the ordinary temperature it evolves 
oxygen and forms bicarbonate according to the equation— 

K,C,0,+ H,O = 2KHCO, + О. 

It seems to be soluble in alcohol, for on washing the moist 
salt with absolute alcohol and evaporating the filtrate in vacuo, 
a solid residue is left which gives the characteristic reactions 
of percarbonate. 

The salt behaves towards oxidisable substances as a vigorous 
oxidant. Thus, on adding the solid salt to a solution of potas- 
sium iodide containing starch, no blue coloration appears ; 
but when the solution is acidulated a blue colour is obtained. 
Curiously enough, when the solution of potassium iodide and 
starch is cooled to about zero before the addition of the per- 
carbonate, the blueing results without the use of an acid. No 
reason is advanced for this divergence, which is not altogether 
intelligible at first sight. Other substances which are readily 
oxidised by-potassium percarbonate are lead sulphide and a 
solution of indigo, while cotton, silk and wool are bleached 
by its action. In common with certain peroxides, potassium 
percarbonate has the property of acting ag a reducing agent 
towards particular classes of substances. Such substances 
are silver oxide and the peroxides of manganese and lead. The 
equation representing the reduction of lead peroxide 13 as 
follows:— § PbO,+K,C,0,=PbCO, + K CO, + O. 
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This characteristic behaviour causes potassium percarbonate 
to rank as the carbonate of potassium peroxide, and to come 


into the class of bodies which Traube has dubbed “ һојохідев.” 


Similarly to the holoxides of the alkalies and the alkaline 
earths, potassium percarbonate yields hydrogen peroxide with 
acids, and comports itself not only as as an oxidising but also 
as a powerful reducing agent. When treated with a dilute 
solution of caustic potash, potassium percarbonate, even at as 
low a temperature as – 2?C.,is split up into potassium carbonate 
and hydrogen peroxide, the latter in its turn being speedily con- 
verted into water and oxygen. At higher temperatures the evolu- 
tion of oxygen is immediate. The greater stability of hydrogen 
peroxide in acid than in alkaline solutions accounts for the fact 
that when the decomposition of potassium percarbonate is 
effected by means of dilute sulphuric acid, a certain amount 
of the total available oxygen remains in the liquid as hydrogen 

eroxide, and, in the analysis of the various preparations made 
by the authors, had to be estimated separately from that por- 
tion which was evolved as gas and determined by volumetric 
methods. Seeing that potassium percarbonate is of the nature 
of an holoxide, the question arises as to whether it is possible 
that the authors have been deceived into accepting the sub- 
stance as a true percarbonate, when it may really be nothing 
more noteworthy than a mixture or double compound of 
potassium bicarbonate and potassium peroxide or hydrogen 
peroxide. They themselves canvass this possibility, and 
dismiss it as improbable on grounds already briefly alluded 
to above, viz., that from the analytical figures it appears 
that in the preparations obtained in the various experi- 
ments there was never less than 41—42 per cent. of carbon 
dioxide and never more than 89:5 per cent. of potassium ; the 
oxygen varied from 5 to 7 per cent. In the event of potassium 
peroxide being present, the content of carbon dioxide would be 
lower, and that of potassium would be higher, while the per- 
centage of potassium and of carbon dioxide would be smaller 
were the oxidising properties of the body to be attributed 
to hydrogen peroxide. 

In face of these candid and temperate statements it is 
fitting to acquiesce in the authors’ deductions, and to conclude 
that we are enriched by the electrolytic acquisition ofa highly 
remarkable new body. Rubidium percarbonate, a white very 
hygroscopic powder, has also been prepared by analogous 
methods. Further experiments on this substance are in 


progress. 


THE BRITISH ASSOCIATION SCREW GAUGE.* 


I.—Tue Past. 


A uniform system of screw threads was first proposed by the late 
Sir Joseph Whitworth in 1842, and his thread, a compromise of the 
numerous threads then in use, has become of almost universal use 
for all large screws—that is, screws of over lin. diameter—in the 
United Kingdom. Mr. William Sellers in 1864 introduced another 
thread in the United States of America, which has come into very 
general use in that country, and this thread has recently been 
accepted by the French. In 1881 the British Association formed a 
committee to determine a gauge for the manufacture of the various 
small screws used in electrical apparatus, clockwork, and for other 
analogous purposes ; and after three years of unremitting labour 
this Committee, in 1884, recommended a screw gauge which has 
come into very general use in this country. It was based on the 
metrical system, and, with one slight modification on the system, 
adopted in 1880 by the Swiss watchmakers. 

The series of screws is given in the accompanying table. 

The form of thread adopted was triangular, the sides forming an 
angle of 474deg., with the top and bottom rounded off to Nths of 
the pitch. The diameter (D) is related to the pitch (P) by the 


formula D—6 PI, all measurements being in millimetres, and Р 
having successively the values :— 

1 (or 0:9") mm.; 0:9!mm. ; 0 9 mm.; 0:09mm.; . . . 0 9"mm. 
The index (n) thus becomes a convenient number designating the 


* Abstract of the Report of a British Association Committee, consisting 
of Mr. W. H. Preece (Chairman), Mr. Conrad W. Cooke (Secretary), Lord 
Kelvin, Sir F. J. Bramwell, Sir H. Trueman Wood, Major-Gen. Webber, 
Mr. R. E. Crompton, Mr. A. Stroh, Mr. A. Le Neve Foster, Mr. C. J. Hewitt, 
Mr. G. K. B. Elphinstone, Mr. T. Buckney, Col. Watkin, Mr. E. Rigg, and 
Mr. W. A. Price, appointed to consider means by which practical effect can 
be given to the introduction of the screw gauge proposed by the Associa- 
tion in 1884. (Drawn up by the Chairman.) 
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British Association Screw Gauge. 
Dimensions in milli- |Dimensionsm thousandths 
А Threads 

Number metres. m сав nene ш Ber 
Diameter. | Pitch. Diameter. | Pitch. inch. 

I II ПІ. IV. V. VI. 
0 6:0 1:00 256 39:4 25°4 
1 53 0:90 208 35°4 28:2 
2 47 0°81 184 ? 31˙9 31°4 
3 41 0°73 162 ? 28°7 54:8 
4 564 0:66 142 26:0 58:5 
5 5:2 0:59 126 25:2 43:0 
6 28 0:53 110 20:9 479 
7 2'5 0:48 98 18:9 52:9 
8 2:2 0°43 87 16:9 59:1 
9 1:9 0:39 75 15˙4 65:1 
10 17 0:35 67 15:8 72:6 
11 15 0°31 59 12:2 81:9 
12 l3 0:28 51 11:0 90:7 
13 1:2 0°25 47 9:8 101:0 
14 1:0 0:25 39 91 110:0 
15 0:90 0:21 35 83 121°0 
16 0779 0:19 31 7˙5 134-0 
17 070 0:17 281 67 149-0 
18 0°62 0°15 24 5'9 169:0 
19 0:54 0°14 21 5'5 181:0 
20 20:47 0:12 19 4-7 212:0 
21 0:42 0°11 17 43 231°0 
22 0°37 0:098 15 5:9 259'0 
25 0:33 0:089 13 5:5 285˙0 
24 0˙29 0:080 11 13:152 517°0 
25 0:25 0:072 10 2:8 353:0 


screw. The reasons supporting these recommendations were fully 
given in the Report submitted by the Committee at the Montreal 
meeting of 1884. Experience has justified the adoption of this 
gauge, which is almost universally used by the electrical trade, and 
is very considerably employed by the clock and instrument makers 
in the United Kingdom. it is not proposed to modify it, but there 
has been great difficulty in obtaining accurate gauges. No official 
system has yet been adopted by which manufacturers can compare 
their gauges with the standards, nor has a home been selected to 
deposit authorised standards for easy reference. British Associa- 
tion screws bought to-day from any screw manufacturer are not 
necessarily of the same dimensions as those 1 by the same 
maker a month ago. Screws supplied by different makers vary 
considerably from each other. Measuring gauges now existing, both 
male and female, differ largely from one another, and do not give 
correctly the true form of thread specified in the original report. 
The essential element of the value of screws made to a standard 
gauge—their interchangeability—has thus never been fully realised. 
The British Association, having had their attention called to these 
anomalies at their last meeting (Ipswich, 1895), appointed a Com- 
mittee to consider the subject, which has now the pleasure to 
submit ite first Report. 


II.— TRR PRESENT. 


The Committee was formed to consider means by which better 
practical effect can be given to the introduction of the screw gauge 
propose by the Association in 1884." It has held many meetings. 

t added Col Watkin, C.B., R.A., Mr. E. Rigg, and Mr. 
W. A. Price to its number. It has received great assistance from 
the Pratt and Whitney Company of Hartford (Connecticut, United 
States of America), who supplied each member of the Committee 
with a copy of their book on Standards of Length and their Prao- 
tical Application." Mr. Griffith, representing the Council, attended 
regularly, and took advantage of his presence in the United States 
of America to visit the Pratt and Whitney works. Evidence was 
taken by the Committee from large users of the screws. Mr. 
Willmot, of the Post Office Factory, stated that the Post Office had 
used some tens of millions of screws made to the British Association 
gauge, and he had never received a single complaint. Various 
apparatus for measuring sorews and different methods of testing 
their accuracy were carefully considered and discussed. The Com- 
mittee came to the conclusion that it was necessary to consider the 
Subject from the three points of view of the Standards Office, the 
Works Manager, and the Workman. 

1. The Standards Office. —This must include not only the custody 
of recognised and authenticated standards, but also a scientific 
mode of measuring the dimensions of commercial gauges and screws 
themselves, and of comparing their accuracy with the authorised 
standards. The peculiarity of the British Association gauge is this : 
that material standards are not imperatively necessary. The table 
of dimensions given above, together with the formula, enables 
any draughtsman to reproduce the form and pitch to any desired 
scale on paper. Colonel Watkin has ahown to the Committee how 
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to throw side by side for purposes of very accurate comparison a 
photographic image of—(a) The screw to be examined. (b) The 
standard with which itis to be compared. (c) А scale which may 
be divided to үу уһ of an inch, the images of these three objects 
being so close to one another that a comparison to a very high 
degree of accuracy can be made. The Appendix to this Report 
contains a description of Col. Watkin’s method. 

Mr. Price submitted to the Committee a microscopical method cf 
measuring screws. 
stage of the microscope, the traversing slide of which is provided 
with a vernier and scale, while a vertical cross-hair in the eye-piece 
forms the index of the instrument. When the microscope has been 
adjusted for clear focus the screw is traversed across the field until 
the cross-hair intersects the thread of the screw at the desired point. 
The traversing screw of the slide is then turned until the corre- 
sponding point of the next thread is intersected by the cross-hair, 
and the reading of the vernier on the scale gives the measurement 
of the pitch with great accuracy. Mr. Buckney showed also how 
the angle of the thread could be accurately verified by this method 
by having suitable hairs. 

2, The Works Manager.—The Committee, after considering 
various methods, came to the conclusion that male gauges for 
ordinary workshop use' were best tested as regards pitch and form 
of thread by a template or ** comb" for each number, the accuracy 
of which has been verified by the photographic method. The screw 
to be tested is placed against the teeth of the comb, and the cor- 
rectness of its fit verified by the eye against a light background. 
The external dimensions of the screw can be obtained by any good 
micrometer gauge, and the internal diameter or core by a gauge 
such as that which is described in the Appendix by Mr. Stroh. 
The Committee have failed to discover any very reliable method of 
testing to any degree of accuracy a female standard gauge. No 
clearance was allowed in the original definition of the system 
between the male and female standards. Hence a mathematically 
accurate male gauge cannot be screwed into a mathematically 
accurate female gauge. But by allowing a certain margin—a 
maximum and minimum diameter—an internal compatibility of 
dimensions is allowed in the workshop gauges, which is of a sound, 

ractical character. The female screw must always be a little 
arger than the standard male gauge, but this must never exceed 
what is known as a good fit." A working margin is given in 
Appendix III., by a table, prepared by Mr. Le Neve Foster. Mr. 
Price, on behalf of the Committeo, has made a series of measure- 
ments of certain sizes of B. A. screws which show the limits within 
which they are obtained in practice. 


3. The Workman.—The measuring gauge, available to the work- 
man as wellas to the foreman, is one that need not possess the 
mathematical accuracy of the standard gauges, but nevertheless it 
must not be allowed to deteriorate or to maintain false belief in its 
accuracy. Those that are subject to pressure and friction must 
necessarily wear, become distorted, and, in time, inaccurate. Hence 
the Committee were anxious to obtain a modeof comparison which 
would be free from this source of error. Tho most important 
measurement, whose accuracy should be easily verified by the work- 
man, is that of the pitch, and thi: is easily effected with the 
*‘half-nut gauge." The Committee are pleased to find that 
the result of their inquiry and discussion enables them to 
recommend for general use means of comparison which do not 
involve the wear and deterioration of the gauges. Deformation is 
confined to the taps and screw-plates, and as frequent verification 
of the manufactured screw is desirable, continued accuracy is en- 
sured. With the introduction of simple methods of comparison 
and measurement, errors in the screws issued and want of inter- 
changeability are rendered improbable in a well regulated shop, 
and unnecessary in any place. "There remains now to determine a 
place where material standard gauges are available for immediate 
comparison, and where the photographic and microscopic methods 
can be readily applied to verify gauges and to obtain a record of 
those submitted for examination. This means work to be done, 
expenses to be incurred, and fees to be paid, as is now done at the 
Kew Observatory for chronometers, thermometers, &c. 


ПІ. —Тне FUTURE. 

_The opinions formed by the Committee, after full and exhaustive 
discussions, for furthering the objects to be attained, may be 
summarised as follows :—(a) This Committee recommend the con- 
struction and housing of the comb form of gauges or templates of the 
B.A. screw thread, by comparison with which master gauges or 
templates may be exactly and conveniently verified. (b) That, as 
no exa:t system of testing female threads has yet been devised, the 
Committeo restrict themselves to recommending means for keeping 
male threads to gauge, and this they consider will be sufficient for 
the purpose of securing practical uniformity in female screws. (c) 
Male threads can best be measured by the comb, combined with 
suitably-arranged tests to give the correct diameters. (d) That for 
purposes of verification or standardisation the gauges to be 
deposited for reference should consist of a complete set of these 


The screw to be measured is attached to tho. 


comb-pieces, and a complete corresponding set of male screws, so 
that new combs can be compared with those deposited, or male 
screws can be compared with the standard combs with great accuracy 
by the photographic or the microscopic method, and that these two 
methods may be conveniently used to check and corroborate each 
other. (e) That in order to obtain interchangeability of these male 
screws for practical workshop use it is sufficient that they should 
satisfy the following tests :—(1) There should be no appreciable 
difference in the fit of the screw with a standard comb having not 
less than 12 teeth. (2) The diameter of the core must not exceed 
that laid down by the B.A. specification. (3) The diameter of the 
Screw measured over the thread must not exceed that laid down by 
the B.A. specification. (4) The diameter of the screw measured 
over the thread must not fall short of that laid down by the B.A. 
specification by more than a certain amount, which amount depends 
on the class of work and purpose to which the screw is to be 
applied. The amount referred to in (4) must be settled by the 
persons in control of the work for which the screws are to be used. 
(f) They recommend for general use in the workshop the half-nut 
gauge, combined with inside and outside diameter gauges. 

The Committee, in printing the tables, for which they have to 
thank Mr. Le Neve Foster and Mr. Price, do not take the respon- 
sibility of recommending any limits, but publish the information 
as an indication of the limits of accuracy to which these screws may 
be expected to be produced in practice. If the recommendations 
of the Committee be approved of, they further recommend that the 
Committee should be reappointed for the purpose of obtaining and 
verifying standard combs and male screws, and determining the 
future home of the gauges. 


APPENDIX І. — Enlarged Shadow Photographs of Screws.* 


The objects aimed at in producing enlarged photographs of screws 
are :—(a) To provide a means of verifying the accuracy of the shape 
of a thread. (b) To provide a means of accurately gauging the 
dimensions of screw threads. (c) To provide a record or certificate 
of a screw іп a similar manner to the certificate of accuracy given 
by Kew Observatory. 
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Fia. 1.— Standard Glass Scale, lines at intervals of ‘02іп. (Photograph 
of No. 12 B. A. Thread reduced from the original). 
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Ав іп this process a standard scale is photographed at the same 
time as the screw, a direct reading to any desired accuracy can be 
obtained. There seems to be hardly any limit to the amount of 
enlargement, as the difficulties inherent to tho enlargement of an 
ordinary negative do notapply to this process. The question arises, 
does the shadow photograph give accuracy as regards (1) dimen- 
sions ; (2) shape of thread ? 

To test (1) a No. 2 B.A. thread was enlarged 37:18 times. The 
linear dimensions could, in this photo, be measured to at least 
sovoth of an inch. The diameter, pitch, and angle of thread of this 
particular screw were gauged by a member of the Committee, and 
found to be 159 " is 

By an Elliott gauge ............... | А 
By a Brown and Sharp gauge... 0:1820 diameter. 
0 03184 pitch. 
54 30“ angle of thread. 
The photo gave the following :—0':1818 diameter, 0 03181 pitch, 
5430“ angle of thread. Fig. 1 shows a reduced copy of an actual 
photograph and scale. 

As regards (2) there has been considerable discussion as to 
whether the shadow photograph gave the true shape of the thread. 
There are two methods of obtaining à photograph of a screw 
thread : one in which the axis of the screw is at right angles to 
the beam of light; the other in which the axis of the screw is 
inclined at an angle which differa from the right angle by the angle 
of the pitch of the screw. As regards the first method, a mathe- 
matical consideration worked out by Mr. Price seems to show that 
a slight correction of about ideg. in the total angle of the screw 
thread would have to be made. 1 think, as regards the second 
method, no correction is required. In any case, the correction is 
so small that for practical purposes it might be neglected, as on a 


* By Colonel Watkin, C.B., R.A., &c. 
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No. 2 B.A. thread it only represents about roth of an inch, and; 
However, to determine, 
practically whether this was the case, I suggested filing away а: 


proportionally less on the smaller sizes. 


part of the screw to be photographed to make it a comb. There 
could be no doubt that the photo of such a comb would give the 
true shape of the thread. Mr. Stroh kindly supplied such a screw. 
From the photos it would appear that there is no practical differ- 
ence in the shape, and that therefore the photograph of a complete 
screw gives a true record of the shape as well as the dimensions. 

The following gives the detail of the method employed in 
photographing the screws: On a plate, A, B, C, D, Fig. 2, is a 
biock, E, to which is secured a glass scale, F, which has been 
carefully etched with lines zoth of an inch apart. A piece of spring 
brass, HG, serves to hold the screw K K to be photographed, 
with its axis parallel to the plate A, B, C, D. The distance of the 


screw from the plate can be adjusted by mean of the screw І, во ' 


tbat when the scale is sharply focussed on the screen, the shadow 
of the screw may also be brought into focus. The frame A, B, C, D, 
Fig. 2, is adjusted in the same position as an ordinary microscopic 
slide in a magic lantern arranged for microscopic work; only I 
found it desirable to employ a photographic lens of modern design 
instead of the usual objective. . 


The arrangement is shown in the accompanying diagram, Fig. 3, 
where À represents the limelight, B the ordinary condenser, 
C alum trough to stop the heat rays, D small condensing lens, 
K screw, in its frame as described in Fig. 2, F photographic lens, 
G milled head screw for focussing the lens F. 


APPENDIX II.— Gauges for Verifying the Accuracy of Screws (for 
Workshop Use only ).* 
In the gauge represented in Fig. 4 the hole a is for the external 
diameter. 1% should be of exactly the diameter given in the table 
‘of sizes for B. A. screws. A screw should pass into this hole freely, 


but without much shake. The hole b is the minimum gauge, and 
the screw should not pass into this hole. The difference of diameter 
between the holes « and b has not yet been determined by the Com- 
mittee ; in the present case it is 0-001bin. сів a threaded hole or 
female gauge in which a screw should just turn freely. The hole d 
is for the diameter of the core; but as it is impossible, without 
turning down some of the threads of a screw, to pass the core of it 
into this hole, the gauge e is provided for gauging the core, or, in 
other words, the depth of the thread. It consists of a fork, the 
inner edges of which are shaped so as to enter between the threads 
of a screw. The correctness of the pitch of a screw is ascertained 
by placing it in the comb f and against the back-rest g, and by 
holding the gauge against the light or a white paper. 

It has been found by practice that there is considerable difficulty 
in making these combs with any degree of accuracy, and also that 
it would be almost impossible to carry out the above form of gauge 
for the smaller sizes. It is therefore suggested that tho gauge 
represented in Fig. 5 hag certain advantages over the comb-gauge. 
With this the half-nut h is employed for verifying the pitch of 
screws, instead of the comb. The half-nut can be carried out with 
greater certainty and ease, and is therefore less costly, and there is 
no difficulty in making it for the smaller sizes, as shown in Fig. 6. 
Gauges on the principle of Figs. 5 and 6 have also the advantage of 
being more compact and stronger for workshop use. 


* By A. Stroh. 


The process of making the half.nut gauges is the following :— 
Two have to be made at one time. When the two steel bars 
intended for the gauges are filed to shape they are placed 
together, as shown in Fig. 7 (a and b); a temporary rivet 
or bolt is put through the hole c, and the ends intended 
to receive the half-nut device are clamped together as shown. 
A hole of the diameter of the core is then drilled across the two 
bars at d, so that each bar receives one half of it. The clamp is 
then unscrewed, the bars are slightly separated, the tap is inserted 


For qd oven eV 


Fie. 5. Fic, 6. : 
between them, and the clamp acrew tightened again gently. Of 
course now the two steel bars cannot meet, being prevented by the 
insertion of the tap. But the smooth end of the tap is now fixed 
in a chuck on a lathe, and is rotated forwards and backwards, while 
the clamp screw is tightened from time to time. This is carried on 
till the threads forming the half-nuts are complete. It is only 


Ес. 7. 


necessary towards the end of the operation to separate the bars 
once or twice for the purpose of removing the bur which is raiaed 
by the operation. 


APPENDIX III. — Working Dimensions in Millimetres and Thowsandths 


of an Inch. 

External | Diameter of | Difference Pitch, Working 

diameter. core. of diameter. margin. 
No. | B ЭКЕ 

Mm.|Inches Mm.| Inches. . 5 Mm.] Mils. 
0 | 60; 023648 | 0189 254 |005, 0:002 
1 |53| 0:209 422 0:166 : 28:2 |005: 0:002 
2 47 0185 572 0147 09:81, 514 |0°04 0:0016 
à | 4:1; 01161 522 0:127 075 348 /|004| 0:0016 
4 | 36, 0142 28 | 0110 0:66, 38:5 |004) 00016 
5 | 3:2) 0:126 12:5 | 00984 0:59] 450 |0053; 0:0012 
6 | 28, 0110:216| 0:085 0:53, 479 [0:05 00012 
7 |25| 0098 1:92) 0'076 0'48; 52:9 [0:05 0:0012 
8 2˙2 0087!1'68) 0:066 0:451 591 |002! 0:0008 
9 |19| 0075|143| 0:565 0:39 651 |002 00008 
10 17 0:067 1:28] 0:505 0:55] 72:6 |002! 0:0008 


Mr. Foster informed the Committee that in the experience of his 
firm these limits are found to be convenient for all screws connecting 
ordinary pieces of mechanism, | | | 


D 2 


796 


The Glecírician. 
The Oldest Electrical Journal (1861—1878) 


— d 


Published every Friday, Price Sixpence; Post Free, Sixpence Halfpenny 
Editorial, Publishing and Printing Offices, 


1,2 & 3, SALISBURY COURT, FLEET ST., LONDON, 
Telephone No. 6949, Telegrams: “ ELROTRIOIAN NEWSPAPER LONDON." 


All Letters relating to Subscriptions, Advert 
matters should be addressed to the раша; 


Salisbury-court, Fleet-street, London, E. C (PR 
should de made payable to % THE ELEOTBICIAN ” Printing and Publishing 


Company, Limited, and be orossed “ Coutts and Co.” 

All Editorial letters to be addressed to the Editor. 

Al letters intended for insertion in "Tum ELECTRICIAN,” or containing 
questions, must be accompanied by the name and address of the writer, 
not ie eiit for publication, but as evidence of good faith. No notice 

will be taken of anonymous communications. 

“ s ELBOTRICIAN is published every Friday morning, in time for 3 
morning mails. It ison sale at the railway bookstalla throughout 
Kingdom on Friday morning, and can be obtained of ali Booksellers and 
Newsvendors ; or direct from the Publishing Offices. 

New Volumes of “Tun ELECTRICIAN” commence in May and Novémber. 


Subscription Rates.—The Rates for Subscriptions to ‘‘THm ELECTRICIAN” 


are as follows :— YEAR. Hats ean, ‚Чик. 
United Kingdom 000000 000 268. Od. 00609000 1384. ва. oe 78. Od. 
Postal Union ............... 80s. OG. 166. Od. ...... 88. Od. 


(Post free, payable in advance.) 


TO ADVERTISERS. 3 
E or ErnBOrRIOIAN offers excep VVV t has 
far the largest circulation of any English Electrical paper and 
8 all cover the World. This statement is guaranteed, 
Advertisement Rates, &c., forwarded on application to the Publisher. 
TISEMENTS | intended for the current issue must reach the Office 
not later than First Post on Thursday. Renewals of expiring advertise- 
ment orders and alterations to standing advertisements de i 
lisher’s hands by Wednesday at latest. No alteration can be made in 
Wrapper Advertisements after Wednesday morning. 
OrrICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS accepted 
up to 4 p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


AU Books, 3 ы с угры, can be ordered direct ay 
„TH ELEOTRIOIAN ' Ыым ее они Limited, who are 
proprietors of the EG Had аб SERIES of Standard Elec- 
trical Woras and are Agents for all the leading publishing houses at home 
and abroad. Tue ELEOTRICIAN " SERIES at present consists of 


SUBMARINE CABLE LAYING AND REPAIRING. By H. D, Wirm- 


вон. Price 193. 6d., post free. 
Diar v chers LABORATORY NOTES AND FORMS (Elemen and 
Arranged by Dr. J. A. FLEMING, M. A., F. R. S. Printed culars 


on on Lorain. 
ELECTROMAGNETIC THEORY. By Orr HzavisIDR. Vol. I. Price 
12s. 6d., post free 188. Vol. II. is in preparation. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. By Dr. J. A. FLEMING. 


VOL. L—THB IM OF ELECTRIC CURRENTS. NEW EDITION. 
Price 12s. 6d., 


езы UTILISATION OF INDUCED CURRENTS. Price 12s. ôd., 


ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 

ee ie td. .A., D.8c., F. R. S. 98 original illustrations, handsomely bound. 
ce 78. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d., poet free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. 

THE 1 OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 

а Practical. Ву Dr. GEORGE GORE. Price 10s. 6d., post free 

ELECTRO. CHEMISTRY. By Dr. GEORGE GORE. Price 28., post free. 

PRACTICAL NOTES FOR ELECTRICAL EUDEN TS. By A. E. KENNELLY 
and Н. D. WILEINSON. Price ба. 6d., post fre 

DRUM ARMATURES AND COMMUTATOBS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d., post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
B. RAM. Price 7s. 6d., post free 88. 

А POCKET BOOK OF ELECTRICAL ENGINEERING FORMULJA. By 
W. GEIPEL and Н. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad, 8s. ; ; 
large-paper edition, 12s. 6d. net, post free, 138., abroad, 18s. 6d, 

"THE ELECTRICIAN" PRIMERS. In Two Volumes. Prioe: Stout 
paper covers, 2s., post free, 2s. 2d., each; strong oloth, 2s. 6d., post free, 
Ув. 0d. each. Single Primers, 8d., post free, 8jd. Abroad postage extra. 

THE WORK OF HERTZ. By Dr. O. J. Loper. Price 2s. 6d. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &o 
By A. C. CURTIS-HAYWARD, B.A. Price 2s. 6d., post free 

THE MANUFACTURE OF ELECTRIC LIGHT CARBON 8. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
Edited by W. W. BEAUMONT. Price 3s. 6d., post free. 

MOTIVE POWER AND GEARING, By E. TazMLETT ОАВТЕВ. 

(Nearly ready. 

THE ELECTRIC ARC. By Mrs. HERTHA AYRTON. (In preparation, 

FULL CATALOGUE POST FREE ON APPLICATION. 


THE ELECTRICIAN, OCTOBER 16, 1896. 


OONTENTS OF THE CURRENT NUMBER. 


NOTES 
Localisation of Faults in Elec- 
tric Light Mains. By 
F. C. Raphael. Illustrated. 
Continued......................-. 
On a Complete Apparatus for 
the Study of the Properties 


of Electric Waves. By J. 
C. Bose, MA, B. Sc. 
Illustrated  ..................... 788 


Note on a Cathode Ray Spec- 


783 | Stoneware Casing for Iuterior 


Work. Illustrated ............ 
Artistic Electric Light Fittings, 
Illustrated 
Some Electrical Features of 
the United States Battleship 
* Indiana." Illustrated....... 
American Notes 
CORRESPONDENCE— 
Prof. Silvanus Thompson's 
Suggestion.—W. T. Ansell. 806 


irum. By M. Birkeland. The Seat of E.M.F. in a Cell. 
Illustrated ....................- 791 —4J.Swinburne ............ 607 
The Electrolytic Production of A Telegraphic Jubilee.—J. 
Potassium Percarbonate...... 792 W. Wilkins .................. 807 
The British Association Screw Trade Notes and Notices 808 
Gauge. Illustrated 795 | Companies’ MEETINGS AND 
A Сомғіыст OF AUTHORITIES . . 796 REPORTS— 
Reviews. E —— 797 Monte Video Telephone 
Applied Electro - Chemistry. Company (Limited)......... 812 
By J. Swinburne ............... 798 | New Companies, &c, ............ 813 
The Explosion on Board the City Note 813 


e Gooti ант d ea d 801 ! Companies’ Share List 


NOW READY.—Vol. XXXVI. of “ THE ELECTRICIAN," bound in 
strong cloth. Price 17s. 6d., post free 188. ба, Also ready, Cases for 
binding. Price 2s., by post 2s. 3d. 


A CONFLICT OF AUTHORITIES. 


On the occasion of the reading of his remarkable contribu- 
tion on Electrical Disturbances in Submarine Cables,“ at 
the recent meeting of the British Association in Liverpool, 
Mr. Preece, whose Paper was postponed until the last day of 
the gathering, after lamenting the smallness of his audience, 
gave expression to the hope that there would be a thorough 
discussion in our columns as to the correctness or otherwise 
of his reasoning. So far this hope has not been exactly ful- 
filled. Seeing that, if Mr. PREEcE's arguments are valid, we 
ought to be able to speak to great distances, and that the 
type of ocean cables must be revolutionised, this silence on 
the part of the author’s natural critics cannot be due to the 
insignificance of the subject matter of his Paper. Nothing 
is more useful than open and free criticism, and the truly 
earnest and disinterested student of science always welcomes 
it." Why the desired open and free criticism was not forth- 
coming at Liverpool we are at a loss to understand, unless it be 
a B. A. law that the discussions on Papers shall be inversely as 
their importance and directly as their informality. Mr. Prercr’s 
Paper was publicly brought forward at a public scientific 
meeting; and in view of its somewhat puzzling train of 
reasoning leading up to а distinctly startling practical con- 
clusion, involving, it may be, thousands of pounds of public 
money, it is to be regretted that the edifice of argumentation 
was not exposed to a destructive fire from the galaxy of 
mathematical talent then assembled at our premier port. 
However, as it was, Lord Kervin, with his „ matchless 
authority” in matters of this kind, publicly stated that the 
theory propounded led to proposals which he thought would 
not have the effects desired; and Mr. OLIVER Heavisipe, than 
whom there is no one in this country, or, indeed, in the 
world, more competent to express an opinion on the theory of 
submarine telegraphy and telephony, stated in a letter, which 
appeared in our issue of October 2nd, that the direction taken 
by Мг. Preece ‘is the opposite one to that which I have so 
often advocated." Far be it from us to risk our valuable 
integuments by gratuituously thrusting them ‘between the 
pass and fell incenséd points of mighty opposites.” But 
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since the point of scientific theory involved is fundamental, 
since the consequences of a practical mistake will be of great 
moment, and since discussion has been so frankly invited, we 
should fail in our duty to our readers, and in courtesy to the 
author of the Paper in question, unless we did what we could 
to draw attention to the important issue raised. 

On page 418 of “ Electromagnetic Theory" will be found 
summed up in two very simple equations all the law and the 
prophets on the subject of the transmission of telegraphic and 
telephonic signals. According to this view of the matter, 
the distortion с in transit depends upon the difference 
R/2L - K/28, and the attenuation р upon the sum R/2L 
+ K/28, where R is the resistance, L th» inductance, K the 
leakance, and S is the “ permittance" or capacity of the 
circuit. From these equations follow several practical deduc- 
tions. Firstly, the resistance of such a telephonic circuit as 
Mr. Preece contemplates must at all costs be kept down; 
the resistance of the guides is wholly prejudicial.” Secondly, 
inductance is beneficial. Thirdly, low insulation resistance is 
seen to lessen the distortion of the signals transmitted—that 
is to say, to increase the maximum speed permissible, though 
per contra it results, of course, in leakage and consequent 
attenuation of the signalling current. Fourthly, large capacity 
means considerable distortion—a distortion which in practice 
is not found to be compensated by the lessening of p. For 
the arguments employed by Mr. Hxavising, and leading up to 
these plain English conclusions, we must refer our readers to 
his well-known treatise, or to his “ Electrical Papers." Mr. 
PREEcE’s reasoning will be found on pages 690-692 of our 
issue of September 25th. We will not attempt to summarise 
it, but will content ourselves with describing the concrete result 
of his cogitations. The cult of self-induction is naturally 
somewhat of a stumbling-block to the majority of us; and even 
those who know or ought to know better are occasionally 
betrayed by momentary confusions of thought or inadvertent 
slips of facile pens into writing mutual ” in place of “ self,” 
imperilling by that fatal error their scientific salvation, and 
rendering completely nugatory the most imposing ratiocination. 
However, so far as we can understand his meaning, Mr. PREECE 
is anxious to reduce capacity and increase inductance, and thus 


would seem to have become a convert to the“ distortionless | 


circuit ” theory. But, as will be seen by a glance at Fig. 6 on 
p. 691 of our issue of September 25th, in the four-circuit cable 
proposed, Mr. Prexce has reduced inductance to a minimum 
and increased capacity very nearly to a maximum. In this 
sketch it will be observed that the positive and negative wires 
are ав close together as possible; in other words, the principle 
upon which inductionless resistances are made has been 
employed. Again, owing to the thinness of the dielectric 
between the two conductors and the peculiar shape given to 
these, the ''permittance" must bo enormously increased, 
notwithstanding the use made of a dielectric of low specific 
inductive capacity. 

Here then we have two sets of eminent authorities in 
sharp disagreement—not now, as in days gone by, as to prin- 
ciples, but as to the correct method of embodying in a concrete 
cable certain mathematical abstractions or, as some would say, 
fictions. Under the circumstances, therefore, it would seem both 
fair and expedient that the mathematicians, whose views are at 
last finding acceptance at the hands of practical telegraph engi- 
neers, should have some voice in the construction of the cable 
which is to embody their ideas, and in the experiments which 
are to put them to the only test capable of allaying the healthy 
scepticism of the true ‘ natural philosopher." Attention has 
recently been called to the way in which English chemical 
manufacturers have lost the advantage of being first in the 


field by reason of their aversion to and distrust of pure 
research. Our Government Departments ought to set а good 
example in this, as in other things. ‘In the multitude of 
counsellors there is wisdom ;" and even if the counsellors per- 
chance be Englishmen bearing the names of Heaviswe, Frrz- 
Севар, and Lopez, the adage still holds good. 


— t d 


REVIEWS. 


—— 


Practical Radiography. By Н. Sxownpen Warp. (London: Published 
for The Photogram, Limited, by Dawbarn and Ward, Limited.) 


There is a want of а small book on radiography which will 
give doctors and surgeons practical instructions and hints how 
to use Róntgen ray apparatus. This little volume before us 
only partly fills the want. The short chapter on the way to 
treat the photographic plate is clearly and concisely written, 
but the descriptions of the electrical apparatus and the instruc- 
tions how to use it, leave much to be desired. Very few men 
who wish to make practical use of the X-rays would care to 
make an accumulator or induction coil according to the instruc- 
tions given in the book, and if they did we fear that success 
would not crown their efforts. More might be said on the 
construction of primary batteries, and on the best method of 
connecting them. No proper instructions are given how to 
work an induction coil from the public supply mains; the 
reader is recommended to consult an electrician before making 
any such connection. He is, however, instructed how to 
charge an accumulator by connecting it to a ceiling rose 
through a water resistance. The current recommended to be 
taken in this way is from 8 to 12 amperes. ‘ The little fuse 
wire in the ceiling rose will have to be altered under the advice 
of an electrician.” Itisa pity that the author did not consult 
one before recommending his readers to pass 8 to 12 amperes 
through wires and connections intended for 1 ampere. We 
wonder whether the author or the printer is to blame for twice 
calling a voltmeter a voltameter. Some forms of Crookes’ 
tube are described, and the focus tube is recommended as the 
best. The Tesla coil is dismissed in four lines. Anyone who 
is not “ well acquainted with electricity ” is recommended to 
leave italone. А brief description is given of some successful 
experiments with an influence machine used with a Crookes' 
tube, and the reader is instructed how to make a fluorescent 
screen. The author has coined the word “‘radioscopy ” to 
denote work with fluorescent screens.” The illustrations 
consist chiefly of photographs of X-ray pietures, some good 
ones and others very indifferent. The book, although it 
only contains 80 pages, is very unsystematical arranged. 
It might easily be reduced to a 20-page pamphlet without any 
diminution of usefulness. 


Engineer Draughtsmen's Work. Ву A Practical DRAUGHTSMAN. 
Illustrated. (London: Whittaker and Co.) 

The object of this book is rather vague. According to the 
preface it is written for those who are desirous of entering а 
drawing office, but are perhaps in ignorance of the work 
carried on there; and it does not aim at imparting informa- 
tion to the practised draughtsman. Unfortunately, the author 
forgets this at the end of the first chapter. Whether the 
aspiring youth will be any nearer his object when he reads 
this book we very much doubt. Much of it will not help him, 
and a great deal of it he will not understand. 

The book opens with a description of the instruments and 
appliances which a draughtsman requires, and stating that 
board and T-square are usually provided by the office, straight- 
way proceeds to show how to make them. Some capital hints 
follow on the use and care of instruments. A chapter headed 
““ Further Hints on Use of Instruments " is chiefly a treatise 
on screw-threads, toothed wheels and pinions, mitre and bevel 
wheels. Some notes on sketching are good, but all too short. 
An example is given to further elucidate the author's remarks. 
Levelling and surveying are hastily disposed of in an unsatis- 
factory manner, and in two pages is summed up the science 
of the indicator diagram. 
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Chapters VI. and VIL, on studies for draughtsmen, would 
bear largely expanding. The author rightly insists on a 
knowledge of theoretical and applied mechanics, and a fair 
amount of mathematics. To these subjects he adds, for elec- 
trical draughtsmen, steam, solids and fluids, magnetism and 
electricity, dynamo design and construction, electrical testing, 
sound, light and heat, machine drawing, solid geometry, and, 
if possible, building construction. Не advises a good mechani- 
cal shop training and evening study, not only before but after 
entering the drawing office. The list of subjects is certainly 
a formidable one, but there are many draughtsmen well up in 
the majority, if not all of them, and these are the men who 
take leading places in big offices. 

Why the next three chapters were written we really do not 
know. Chapter VIII. describes how paper should be stretched 
and drawings mounted; Chapter IX., the science and art of 
making “ blue prints"; and Chapter X., the manner in which 
drawings and tracings should be stored and recorded.  Per- 
haps they are to qualify the aspirant for the post of office-boy. 
The next chapter is useful, and explains the use of the plani- 
Not only is the instrument itself described, but its 
working is carefully shown by aid of diagrams and examples, 
the author computing one or two imaginary areas. In con- 
clusion, the draughtsman is urged to be methodical in his 
work, to do all calculations in a book and to date and preserve 
them; to make note of any special formulw, &c., that he 
comes across, and which are not, perhaps, in his ordinary 
books of reference; and to keep these notes well indexed for 
reference. 


The Slide Rule. 


chester and London 


By CHAnLES M. PickwortH. Second edition. 


: Emmott and Co.) 


We reviewed the first edition of this book two years ago, 
and we find no appreciable alteration in the second edition to 
cause us to alter the opinion of it we then formed. A student, 
after reading through the book with a slide-rule in his hand, 
would certainly obtain a good notion of the use of the instru- 
ment; but he would soon find that if ho wished to use the 
latter as a time-saving machine, he must employ less clumsy 
conversion factors than those given in the book. The idea of 
employing double-conversion factors for converting inches to 
millimetres, or pounds to kilogrammes, &c., is not а good one. 


(Man- 


Alternating and Interrupted Electric Currents. By Prof. 
G. Forres, M.A., F.R.S., F. R. S. E. (London: Biggs and Co.) 


À year ago Prof. Forbes gave three lectures on alternating 
currents at the Royal Institution. It will be remembered that 
these lectures were practically a succession of ingenious experi- 
ments, showing the mechanical analogies of various alternating- 
current phenomena. The book before us is a verbatim repro- 


‘duction of the lectures, and as such it is not surprising that it 


fails to impress. For one who has seen the original experi- 
ments this book would perhaps be a pleasant memento, but 


any other will find it tiresome reading. The colloquial form 


of address has been retained, and we cannot help wondering 
how it was that its peculiarities were not more apparent in the 
lectures. We cannot remember whether the following passage 
was delivered with a wink of the eye or a touch of brogue, or 
whether Prof. Forbes stopped to adjust some of his apparatus 
in the middle of it. Now it is all very well to talk about it 
in that kind of language, but it is not very intelligible, and for 
this reason that it is difficult to understand." This might 
have referred to the following sentence which occurs in the 
description of Clerk Maxwell’s model illustrating mutual 
induction. “ These wheels are connected, not by a rigid axis, 
but by means of three bevelled wheels in the centre—one keyed 
on each of the two horizontal shafts, and the third running 
loosely on a shaft, at right angles to the others, forming one 
of four cross arms, having heavy weights at their extremities, 
and therefore possessing considerable inertia, and so resisting 
any tendency to set them in motion round the horizontal shaft 
of the handwheel, to a sleeve running on which they are 
attached." Although we do not believe that such experiment- 
lectures (if we may coin such a word) can be adequately 
reproduced in black and white, a worse attempt than the one 
under review it would be hard to imagine. 


Computation Rules and Logarithms, By Sitas W. HoluAN. (Lon- 
don and New York: Macmillan and Co.) 1896. 

The author of this useful work has treated mathematics, as 
it were, as an inexact science; or, to speak more plainly, he 
discusses the limitations imposed by probable error upon the 
value of calculations. In the first part of his book he explains 
a number of ingenious labour-saving ‘‘computation rules,” 
whereby, say, a four-figure-accuracy calculation may be carried 
out without the necessity of obtaining the result in 16 figures 
or more. Schoolboy mathematics is taught as an exact 
science, and the average schoolboy believes that 0:5 is iden- 
tically the same thing as 0:5000, and each exactly equal to 1. 
Practical acquaintance with calculations in physical science 
soon alter such ideas ; and it is then realised that, with an un- 
certainty in the third figure of each factor, it is sheer waste of 
time to work out 84868 x 79658 by ordinary simple arithmetic 
or by seven-figure logarithms. The first fundamental principle 
adopted in these computation rules is to “ retain everywhere 
enough places to correspond to two unreliable places in the 
final result ; the direct effect of this is to keep the first place 
of unreliable figures in the final result substantially free from 
the accumulated rejection errors.” This, for practical pur- 
poses, is a sound working principle. Whether the reader 
will care to adopt in detail these computation rules will largely 
depend on his taste; to some people such rules are more 
irksome than an untrammelled and conscious process of 
approximation throughout a calculation. But in any case 
there is a mass of useful information and valuable advice 
mingled with the explanatory notes on Mr. Holman’s rules. 
The second part of the book contains a set of mathematical 
computation tables, conveniently arranged. The book is 
printed in stiff, heavy paper, suitable to its purpose; and it 
is well worth the modest dollar charged for it. 


APPLIED ELECTRO-CHEMISTRY.* 


BY JAMES SWINBURNE. 


Electrolytic Caustic and Bleach. 


Inventors are still devoting their attention to curious vats and 
queer diaphragms. In some ways it seems as if too much attention 
has been given to electrolytic alkali. The alkali business is so 
enormous that it is a great temptation to inventors; but, on the 
other hand, the products are low priced, and therefore there is not 
so much margin. It does not seem to be quite well enough under- 
stood that electrolytic alkali is not waiting for some wonderful vat. 
The processes already in use are quite good enough to give enor- 
mous profits, if worked economically ; but careful supervision is 
necessary, ard great attention to detail. Unfortunately, such pro- 
cesses generally get into the hands of limited companies, and 
limited company management is seldom conducive to success in 
such cases. It must also be borne in mind that the cost of the 
electrolysis itself is à small portion of the cost of making electro- 
lytic caustic and bleaching powder. So small a portion of the cost 
is it that a great improvement in the vats would make very little 
difference in the price of the finished material. Unfortunately, 
everyone wants to have a vat or system of his own invention. A 
manufacturer who started up with the determination to ure no 
apparatus which was patented or called after anybody would have 
a much better chance of success, especially if he employed a few 
sharp young chemists to watch the vats, make tests, and find out 
the very best conditions for working. Generally the various 
inventions consist of varieties of porous diaphragm. Of course, 
an arrangement like that of using mercury as an anode and 
cathode in one is a different matter. This gives pure caustic, as 
there is no chlorine in the cathode chamber. If no hydrogen is 
given off at the surface of the mercury in the anode compartment 
the current efliciency must be unity. Having no salt in the caustic 
means cunsiderable economy in finishing. 

Some injustice has been done to this process pA those who have 
raised the cry that the mercury is poisonous. There can be no 
danger whatever in such a case. І have had charge of lamp works 
where mercury is used in the exhausting rooms, where it seems to 
be ubiquitous. Yet all that is needed is to keep the mercury clean, 
80 that it does not flour or powder. When a glass pump breake, 
the mercury gets all over the linoleum-covered floor, and is merely 
swept up. In spite of this, I have, in several years, never had the 
slightest case of salivation. When the mercury is permanently 
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under liquid, as in the alkali process, it is quite absurd to suggest 
danger to the health of the workmen. 

One of the difficulties in making bleach is that the anodes are 
attacked, and a proportion of carbon dioxide is given off with the 
chlorine. This converts some of the lime into chalk, and lowers the 
possible percentage of available chlorine. I have found—at least, 
on a small scale—that this difficulty can be overcome by letting the 
chlorine and carbon dioxide first pass over some bleaching powder, 
which takes up the dioxide, giving off chlorine instead. When it is 
converted into chalk it is thrown away. It would be useless to 
burn it into lime, as it contains chloride as well as carbonate. By 
this means good bleach can be made. It seemed possible that the 
carbon dioxide would evolve hypochlorous anhydride, which would 
be taken up by the lime, giving bleaching powder with a higher per- 
centage of available chlorine than usual. It is doubtful ff such a 
reaction takes place, and still more doubtful if it could be worked 
on а large scale. Mr. Charles Waite was, however, before me in 
working out this scheme, and it has been in operation at the Rum- 
ford Falis Electro-Chemical Works for some time now. 


Recently, Dr. Hurter has urged that it isimpossible to get strong 
caustic in an ordinary vat at a high-current efficiency. I do not 
understand Dr. Hurter's reasoning, and so I may quite uninten- 
tionally misrepresent his views. At a discussion on Mr. Hargreave's 
Paper, at the Society of Chemical Industry, where I first heard Dr. 
Hurter’s views, I suggested that he was confusing the carriage of 
the charges by the ions with the liberation of the final products at 
the electrodes. I have not seen the printed account of this meet- 
ing yet, so donot follow Dr. Hurter ; but he kindly sent mea Paper, 
read by him at the Liverpool Physical Society in 1893. Unfor- 
tunately, I cannot follow this either ; but as far as I can make out 
Dr. Hurter thinks that in a solution containing salt and caustic the 
current is carried partly by the hydroxyl ions and. partly by the 
sodium and chlorine ions, with which I agree ; and that the portion 
carried by the hydroxyl, or by the hydroxyl and some of the 
sodium ions, is useless because it does not make more caustic, 
with which I disagree entirely. As long as there is avail- 
able chloride in the immediate neighbourhood of the anode, 
chlorine and not oxygen will be evolved. At the cathode again 
hydrogen must be evolved. This being the case either caustic and 
chlorine are made, or caustic gets at the anode and takes up the 
chlorine, making hypochlorite and perhaps chlorate. 


Again, if hypochlorites or chlorate get to the cathode they will 
be reduced wastefully. But these are conditions that would not 
occur in а rationally conducted works. If you put salt into a vat 
and stir it round during the electrolysis the result will obviously be 
that very soon hypochlorite will be formed in large proportions at 
the anode to be reduced again at the cathode. But then nobody 
tries to make soda and chlorine that way. Suppose, however, that 
the liquid is still, and there is a porous partition. Start with all 
chloride. Chlorine comes off at the anode, and hydrogen at the 
cathode, and caustic appears at the cathode. We now have, in the 
anode compartment, chlorine moving towards the anode and 
sodium towards the cathode. In the immediate neighbourhood of 
the .cathcde we have both caustic and chloride. We thus have 
the current there borne by the sodium moving towards tho 
cathode, and also by hydroxyl ions moving towards the anode, 
and chlorine ions moving towards the anode. Eventually the 
hydroxyl ions will reach the porous partition, and they will 
finally go on into the anode chamber, and we shall there have 
caustic which will take up chlorine and make hypochlorite. This, 
I take it, is Dr. Hurter's difficulty. If the current were borne 
entirely by the sodium and chlorine, all the chlorine would 
eventually move into the anode chamber, and all the sodium would 
move into the cathode compartment. In practice, however, we 
have to run brine into the vats continuously, and run off caustic 
solution. "The ionisation of the caustic and salt depend on the 
strength of the solution with regard to both. I need not take 
actual figures, as it will serve my purpose to suppose for the 
moment that all the current is borne by the hydroxyl, the chlorine 
and both lots of sodium ions being idle and not migrating at all. 
Of course, in the anode chamber, where I assume no caustic for 
the moment, the current must be borne by the chlorine. Then we 
have а sort of army of hydroxyl ions marching from the cathode 
towards the anode at a certain rate. We admit the brine to the 
anode compartment, and we draw off caustic Jiquor from the cathode 
chamber. Then all we have to do is to feed the brine at such a 
rate that the whole of the liquid moves at the migration velocity 
of the hydroxyl. The hydroxyl then really stands still, and never 
gets to the anode. What is drawn off is really a mixture of salt 
and caustic. The vat has full efficiency, as hydrogen comes off at 
the cathode and chlorine at the anode. The current beine borne 
by the hydroxyl makes no difference in the current efficiency of the 
vat, as the current borne by the hydroxyl is just as effective as that 
borne by the sodium or chlorine ions. "The real difference is in the 
amount of salt it is necessary to draw off with the caustic. If the 
current were all borne by the chlorine, we could get pure caustic 
solution off. The relative ionisation of the salt and caustic affect 


the proportion of salt and caustic drawn off, and thus influence the 
cost of finishing; but they do not affect the current efficiency. I 
hope I have not misrepresented Dr. Hurter in any way. 

In the case of making chlorate, all that is necessary is to feed the 
potassium chloride in at the cathode end and draw off the chlorate 
at the anode. The same vat gives either product, according to the 
direction of the fluid current. Of course, the chlorate vat must be 
hot, and as the anode liquid is not acid, platinum anodes are avail- 
able. I tried small chlorate vats on this principle some years ago, 
but have made very few and imperfect experiments on caustic soda. 

Copper Refining. 

There is but little to be said about copper refining or the elec- 
trolytic extraction of the metal from its ores. A great deal has 
been published about refining, and still more about various schemes 
for extraction, and there would be little use in repeating such 
accounts here. At the same time there is a great deal—as Badt points 
out—that is not published. Copper refiners seem to think they are 
working a magic secret process, and that if they keep all the details 
to themselves no others will be able to compete with them. Such 
ideas are commonly to be found among workmen, but are seldom 
encountered among educated people; and the probability is that 
the various copper refiners are working their processes as badly as 
they can be worked, and understand very little about electrolytic 
work. The unfathomable secret guarded by copper refiners seems 
to be the use of anodes and cathodes of copper in a solution of 
copper sulphate. As regards details of management or of processes, 
such as the best temperature to work at, or the best method of 
circulating the liquid, there can be very little to learn. It would 
be much better, however, for electrolytic copper refiners to publish 
results and compare notes, as, if they are competing with one 
another, any knowledge, shared equally among them, makes no 
difference, but it puts them all in a better position as competitors 
in the race with refiners who use ordinary metallurgical methods. 
The same sort of thing went on in early days among incandescent 
lamp makers, and, in fact, it still goes on. Fortunately, workmen 
are migratory, and wandered from factory to factory, so that each 
factory knew what the others were doing, but thought its own 
processes were profound and valuable secrets. The more insig- 
nificant the works, and the more idiotic the process, the greater 
was the secrecy observed. 

The main difference between two classes of copper refining 
processes consists in the series or parallel coupling of the plates. 
From a purely electrical point of view, this looks like a distinction 
without a difference ; but there is more in it than appears at first 
sight. It makes little difference in the energy used per ton of 
copper refined, the only source of divergence being the numerous 
contacts in the parallel system. When a vat only takes a fraction 
of a volt, a large proportion of the power may be wasted on 
imperfect contacts. 

The series arrangement, however, saves a good deal of money in 
the leads, and greatly simplifies the connections. It is often sup- 
posed to have some magic efficacy in giving a greater output of 
copper for a given power ; but that is absurd. Its great advantage 
really lies in its needing less copper in the vats for a given output. 
This may seem a small matter ; but if prices are worked out it may 
mean a very important saving. Take an example. Suppose copper 
is deposited at, say, five amperes per square foot ; and suppose the 
anodes are cast say jin. thick, and are eaten off both sides. 
Roughly the anodes will take two months to be deposited on the 
cathodes. Take the case of a refinery dealing with 1,000 tons of 
copper per month. This means that 2,000 tons are in the vats. As 
a matter of fact there will be a little more, but we can take 2,000 
tons as a good round figure. The value of this copper at £60 per 
ton is £120,000. Now the question is what value is capital to the 
owners of the refinery. They might perhaps be able to borrow 
money, partly on the security of the copper at à low interest ; but 
it is more likely that money is worth 6 per cent. to them, or in 
other words that their works give 6 per cent. on the capital sunk, 
and would give at least that interest on any further money sunk 
safely in enlargement. The interest on the copper in the vats is 
thus £7,200 a year, or £600 а month. As the output is 1,000 tons a 
month this means that the price of refining copper is increased no 
less than 12s. a ton for interest on the metal in the vats. It is 
then of great importance to keep down the amount of copper going 
through the works, that is to say to make it go through quicker. 
A little can be done by removing the cathodes when they are gin. 
thick instead of à in., and putting new ones. This reduces the 12s., 
not to 6s., but to something above 93., how much above 93. depends 
on the cost of the initial cathoder. Many people may say there are 
such quantities of copper a!l about a copper refinery that it makes 
no real difference whether it is in the vats or in the stores. This 
argument is fallacious, for the copper in the vats is not available to 
fill orders, like the finished copper in the stores. The stock of 
crude copper is merely a kind of buffer or regulator to take up the 
variations in supply, and give a constant feed to the refinery : the 
stock of finished copper is to enable a slow and steady production to 
cope with sudden and irregular demands, The copper in the vats 


800 


THE ELECTRICIAN, OCTOBER 16, 1896. 


cannot actin either way, and is quite independent of the stocks 
held, and it cannot be drawn upon. It therefore represents 
capital lying idle. It is still an open question whether the series 
arrangement, as series arrangement, saves money. At the Bridge- 

rt works in Connecticut, which are, I think, the largest electro- 
уно copper refining concern in the United States, the system 
worked out by Hayden is used. The anodes are rolled and are 
quite thin. I forget the dimensions just now, but think they were 
about Jin. when I saw them. They were arranged in wooden vats 
taking something like 120 volts, connection being made to one at 
one end, and to a special cathode at the other. Each of the inter- 
mediate plates then becomes both cathode and anode, as one side of 
it is eaten away, while the other has copper deposited on it. As 
the plates are rolled they are eaten and deposited very evenly, and 
the process is carried on till very nearly the whole of the copper is 
transferred. As the deposited copper never sticks tight to the 
plates, the remains of the original anodes can be picked off the 
refined copper. There is, of course, a certain amount of scrap 
anode which has to be remelted and rolled again, but as no leads 
have to be connected to the anodes, and as they are finally sup- 
ported by the deposited copper, they can be consumed much more 
completely than in the case of thick cast anodes. The saving is 
thus essentially in the use of the thinner plates, and in the cost of 
doing away with the necessity for making electrical connection to 
each plate with its attendant loss of power, due to inferior contacts. 
The saving in leads about the vat house is also considerable. The 
most important of these points is, undoubtedly, the thinness of the 
plates in the vats. There seems no reason, however, why equally 
thin plates should not be used in the parallel system. There is no 
reason why the parallel system should be tied down to cast anodes, 
which must be fairly thick to allow of casting. It might be possible 
to cast the anodes thinner by adding a little extra silver. I have 
heard that a very little silver allows copper to be cast well, but do 
not know if that is correct. The silver would practically all come 
out again in the refining. Whether a trace of aluminium would do 
is another matter. It would, of course, be lost, and would gradu- 
ally accumulate in the bath. ‘These are merely crude suggestions. 
The series arrangement has been worked out, no doubt indepen- 
dently, by Smith, Hayden, and Stalmann. Who invented it I do 
not know. It is described in a pamphlet by Hugon, dated 1885, 
but I do not know that any copy came into England or America 
until several years later. Hugon discusses the question of economy 
of capital sunk in copper going through the process ; in fact, it is his 
main point, and he makes out that the series arrangement is 
cheaper, but it is diflicult to see why, unless the series arrangement 
alone allows thin anodes and cathodes to be used. Нироп also dis- 
cusses the use of cuprous chloride. Cuprous chloride gives twice as 
much copper as cupric sulphate with a given current ; but that is 
not everything, and unless the resistance of the vat is so low that 
twice the pressure is not necessary, this does not pay. It might 
be said that a specially low current density might be used, but 
that means sunk capital again. I do not know at all how far the 
chloride would do, as it might carry over impurities that remain 
in the slimes in a sulphate solution. Copper nitrate gives good 
deposits of copper with enormous current densities, but it is pro- 
bable that silver and, perhaps, gold are carried over. Swan has 
made numerous experiments on rapid deposition from the nitrate, 
but has, I think, published nothing as to its use in refining 
argentiferous copper. The presence of a very little chloride might 
prevent silver coming over, but it would hardly stop gold. 


Stalmann, who was for some time manager, and who designed 
the Anaconda electrolytic copper refining works, uses a very 
ingenious series arrangement. Each plate has paper stuck to one 
side. A few copper rivets are put through, and the paper is 
blackleaded. This gives a paper cathode, which separates the 
deposited copper from the crude, and gives no trouble in separating 
tho scrap anodes from the good deposited cathodes. 


It is often supposed that everything electrolytic is pure. 
Unfortunately, this is not necessarily the case. Electrolytic copper 
is nearly pure, but it is generally, if not always, contaminated with 
antimony. It is probable this small trace of antimony does harm, 
as it most likely reduces the conductivity appreciably, and may 
alter the non-electrical physical properties of the metal. Antimony 
can be separated from copper by clectrolytic analysis. What is 
wanted is a method which is possible on a commercial scale. 

By the way, there is no space here for a discussion of electro- 
chemical analysis ; but there is just room for an urgent appeal to 
analysts not to measure electrical quantity in terms of bang-gas. 
Until quite lately, electroplaters and writers on electrolysis used 
the Smee cell as the unit of everything. When they told you they 
had passed the current of 57 Smee cells through anything, they 
thought they had given you information. The Smee cell, as a 
fundamental unit of everything, still lives in the somewhat muddled 
minds of many writers on electrolysis and electroplating of the old 
school. But in electro-chemical analysis—which is a new branch 
of science—surely we might expect chemists to work with volt and 
ampere meters, and to use the methods of other scientitic men. 


Calcium Carbide. 
This compound has created an enormous sensation in the finan- 
cial world, or at least in the speculative part of it, during the last 
ear or so. As far as its discovery in America goes, it appears to 
inl been a mere matter of chance, an invention in the literal 
meaning of the word. The formation of calcium carbide from 
carbon and lime seems to be a mere question of temperature, and 
to have nothing to do with electrolysis. It may be that lime and 
carbon do not react until the lime is fused or the carbon volatilised, 
and that the temperature of the electric furnace is needed to bring 
this result about. 16 is probable, however, that the very high tem- 
rature is necessary to bring about the reaction, apart altogether 
iron getting the lime and carbon into contact. I have tried some 
experiments with an oxygen furnace, and have not succeeded in 
making calcium carbide, even when I used a solvent for the lime; 
so that there was no doubt that it came into contact with the 
carbon. These experiments were not tried thoroughly enough to 
be conclusive, but they tend to show that an exceedingly high tem- 
perature is needed. It is hardly necessary to say that an oxygen 
furnace, that is to say, an injector furnace fed with an oxygen and 
coal-gas blowpipe, gives a pretty high temperature. 

The future of calcium carbide depends very largely on its cost of 
manufacture. It is, of course, very absurd to take the cost of 
coal, lime, and energy, and calling that the cost of the carbide, to 
compare the cost of a candle-power-hour with that of gas as charged 
to the consumer. The prime cost of gas delivered into the 
* hydraulic main" would bo the right thing to compare in such a 
case, and would tell a very different story. On the other hand, the 
distribution of acetylene may well be much more simple in propor- 
tion than that of coal gas. If it is to be delivered by pipes ite 
only advantage, as far as distribution is concerned, is that the pipes 
will be smaller. This would make but little difference in the total 
cost of distribution, as it only reduces the capital sunk in mains a 
little. The cost of laying them would not be very much reduced. 

The first thing is to get some idea of the cost of calcium carbide. 
The estimates given vary enormously, as very little has been pub- 
lished as to actual cost of manufacture. It seems probable, how- 
ever, that the cost of manufacture—that is to say, the cost of lime, 
coke, carbons, labour, and energy, taking energy at a farthing per 
kilowatt hour, will be a little over £6. If water is used, the price 
comes out a little lower; but, as already explained, water-power 
must not be reckoned upon too much, as rents will probably go up 
soon. Itis bestto be on the safe side, so we may perhaps take 
£10 а ton as the final price of electrically-made calcium carbide, 
capable of giving 5 cubic ft. of acetylene per pound, packed and 
delivered on rail, after paying manufacturers’ profits and all charges. 
This seems a low price, and it may be said that the various 
aluminium works have all the plant ready, and know exactly the 
cost of manufacture, and have reduced the price as far as it will go 
already. The business has really hardly commenced, however, and 
there is little doubt that the processes will be cheapened. At 
present, it is the roughest and crudest method imaginable. 

Let us assume the final price to be £10 a ton, and see exactly 
what its future may be at that figure. Allowing 5 cubis ft. of 
acetylene per pound, this gives, in round numbers, 18s. per 
1,000 cubic ft. Calcium carbide is not acetylene, however. Suppose 
the treatment with water raises the acetylene to 203., and that it 
gives 20 times as much light as coal gas, it would then correspond 
with gas at 1s. per 1,000 cubic ft. Now, let us look at the price of 
gas. A ton of coal at, say 103., gives 10,000 cubic ft. of gas; so gas 
should be 1s. per 1,000 cubic ft. But the ton of coal gives 150 Ct. or 
so of gas coke, which is worth something, and over 100lb. of tar, 
which is valuable, and 20 gallons or so of ammonia liquor. Some 
of the 15cwt. of coke is used to heat the retort benches, and labour, 
&c., has to be paid for; but still the actual value of gas at the 
hydraulic main is really only a few pence per 1,000 cubic ft., and 
acetylene has no chance in comparison. The common practice of 
taking the price—generally the prime cost—of carbide of calcium, 
reckoning from it the price of acetylene, and comparing it with the 

rice of delivered coal gas is absurd. In addition, the great 
difference in lighting power comes in when the acetylene burner, 
though using little gas, is giving a very powerful light. Except in 
sitting-rooms people want small lights about their houses, and they 
want to be able to turn them down at will. | 

Acetylene may be used for enriching coal gas. Whether it will 
pay depends very much on the local conditions. Cannel coal is 
usually employed when enrichment is necessary. The prime cost 
of gas at any works depends on the price of cval and labour, and 
on the selling price of coke, tar, and ammonia. The coat of scrub- 
bing and purifying would have to be incurred in making acetylene 
on the large scale, and the cost of distribution by pipes and collec- 
tion would be about the same in both cases. It is impossible, how- 
ever, to give any answer as to whether it would pay to enrich 
coal-gas, unless one knows the real cost price of gas in a given case. 
Thus to take a rough example, suppose crude gas costs 6d. a 
thousand cubic feet; so that acetylene costs 40 times as much. 
Adding 3 per cent. of acetylene would about double its lighting 
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power, so that to replace 1,000 cubic ft. of gas we would have 
500 cubic ft. costing 3d., and 15 of acetylene costing over 33d. It 
is therefore clear that it will not pay to enrich with 3 per cent. of 
acetylene at these prices. I have not worked out figures to find 
the best enrichment for each relation of values of acetylene and 
coal-gas, for it seems clear that unless the cost of carbide is much 
less, or the cost of crude gas much greater than here assumed, there 
is no chance of its being utilised in that way. A public company 
does not make improvements if it can help it, and of all public 
companies gas companies, owing to their constitution and the 
sliding scale arrangement, are least likely to adopt such methods as 
enriching gas, even with the bye-products of electric lighting 
companies, who make carbide to get decent load factors. | 


In addition to this, gas is not used only for lighting. It is very 
largely used now for heating purposes, and the incandescent mantle 
has come to stay, and people with stoves and Welsbach burners 
would strongly object to having their gas bills doubled, and their 
gas contaminated with a body which necessitates their renewing 
all their gas fittings and removing all copper and brass taps and 
couplings, 

It does not look, therefore, as if acetylene will compete with gas 
at present. It may be a different matter in other countries. In 
the United States, for instance, gas is generally very dear. I had 
charge of a works in Boston some years ago, and we paid 10s. per 
1,000 for gas. Опе shudders to think what it must have cost in 
outlying districts. The enormous strides made by the electric light 
in America is not owing to the good electrical engineers, but to the 
bad gas producers. Perhaps the gas works are run by the urban 
authorities ; this would account for anything. If sulphate of 
ammonia does not fetch good prices in America, and if tar dis- 
tilling and the manufacture of dyes is not brought to the per- 
fection they are in Europe, it is quite probable that acetylene has a 
much greater future there than over here, especially as in propor- 
tion to the inhabitants water power is much more plentiful, so that 
power prices may remain low for a very long time. 

The next scheme is to deliver calcium carbide to houses, and let 
the consumers make their own acetylene. All that is needed is to 
add water. This sounds very simple. In the beginning of the 
century gas was to be made on the spot in the same sort of way. 
All you did was to put coal ina retort, and heat it, and off came 
the gas. Yet.this was never practised, except in special cases, and 
gas never came into use generally until it was distributed by pipes 
ready for use. There are, of course, a few country houses and 
isolated establishments where they make a fluid they call illumi- 
nating gas. Exactly the same thing happened with the electric 
light. Each house was to have a gas engine and a dynamo, and 
ү its own power. Then the next idea was that the accumu- 

ators were to be left at the houses with the milk, and changed 
next day or week or month; but this never came into practice 
either. These two schemes correspond very fairly with those of 
distributing carbide for use in generators, and distributing liquid 
acetylene in bottles. The generators would always be troublesome 
in an ordinary house. No doubt the light would be much cheaper 
and better than that of gas, as commonly used, but that is by no 
means everything. People forget that the average households are 
controlled by women. Women may understand people, but they 
are completely wanting in the faculty of understanding things, and 
they have the unreasoning conservatism and conventionality belong- 
ing to the undeveloped mind as seen in boys and savages. A 
woman hates everything new, and would never understand how to 
work an acetylene generator until it had been in use for genera- 
tions, and it was considered part of the duty of a good housekeeper 
to make good acetylene, as it used to be to make good beer. Ofcourse, 
even then it would be done by rule of thumb. There is more than 
this. The first thing a woman asks when she sees anything new, be 
it а mousetrap or a telephone, is, Will it explode?" Now no one 
can say on his honour that an acetylene generator won't explode. 
He does not think it will, in fact he feels sure it won't, and he 
sincerely hopes it won't; but an explosion might possibly occur. 
This settles the matter. The only thing to be done would be to 
utilise à woman's instinctive hero worship and belief in authority, 
and to arrange that acetylene generators should be recommended by 
her clergyman or doctor. I say her doctor advisedly, as she does 
not believe in other women's doctors. 

The plan of distributing liquid acetylene in iron bottles sounds 
more promising, as very little goes a long way, and the bottles 
could be connected to the house service by the acetylene company 
without the women of the house having anythiug to do with the 
matter. Acetylene is given off on the addition of water to the 
carbide, at enough pressure to liquefy in a cold bottle at once, and 
it might be purified at the same time. It must be remembered, 
however, that the comparison must be made, as to cost, not with 
gas burned in the ordinary batewing burner, which is generally 
not even good of its kind, but with the incandescent mantle. If 
anyone is going to improve his lighting, he will not take up acety- 
lene, as against the incandescent burner, unless it is better. Acety- 
lene gives, for a cubic foot, about three times the light of the Auer 


burner, во that, at 20s. per 1,00 cubic ft., it corresponds to gas at 
6s. 9d. Gas seldom costs 6s. 9d. per 1,000. Besides, it is easier 
to put in the Welsbach burners ; but if a considerable alteration is 
to be made, the electric light may be preferred. 

All the same, thero is a very large opening for acetylene, apart 
from competition with coal gas. For country houses, and in car- 
riages, omnibuses, trains, and on board ship, it ought to have its 
own way. One of the chief things wanted is à good burner, that 
will not give smuts under any conditions. 

A good portable acetylene lamp is also much needed. If the 
lamp generates its own acetylene there is the oe of having it 
attended to properly, at least by maidservants. Even paraffin 
lamps are seldom in good order where there are no men servants, 
and the ald colza oil lamps never were. There are other difficulties, 
however. The action of the carbide on the water is so energetic 
that each time they touch too much acetylene is given off, and 
some sort of gasholder is needed. I have tried mixing alcohol 
with the water to reduce the vigour of the action, and it works 
fairly well. I have lately found that thisplan has been already fully 
worked out. Another difficulty is that the water gives off vapour 
which generates acetylene, so that when the lamp is out of use 
acetylene is being generated slowly. This means that the lamp 
will smell, and the smell of acetylene is not pleasant. 

Small bottles of liquid acetylene for portable lamps should be 
no more difficult to deal with than mineral water siphons, and a 
small steel tube bottle would run a light and portable 10 c.p. lamp 
for & long time. The want of portability is the great drawback to 
gas. The electric light is a little better, but not much. The result 
is that candles are still used. Acetylene lamps would not ruin the 
carpeta, or cement the piano keys together. . 

Too much has been generally said about the poisonous nature of 
acetylene. Experiments show that it is not at all a serious poison, 
and its smell is à great safeguard. It uses so little air in burning 
that, on the whole, it wouldjbe a very much more healthy illuminant 
than gas, oil, or candles, especially if it contains no sulphur. Healthy 
breathing is not generally sufficiently appreciated yet. Many people 
still sit in close rooms and sleep with their windows shut, and the 
smaller air consumption of acetylene would not really appeal to 
them very much. Besides, according to experiments recently made 
on polluted air, the evils of vitiated atmosphere have been greatly 
exaggerated. Though acetylene, like carbon disulphide, is an 
endothermic compound, it is not easily exploded. Fulminate of 
silver only fires it locally. The explosion does not spread. Carbon 
disulphide explodes under curious conditions. If some is put in a 
bulb, and an air-pump connected and used, it will go off. I do not 
know if acetylene has any analogous properties. 

Caleium carbide may come to be used in the manufacture of 
alcohol, benzine, and other organic products ; but it is too soon to 
prophesy its future in these directions. A great deal must depend 
on its price, and one of the chief items is the cost of electrical 
power. [t is to be hoped that it will soon be made by non-electrical 
methods, and its price may then be reduced considerably. 


THE EXPLOSION ON BOARD THE ''*SCOTIA." 


The Scotia " (4,966 tons) left London for Vigo on the 6th inst., 
witha large crew and staff of engineers and electricians, amongst 
those on board being Messrs. F. R. Lucas, T. Clark, H. A. Taylor, 
A. Dearlove, and H. B. Forde. She had ou board more than 600 
knots of cable intended for the Borkum-Vigo line, and on her 
passage down Channel she met with very heavy weather and high 
seas. On Thursday, October 8th, about 4 p.m., before Ushant was 
sighted, in anticipation of still heavier weather in the Bay, the 
boatswain with two able seamen were going below to inspect 
and make fast any stores which required attention. They were 
about to descend into the fore peak, and before doing so an 
ordinary globe lantern was lowered into the hold. No sooner 
was this done than a tremendous explosion occurred, which 
shook the ship from stem to stern, and seriously injured the 
men. All hands rushed on deck, to find the bows enveloped 
in smoke. The first impression was that the ship had either 
struck wreckage, or that some machinery had come adrift. The 
hose was quickly brought along, but was quite u^ necessary, as the 
enormous inrush of water at the bows into the forward compart- 
ments and hold immediately quenched any fire that may have been 
Started. 

The ship immediately began to settle down by the head, and it 
was soon seen that the damage done was serious. Capt. Cato gave 
orders to put her about, to lower the boats, and te make every 
preparation for what at this time appeared inevitable, viz., the 
abandonment of the vessel. If this had proved necessary, with 
such a high sea running, the lowering of and the taking to the 
boats would undoubtedly have been attended with considerable 
danger and loss of life—a point that was scarcely realised by those 
present. 
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Great relief was felt when, notwithstanding the destruction of the 
collision bulkhead, it was found that the second bulkhead, more than 
30ft. in the ship, and reaching up to the main deck, had resisted the 
heavy seas and inflow of water. This bulkhead was strengthened and 
shored up, and good hopes were then entertained that the vessel 
and all on board might be saved. Previous to this distress signals 
were hoisted, and rockets fired. These were responded to by the 
8. 8. Maristow," of Plymouth, sighted about five miles off. She 
came alongside, and was asked to *'stand by," and accompany the 
“Scotia” to Plymouth, distant about 70 miles N. N. E. This she 
agreed to do, and the natural anxiety of those on board the 
damaged steamer was considerably allayed by this arrangement. 
Steaming slowly ahead at less than four knots, and with a following 
sea, tho fore part of the ship and the bulkhead, upon the stability 
of which the safety of the ** Scotia " depended, was subjected to the 
least possible strain, but was anxiously watched during the night. 

On arrival at Plymouth a closer survey of the damage done more 
than confirmed the serious nature of the accident; the plates, 
frames, &c., on the port bow of the ship were entirely blown out, 
leaving a hole of some 300 sq. ft. of area open to the sea, and 
extending for some distance below the water line ; whilst on the 
starboard bow a similar enormous gap was partly closed by a flap- 
ping sheet of plates, which hung as if hinged from the stem. 

It is assumed that the cause of the explosion was due to an 
escape of vapour from two lcwt. drums of anti-fouling paint; this 
vapour, when present in certain proportions with atmospheric air, 
forms a highly explosive mixture. 

It is gratifying to be able to state that Capt. Cato’s orders and 
those of his officers were carried out with promptitude and nerve ; 
at the same time, those who were on board are to be congratulated 
that the Scotia had not, when the accident occurred, entered 
the Bay of Biscay, and that the bulkheads were of exceptionally 
strong construction. 

We understand that, under the circumstances, the Admiralty 
have allowed the ** Scotia” to be docked at the Government Dock- 
yard at Devonport, where it is possible to carry out the necessary 
repairs without removing the cable from her tanks. The cable 
itself was absolutely uninjured. The work to be done will be 
completed in about a fortnight. 


ARTISTIC FITTINGS. 


As in all other things connected with electricity, marked progress 
has been made, since their first introduction, in the design of elec- 
troliers and similar accessories possessing pretension to artistic 
merit. We cannot say that there has been any striking develop- 
ment of originality in any way commensurate with the novelty of 
the illuminant to be decoratively treated ; but—and we must be 


Fic. 1, 


thankful for small mercies of the kind in this commercial age— 
there has been a distinct decrease in the visible supply of vulgarly 
elaborate fittings. 

The sketches which we offer our readers to-day represent some 
designs to be seen in the showrooms of Messrs. Benham and 


Froud. Fig. 1 is a simple but effective two-light electrolier in 


** steel-bronze,” suitable for a dining-room ; the three-light fitting 


of the same type, of which it would be difficult to give a correct 
idea in a sketch, being, if anything, more effective than the one 


Fic. 2. 


adopted for two burners only. Fig. 2 gives some idea of an 
extremely taking portable lamp in dead and polished brass, with 
silvered shell reflector and steel rods. The shade can be lifted off, 
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and the lamp swung round into the reflector, and the light can 
then be projected in any direction desired, the shell being capable 
of motion both around a vertical and around a horizontal axis. 
The brackets supporting the lamp and reflector can be moved up 
and down the a 1 as required, and by means of a stout spring can 
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be made to rest in whatever position they are left, without any ado 
with screws. Fig. 3 shows a severe-looking lamp in ‘‘ steel-bronze ” 
of the type usually employed to light halls. We were also 
shown a moresque electrolier, of a pattern much used at Con- 
stantinople in London.” The openings in the pierced brass-work 
dome are filled in with ruby glass, and a lamp is hung right 
inside, whilst six lamps hang round the edge of the dome. 

Messrs. Benham and Froud have, of course, a large variety of 
fittings, but limitations of space prevent our doing them full justice. 


STONEWARE CASING FOR INTERIOR WORK. 


Messrs. Doulton, who have laid down so many miles of glazed 
stoneware casing for outdoor electrical purposes, have now devised 
a type of casing suitable for use in electric supply stations, or in 
other situations where electric cables of large capacity have to be 
carried inside buildings. The material being incombustible, imper- 
vious to moisture, and a non-conductor of electricity, is very much 
to be preferred to wood. The casing shown is of strong glazed 
stoneware, with three ducts, each lin. by lin. During manufacture 
& partial division of the substance is made longitudinally, leaving 
sufticient material to preserve strength. By means of a chisel the 
upper portion may be at any time detached. The two portions 
need not be separated until access is required to the cables. The 
illustrations show one method of fixing. The casing is placed 
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between two wood fillets, and the lengths are held in position by 
small cast-iron clips. Inspection of the cables can be made at any 
point by removing a clip and detaching the cover of one of the 
lengths. Buried in cement or concrete, this casing forms a perma- 
nent conduit in walls or ceilings. 


SOME ELECTRICAL FEATURES OF THE UNITED 
STATES BATTLESHIP ''INDIANA."* 


Of the several heavy-armoured battleships of the United States 
Navy, the Indiana is the most formidable, and in her design 
and equipment presents to the electrical as well as naval engineer 
the greatest interest. 

On the mast we find installed two 24in. projectors or search- 
lights, one on the starboard, the other on the port side, each 
being furnished with an electrical control-stand, consisting of 
two small motors, one permitting of lateral train, the other of 
vertical, These motors are operated from a small platform above 
the bridge. The lights are rated at 20,000 c.p., and have hori- 
zontal carbons placed perpendicular to the Mangin or parabolic 
reflector according to which each is provided. The positive carbon, 
which is soft-cored and larger in diameter than the negative, has 
its crater towards the reflecting mirror. A small disc metal 
reflector perpendicular to and over the positive carbon also aids in 
reflecting scattered rays to the larger mirror. Two similar pro- 
jectors are placed on the bridge deck aft and are operated from a 

latform under the bridge deck. Each projector is supplied with a 
eston volt and ammeter as well as a rheostat, which are located in 
the dynamo room in a convenient position for the man in charge to 
handle. To the right of the bridge helm is the helm indicator, 
forming a part of the Fiske system of ship-telegraphs. It indicates 


* From the Electrical World of New York, August 15th. Abstract. 
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the position of the helm at any instant, and is in principle merely 
a galvanometer, having its zero point in the central vertical posi- 
tion, and connected in parallel with a circuit such as shown in 
Fig. 1. Rigidly fastened to the rudder-post is a strip of resistance 
wire through which a current continually passes, produced by a 
drop across a resistance in the main lighting circuit. As the 
rudder moves a contact simultaneously slides over this resistance, 
which cuts in or out more or less of it, and therefore produces a. 
corresponding change in the difference of potential at each indi- 
cator. These indicators are placed in various parts of the ship, 
and are illuminated each by a small incandescent lamp. 

Directly in front of the bridge helm is the compass, of the navy 
ordnance pattern, and to the left of this (in Fig. 1) is the steering 
telegraph, the function of which is to telegraph to the steering 
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Fic. 1.—Connections for Helm Indicator. 


wheels the position at which the officer in charge desires 
to have the helm placed. This transmitter, which is but 
one of several, is electrically connected to indicators 
secured in conspicuous positions near the steering wheels, 
and operated upon the same principle as the helm indicator 
just described. A diagram of the connections is shown 
in Fig. 2, where G represents the transmitters which are 
located on the bridge, directly under the bridge in the 
pilot house and directly under the pilot house and 
within the mast, called the conning tower. In fact, 
the entire management of the ship can be controlled 


= =} | from eithor of these positions, the latter, which is heavily 
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Fic, 2.—Connections for Steering Telegraph. 
armoured, being used only in practice or an engagement. The 
movable contact of the transmitter G does not touch when in the 


central position, in which position it remains when not being used, 
so that any transmitter is independent of the others and may be 
used at any time. After the command has been given to set the 
helm at a certain position indicated by all of the steering indicators, 
the precision with which the man at the helm obeys is immediately 
recorded by a helm indicator placed near the former. 

Fastened to the mast a few feet above the bridge is a speed and 
direction indicator, having a port aud starboard needle, which are 
respectively operated by the port and starboard engine shafts. This 
indicator is for the purpose of telling in which direction the shafts 
are turning, and with the aid of a watch the number of revolutions 


E 2 


804 


THE ELECTRICIAN, OCTOBER 16, 1896. 


may be determined. In principle the indicator is exceedingly 
simple, being merely a polarised relay. It is operated by a toothed 
eccentric strap fastened to the shaft, and rolling on which is a small 
tooth roller де Fig. 3). As the shaft turns the roller is shifted 
slightly, depending upon the direction of rotation, and at the same 
time raises at each turn a contact point which makes contact at 
either the right or left, thereby determining the direction of the 


current through the indicator at the bridge. 


Another and far more important instrument to be found on the 
bridge is the Fiske engine telegraph. The function of this instru- 
ment is to signal to the engine room the desired speed and direction 
of the engines. Each engine has its transmitter and receiver, the 
transmitters being in one instrument and one receiver in each 


Fic, 3.—Shaft Contact Device, 


engine room. The telegraph is operated on the Wheatstone bridge 
principle, as shown in Figs. 4and b. Both the transmitter and 
receiver have equal resistances arranged in an arc of a circle. The 
zero position of each instrument is vertical. It follows therefore 
that if the transmitter handle be moved over a given are, it will be 
necessary, in order to balance the bridge, to move the receiver 
handle a corresponding amount. In series, with both the receiver 
and transmitter, are galvanometers, that on the former being a 
Weston instrument. After the transmitter handle has been thrown 
over, both galvanometers will deflect and will continue to do so 
until balanced at the receiver. Thus the officer giving thecommand 
knows immediately if his order has been received. The Weston 
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Fic. 4.—Engine Telegraph Circuit. 


instrument, placed on the receiver, moves with the handle, and 
inasmuch as the needle is not balanced for all positions, it is neces- 
вагу to have a second stationary galvanometer, shown at 01, Fig. 6, 
to make more exact adjustments. This is done by shifting the 
handle and tapping the key K. Moving the arm of the transmitter 
over a very small arc automatically rings a 10in. gong located in the 
engine room, thereby attracting the engineer's attention. It will 
be seen in Fig. 5 that the engine telegraph has two handles. The 
two sides are duplicated, and transmit respective orders to the port 
and starboard engine rooms. Placed at each side is a small 1 c.p. 
lamp to illuminate the faces at night. The whole system is operated 
by taking a drop across the lighting mains. The graduations on 
both uS receiver and transmitter correspond to revolutions per 
minu | 


There are two systems of night signalling used in conjunction with 
the electric lighting system. The truck light consists of a double 
lantern placed at the top of the mast, the upper half of the lantern 


being red, the lower white, in each half of which an incandescent 


lamp is placed. "These lights are operated separately or together 
by means of a pulsating switch situated on tho forward part of the 
mast on the top of the pilot house. This signal is for the admiral's 
use in squadron evolution. 


2 
= 
d 
2 
фы? 
2 
AJ 
= 
2 
Е 
ul 


Fic. 5.— Complete Design of Engine Telegraph Circuits, 


The second is called the Ardois signalling set, and is composed 
of four double lanterns, upper red, lower white, having Fresnel 
lenses. These lanterns are suspended by two wire jack-stays 
with connecting-cross-arms, from the centre of which the lanterns 
hang, spaced 10ft. apart. The upper end of the jack-stays is 
secured aloft to a stay; and the lower end sets up with two turn- 
buckles, one on each leg. There is a cable containing a wire for 


Fic. 6,-- Keyboard. 
each lamp with a common return, which is connected electrically 
to a keyboad (Fig. 6). The face of the board is divided into sec 
tions ; each one of these sections is marked with the number and 
order in which the lanterns will burn when the key 1s moved to 
this section. These sections designate numerals, letters or sen- 
tences. By this system it is possible to form 64 combinations, 
The type of lantern used is shown in Fig. 7. 

Passing from the bridge to the pilot house an addition to the 
instruments already described is one for automatically. blowing the 
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whistle at stated intervals. It is simply a clock arrangement 
operating an electric contact, completing a circuit, which in turn 
operates by means of a magnet a lever attached to the steam whistle. 
A telephone also runs from the pilot house to the central station," 
where it is connected to the desired circuit. 

The Fiske ** Range Finder," one instrument of which is situated 
just above the bridge and the other on the bridge deck aft, 423 yards 
apart, consists of two pedestals, on each of which is mounted a 
telescope with cross hairs, also an indicating instrument placed 
in the conning tower, consisting of a Deprez d'Arsonval type 

alvanometer, manufactured by the Weston Instrument Company. 

e graduations on the galvanometer are in yards. The observers 
at the two telescopes are connected by telephone with each other, 
and with the observer at theindicating instrument. The operation 


Fia. 7,—Ardois Lamp. 


of these instruments is also based on the Wheatstone bridge 
principle ; but instead of employing resistances in the form of arcs 
of circles, the resistance wire is wound upon cylinders, which, by 
means of proper gear, revolve simultaneously with the lateral move- 
ment of the telescopes. This method allows of correcting for inequal- 
ities in the resistance wires, which isdone by moving the contact point 
perpendicular to the axis of the cylinder by means of a surface 
formed by elevating or lowering a series of pins the height of which 
is determined when testing the instrument. When the two tele- 
scopes are parallel, and the circuits are in correct adjustment, the 
reading instrument, located in the conning tower, points at infinity. 
An adjustable resistance is in series with the voltmeter, so that if 
the E.M.F. of the storage battery supplying the circuit changes, or 
the resistance of the indicator changes, due to temperature effects, 
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Fia. 8.—Diagram of Range Finder Connectors. 


the same may be corrected. Upon pointing the two telescopes 
upon the same object the indicator needle is deflected and will 
indicate the distance in yards, the object is from a position on the 
base line half-way between the two instruments (see Fig. 8). Space 
will not permit of showing how the indicator is graduated, it being 
done, however, by a simple trigonometrical process. Similar range 
indicators are located at the various guns, the entire firing of which 
is directed from the conning tower. 

The 8in. gun turrets have electrically operated hoists for lifting 
ammunition from the lower deck to the gun breech. These equip- 
ments were furnished by the General Electric Company. In the 


13in. gun turrets two Lundell fan motors are used to blow the 
smoke out. 

The dynamo and engine room contains three navy standard 
marine generating sets composed of three 24 kilowatt G. E. com- 
pound-wound dynamos, connected direct to three G. E. navy 
standard marine vertical double-cylinder engines. The units run 
at 400 revolutions per minute, and deliver each 300 amperes at 80 
volts. The switchboard is designed for 22 circuits, 20 now being in 
use. There are two switches for the lighting circuits, four for 
search-lights and six for ammunition hoist motors. The switches are 
arranged so that each can be thrown on one of the three dynamos ; 
the board is also provided with three parallel switches for throwing 
dynamos in parallel when necessary. 

The ship is supplied with the necessary electrical testing instru- 
ments, consisting of one 20,000-ohm magneto, one Evershed testing 
set, comprising one portable hand generator and ohmeter. "There 
is also supplied for testing one hand tachometer, one hand-speed 
indicator and three Tabor engine indicators. 

There are 615 incandescent lights installed. The wire used for 
this work is of the navy standard, and was furnished by the Safety 
Insulated Wire and Cable Company, New York. "Taking all the 
different sizes, there are about 7 miles of wire and about 34 miles 
of wood moulding for the same. The wires are all in moulding 
and are very thoroughly insulated, being carried through rubber 
tubing at each beam, the beams being four feet apart and through 
water-tight stuffing tubes at each water-tight bulkhead or where 
the wires pass through decks. 

There is a complete set of fire and water alarms throughout the 
Ship. The electric thermostats consist of an iron thimble containing 
mercury and provided with a non-combustible fibre cork. Through 
the latter is a small screw passing down through a glass tube. By 
turning the screw the thermostat may be set for any desired 
temperature. Upon heat being applied to the thimble the mercury 
rises and makes contact, which indicates on an annunciator placed 
aft. The water alarm consists simply of a float which rises and 
completes an electrical circuit when the water in that particular 
department attains a certain height. 

A telephone system, consisting of 24 Claymond telephones and a 
* central station," is one of the features. Speaking tubes with 
buttons and annunciators are run from all principal points to the 
central station and conning tower. The central station ia located 
in the forward part of the protective deck inside of the armour belt. 

The apparatus employed on the Indiana," although at the time 
it was installed it was of the latest design, will be changed in 
several material particulars on Government vessels now under 
construction. From the foregoing description it will be seen that 
electricity now plays a most important róle in modern naval 
engineering. 


ELECTRIC LOCOMOTIVE TRUCKS.* 


The axles of an ordinary car truck are not driven, but the truck 
is hauled by a locomotive. Electric locomotive trucks have driving 
wheels, and therefore must be adapted to pull cars. "This throws 
quite a different stress on the transoms, and necessitates a much 
Stronger and more rigid construction. In order that the motors 
may be reversible and interchangeable, they must drive the axles 
at opposite sides of the truck; this produces a distorting stress 
tending to put the frame ‘‘ out of square." In the trucks specially 
designed by the Baldwin Locomotive Works, of Philadelphia, to 
meet the demands of electric locomotive or motor car work, the 
transoms of the truck are provided with a substantial gusset to the 
side frame, and knees and brackets are introduced to hold the 
frame perfectly square and true, and enable it to withstand the dis- 
torting stress developed in the truck by the operation of the motors. 
Care is taken that the boxes and journals shall be of the proper 
form and size to adequate wearing surfaces, and that they shall 


| be во fitted as to resist properly the shocks transmitted to them 


without being thrown out of line. The weight of the trucks and 
motors is supported on the journal boxes by means of suitable 
springs with limited range of motion. A swing bolster of improved 
design is introduced to carry the weight of the car; this is con- 
nected to the truck by suitable links, and provided with easy-. 
riding double-elliptic spriugs. 

For the purpose of gaining access to the parts of the truck, and 
for readily removing the wheels, axles and boxes, a swinging jaw 
may be arranged to form the outer pedestal leg. This is secured to 
the truck frame by a joint connection, and securely held in place 
by the pedestal-cap bolt. When desired, it can be lifted, and the 
released parts removed without taking the truck from under the 
car. The swing bolster and springs can be dropped down and taken 
out without disturbing any of the other details of the truck. The 
brakes are arranged without brake-beams, so as not to interfere 
with the removal of the swing bolsters or motors. The motor 


* Abstract from the Electrical Engincer of New York. 
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hangers are so placed that the motors can be dropped out of the 
trucks without brake-beams, so as not to interfere with the removal 
of the swing bolsters or motors. The motor hangers are so placed 
that the motors can be dropped out of the trucks without taking 
down the swing bolsters or the brakes, and without removing the 
wheels or axles. The workmanship in these trucks is equal to that 
in steam locomotive construction. All the bolts are turned taper 
to a driving fit in reamed holes, and all parts are well fitted with 
planed surfaces. 
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GENERAL ELECTRIC “TURRET” MOTOR BELL. 


The accompanying illustration represents the new ‘‘ Turret” 
motor bell, made by the General Electric Company. The clapper 
of this bell moving ina complete circle each time the gong is struck, 
a great impetus is obtained, with the result that the blow is much 
heavier, and consequently a much louder ring is produced, besides 
which the time taken for the clapper to revolve gives the gong 
an opportunity of vibrating freely before it is again struck ; so 
that a clear ring is produced instead of the discordant rattle so 
frequently heard from electric bells. The motor used is said to be 
absolutely reliable, and is quite enclosed in a cast-iron box with 
self-oiling beaxings. The diameter of the gong is 103in., and the 
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electromotive force required is 44 volts and the current about 
2 amperes. There isa farm of Turret ” motor-bell suited to work 
with 60, 100, or 110 volts circuits. This should be very useful 
in country houses as burglar, fire, or other alarms; and is most con- 
venient, as well as cheap, saving the cost and bother of batteries 
by working directly from the house mains. 
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By Dr. A. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, October 2, 1896. 


Dr. Louis Duncan's Presidential Address to the American 
Institute of Electrical Engineers.— After a season of rest 
the American Institute of Electrical Engineers resumed its 
regular monthly meetings on the evening of September 
28rd. Dr. Louis Duncan, the President, occupied the 
chair, and delivered his inaugural address, the subject of 
which was The Present Status of the Transmission and 
Distribution of Electrical Energy." Dr. Duncan condemned 
the present practice of installing a number of stations for 
the distribution of energy for power and traction purposes, 
preferring a single centrally or favourably-located station, 
and the adoption of the ‘‘ booster” system, to serve more 
distant territory. He also favoured the use of storage 
batteries, supplied by the ‘‘ boosted” current, for centres 
of secondary supply in outlying districts. А radius of 
ten or twelve miles could be easily supplied by the 
* booster" system alone; but for suburban lines he 
thought that the ‘ booster” and the storage battery com- 
bined would give better results. The use of high potential 
alternating currents for transmission, with rotary trans- 
formers at local points, with or without storage as an adjunct, 
was & method full of promise. Regarding the cost of copper 
for the transmission of energy he gave some comparative 
figures. Taking the cost of copper for direct currents as a 
basis and representing it by 100, the cost for a simple alter- 
nating current would be represented by 200, that of the two- 
phase current by 200, and the three-phase by 250. The direct 
current, he stated, had the advantage that no losses ensued 
by induction effects, but its voltage could not be changed by 
stationary transformers. For power purposes a simple 
alternating current was yet of little value, for the reason 
that no self-starting motor had yet been invented. The 
three-phase current was considered better for transmission 
purposes, and the two-phase for distribution. Regarding 
the long-distance transmission of power for railways, he 
had some doubts as to the outcome. To accomplish such 
a result it would be necessary to utilise high-potential alter- 
nating currents, feeding rotary transformers, located at frequent 
intervals along the line. 


Standardising Incandescent Lamp Bases.—Mr. Frederic 
Nicholls, President of the National Electric Light Association, 
has arranged a meeting of manufacturers and central-station 
men to discuss the question of standardising incandescent 
lamp bases and sockets. The subject is one that is recognised 
as an important one in the trade, and it is hoped that this 
organised effort to bring about the reform so much desired 
will result in something tangible. 


The United States v. La Compagnie Fran¢aise des Cábles 
Télégraphiques.—On October 1st the United States District 
Attorney filed in the office of the Clerk of the United States 
Circuit Court a bill of complaint in a suit brought by the 
United States against La Compagnie Française des Cables 
Télégraphiques, the United States and Hayti Telegraph and 
Cable Company, and the United States and Hayti Cable 
Company. The complaint alleges that the defendant com- 
panies are combining and conspiring together for the purpose 
of monopolising a part of the trade and commerce between 
the United States and the several States thereof and foreign 
nations, to the irreparable injury of the people and business 
interests of this country, An injunction is asked to prevent 
the defendants from carrying out their alleged unlawful agree- 
ment, and from establishing their connecting cables on the 
shores of the United States. The details of the case in brief 
are as follows:—The Compagnie Francaise des Cábles Télé- 
graphiques is the successor in interest of companies heretofore 
known as the Compagnie Francaise du Télégraphe de Paris à 
New York, the Socicté Francaise des Télégraphes Sousmarins, 
and of other French companies, in the ownership of certain 
transatlantic cables, and of certain submarine cables in or be- 
tween several islands of the West Indies, and of other lines of 
cables extending from these islands to several South American 
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countries. The successor Company owns a system of submarine 
cables connecting Cuba with Hayti, San Domingo, and other of 
the West Indies, together with South American lines. These 
cables were laid under concessions from the various countries 
concerned, giving the Company exclusive right to land and 
operate them between those countries and the United States 
for periods of from 25 to 60 years from the dates of concessions, 
which were granted between 1888 and 1890. By reason of 
these concessions no American companies or citizens are per- 
mitted to land lines of submarine cable in those countries. 
The Compagnie Francaise des Cables Télégraphiques, which 
was organised under French lawson July 2, 1895, entered into 
an agreement with the French Government in December of 
that year to operate within two years a cable connecting the 
West Indies cables. It also agreed to lay a new cable line 
from Brest to a point near Cape Cod, Mass. The cable com- 
pany and its predecessors had been endeavouring for years to 
land a cable on the shores of the United States, but they could 
not obtain the permission of the United States government 
except on condition that the French Company should surrender 


its cable monopoly between the United States and the West 


India islands and South American countries. For the 
purpose of evading this obstacle, it is charged in the 
bill of complaint that the Compagnie Francaise des 
Cables Télégraphiques entered into an unlawful agreement 
with the other defendant companies to secure direct commu- 
nication between the United States and the West Indies and 
South American systems. The United States and Hayti 
Cable Company was organised in February, 1895, in West 
Virginia, its incorporators being John W. Mackay, George G. 
Ward, Albert B. Chandler, and others well known in the cable 
world. It is charged in the bill of complaint that this Com- 
pany was organised in the interests of the French Company 
for the purpose of laying a few miles of cable from Coney 
Island out to sea which could be connected with the West 
Indies and South American cable systems. The purpose of this 
action, it is claimed, was to enable the French Company to escape 
the conditions and maintain its monopoly and exclusive conces- 
sions, at the same time fulfilling its contract with the French 
Government, and earning the subsidy which the French Govern- 
ment has agreed to pay the cable company. Ten miles of cable 
were laid from Coney Island July 9, 1895, and about that 
time the United States and Hayti Telegraph and Cable Com- 
pany was organised under the New York State law, with 
practically the same incorporators as the Company above 
named. This latter Company had for its purpose the building 
of a telegraph line from New York City to Coney Island to 
connect with the Hayti cable, all of which, it is alleged, was 
to assist the French Company to achieve its unlawful object. 
In this connection it is interesting to note that on October 1st 
the cable steamer Seine arrived at Hampton Roads 
for coal, having on board 1,100 miles of cable, which will be 
laid between New York and Turks Island. This steamer is 
one of the two engaged by the French Company to lay the cable 
connecting the United States and the West Indies. 


CORRESPONDENCE, 


— —— 
THE SEAT OF E. M. F. IN A CELL. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Everyone with a liking for science has the greatest 
respect for Dr. Lodge. I go even farther; and when he tells 
us facts about objective ether and molecules and the move- 
ment of the thing energy with a cock-certainty about the 
unknowable that would do credit to an archbishop, I revere 
him. But I до not think the seat of the electromotive force 
comes under this head. It seems to me a matter of definition. 
If you define the seat of the electromotive force as the place 
where energy enters the electric circuit, then the place where 
energy enters the electric circuit is the seat of the electro- 
motive force. It needs no pump analogies to make that clear. 
If Dr. Lodge supposes I mean that the energy given out as 
heat at a resistant part of the circuit is not paid for by 


chemical, heat, or mechanical energy, he has misunderstood 
me. Even if it has all decayed, except a definition skeleton, 
I don’t want to exhume Dr. Lodge’s seat of electromotive 
force from consecrated ground merely to rebury it at cross- 
purposes roads with a mistake through it. 

I have some dim, and evidently only fancied recollection 
that at some discussion on Dr. Lodge’s ubiquitous Paper, some 
twelve years ago, Prof. FitzGerald said it was a matter of 
definition. Whether he meant as to how the work done by a 
unit of electricity going from one substance to another is to 
be considered, or as to the seat of electromotive force being the 
sink of energy, does not matter, because he cannot really have 
breathed such a suggestion. All the same, І fear that some 
recalcitrant electrolytical curate may some day break away 
from pump analogies, and may want to trace the flow of 
energy through the medium to the place where the work 
comes out of the system, and that he may work from a cir- 
cuital and cyclic standpoint. Such a proceeding would, I feel 
sure, shock Dr. Lodge very much, and I hope he will at once 
write him a nice gentle pastoral letter, giving the Cambridge 
undergraduate’s explanation of the common pump as contain- 
ing the whole philosophy of the matter. 

Though it is a mere side issue, when Dr. Lodge was fixing 
the seat of the electromotive force I raised an objection to 
the air or oxygen theory of the Volta effect, that as air is not 
an electrolyte, incipient oxidation, by direct combination, can- 
not charge zinc. In modern language there are no charged 
atoms or ions to give up their charges. бо far as I see, this is 
а good objection. 

I do not know what text-books Dr. Lodge refers to. There 
appear to be some which grieve him. I have neither read 
nor written them. In short, it is quite open to any one to 
consider the cell circuit from the pump and pipe points of 
view, or to treat it as & case of cyclic potential, or to start up with 
a salt, and trace its change into charged atoms, and to examine 
the doings of the charged atoms, and to trace the energy across 
country to a resistant part of the circuit. He may even say 
that it goes in there and comes out at the same place, and 
that no work is done by a unit of electricity going through 
the resistance, that being only a coincident condition. 
these have nothing to do with the phenomena of the case, and 
each view could be worked out perfectly consistently with the 
phenomena and itself. It would merely come down to a 
question of definition; but the advantage of different treat- 
ments is that they give different points of view, so that the 
phenomena may be finally more clearly seen.— Yours, &c., 

JAMES SWINBURNE. 


PROF. SILVANUS THOMPSON’S SUGGESTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: Equally with yourself, I have **no wish to travel over 
old ground again " with regard to the history of the Institution 
of Electrical Engineers. Many things have happened since 
then; and cable engineers, at any rate, were under the pleasing 
impression that their agitation had justified itself by results. 

Be this as it may, the mild protest which I entered against 
the proposal of Prof. Silvanus Thompson has the hearty sup- 
port of all the telegraph people I have since met ; and if there 
were no other objection to the Bright proposal," it is suff- 
cient io remember that only one of the three gentlemen whose 
names and memory it is desired specially to commemorate 
ever had any connection with the Institution, and the treat- 
ment he received at the hands of the Council is still fresh in 
the minds of the cable fraternity.— Yours, &c., 

W. T. ANSELL. - 

Winchester House, E.C., October 13, 1896. 


A TELEGRAPHIC JUBILEE. 

TO THE EDITOR OF THE ELECTRICIAN. 
бв: It has just occurred to me that it might possibly 
interest some of your readers to be reminded that in the year 
1846—now just a jubilee 50 years ago—on the opening of 
Parliament, the ** Queen's speech” was telegraphed for the 
first time to about a dozen towns in the Midlands and north 
of England, for the purpose of publication in local newspapers 
the same afternoon.  . | | 
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In those days the telegraph north of London commenced at 
Rugby; and, therefore, the speech had to be conveyed to 
that station from Euston by special engine. On its arrival 
there it was at once telegraphed to Derby, where it was 
repeated on to Normanton, from whence it was despatched 
to York, to be again repeated to Newcastle and the North. 

George Hudson—then Lord Mayor of York (and ‘ railway 
king” besides)—took considerable interest in the matter, and, 
with several other notabilities of York, was present to witness 
the accomplishment of what at that time was thought to be 
little less than a miracle; and one present called it the 
‘‘ inauguration of the coming great telegraph ега.” 

The arrangements for carrying out this event were com- 
pleted by Mr. Culley for the southern portion of the system, 
and by myself for the northern lines telegraphed over. The 
“ speech ” arrived at York about 4 p.m., and a few minutes 
only elapsed after the last bit of copy " was sent off, and it 
was cried in the streets by a host of boys as extra speshul.“ 

It is hardly to be expected that many persons will attach 
importance to the above incident; but for personal reasons, 
and just because the present date completes a recognised cycle 
of time—half a century—I thought it might be worth the 
telling to some of your younger readers; and even some older 
ones who know all about it, perhaps, would not be annoyed 
at being reminded of something that happened in their hey- 
day, fifty years ago.—Yours, &c., J. W. WILKINS. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catal j 
Price Lists, and similar matter should be sent early in the week.] 


SPECIAL NOTICE.—The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND BAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78. 6d., post free 88. 3d. ; abroad 98. 

The New Edition for 1897 is in active prepara'ion, and circulars and 
full information will shortly be forwarded. The Subscription price 
remains 5s., postage 9d. ; abroad, 65. 6d., post free. 


NEW BOOKS AND EDITIONS. 


The fe ing New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and $, Salisbury-court, Flect- 
street, London 

“ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A 
Fleming, M.A., D.Sc., F.R.S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 


LABOBATORY NOTES AND Forms.—With the above title, we have read 
a set of 40 Elemen and Advanced Exercises for use in Electri 
Engineering classes. ese have been prepared by Dr. J. A. Fleming 
and will found of great service to Teachers, Demonstrators, and 
Students. The object of this series is the saving of the time of the teacher 
and his assistants, and to serve asa record of the work done by the student. 
Each Form is supplied either singly at 4d., or 3s. 6d. per dozen nett; in 
sets of any three 1s. nett ; or the set of Twen 
Exercises can be obtained price 6s. 6d. nett. 
Elementary and Twen 
handy portfolio, price 1 
nett (now ready). 
prospectus sent pos 

“МотуЕ РомЕВ AND GEARING FOR ELECTRICAL MacuiNERY."—DBy 
Е. Tremlett Carter, C.E., M. I. E. E. Xeady ina few days. Price 128. 6d., 
post free ; abroad, 13s. 6d. 

** ELeorgio Motive Powss.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author had much experience. 'The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free (abroad 118.). 

“ DRUM ARMATURES AND ComMUTATORS.”—By Mr. F. Marten Weymouth. 
8 yi ready ; E 78 6d. (abroad 8&.). Prospectus on application. 

“SUBMARINE CABLE-LAYING AND REPAIRING."—Dy Н. D. Wilkinson, 
1 &c., fully illustrated; price 128. 6d. Мой баш: 

„ TRE Worx or HzRTz."—By Dr. O. J. Lod ith igi 
illustrations, price 2s, 6d. nett, I RON ready. F 
“ ELROrRIO LAMPS AND ELTOrRIO LI oH TIN q,“ by Prof. J. A. Flemin 
л р во, iT is док redy The pok Te handsomely boun ; 

rigin ustrations initials, 1 ‚ 64. 
аа 1 ; designs, initials, &o, Price 78. 6d., post 

*‘ELECTRIOAL ENGINEERING FORMULA,” а ket-book by M W 
Geipel and H. M. Kilgour, is now ready; price 78. 6d., by b Ta. 9d. 
(abroad 8s.). A large paper edition with wide margins can supplied, 
price 12s. 6d., post free 138. (abroad 138, 6d. ) Prospectus on application, 

" THE ART or ELgOTROLYTIO SEPARATION OF METALS, "— i 
of Dr. Gore's book is now ready, price 10s. 6d. » post fée. экы 


Elementary (or Advanced) 
: e complete set of Twenty 
Advanced Exercises are price 10s. 6d. nett, or in 
nett, or bound in strong cloth case price 12s. 6d. 
5 portfolios can be price 1s. each, A full 


TENpERS Invitep.—Particulars will be found in our advertise- 
ment columns of tenders required by the Town Council of Torquay 
for the supply and erection of plant, &c., at the electricity works 
which are about to be erected. Specifications, &c., can be obtained 
from Mr. W. H. Trentham, consulting engineer to the Council, 
39, Victoria-street, London, S.W., or of Mr. Fredk. S. Hex, the 
Town Clerk, Town Hall, Torquay, to whom tenders have to be sent 
in not later than 3 p.m. on Tuesday, Nov. 3. 


—— —— The borough electrical engineer of Bradford (Mr. Alfred 
H. Gibbings) invites tenders for 117 Aron, 86 Frager, 24 Edison 
and 21 Oulton-Edmondson electricity meters. Lists giving details 
and capacity of the meters may be obtained from the Electricity 
Office; and tenders should be sent in to Mr. Gibbings, Town 
s Bradford. Further particulars appear in our advertisement 
columns. ' 


The Directors of the Great Western Railway invite 
tenders for the supply of a quantity of stores, from Dec. 1 next 
to Nov. 30, 1897. The stores required include :—Telegraph 
instruments, telegraph apparatus, copper wire, G.P. wire, &c., 
telegraph iron-work and tools, telegraph drysalteries, carbons for 
electric light, india-rubber goods, telegraph poles and yellow pine, 
iron pipes, iron and steel tubes, Ko., &с. Samples and pitterns 
may be seen at Swindon from Oct. 12th to the 23rd, and specifica- 
tions and forms of tender may be obtained at the Office of the 
Stores Superintendent at Swindon. Tenders must be sent in 
addressed to the Secretary, Mr. G. K. Mills, Paddington, London, 
not later than Monday, 26th inst. 


— By command of the Postmaster-General, tenders will 
be received until 10 a.m. on Monday Oct. 26th, for the supply 
of red fir poles and for creosoting the poles. Full particulars can 
be obtained of Mr. Chas. E. Stuart, Controller of Stores, General 
Post Office, London, E.C. 


The Town Council of Monmouth invites tenders for the 
supply and erection of turbines, alternators, steam engines, boilers, 
electric motors, electric lighting mains, &c. Tenders by 12 noon 
on Nov. 2. | 


———— Tenders are invited for electric lighting, heating and 
cooking plant for the Victoria Hotel, Wolverhampton. Specifica- 
tion on application to the Secretary (Mr. Thomas J. Barnett), 25, 
Darlington-street, Wolverhampton. 


The Spanish Minister of Marine invites tenders for the 
laying of a submarine telegraph cable between the islands of Luzon, 
Panay, Negros, and Cebu (Philippine Islands) Provisional 
deposit, £2,000; definite deposit, £4,000. All particulars from 
the Ministerio de Ultramar, Madrid. "Tenders by Dec. 13. 


— —— — Tenders are invited by the French Post and Telegraph 
authorities for the supply and laying of a 4-conductor submarine 
telephone cable between France and England. Tenders to the 
Sous-Secrétariat, d'Etat des Postes et des Télégraphes, 103, Rue de 
Grenelle, Paris, by 20th inst. 


The Société Nationale des Chemins de Fer Vicinaux 
invites tenders for the electrical equipment of about 14 miles of 
suburban railway at Charleroi and elsewhere, on the overhead 
trolley system. Particulars from the Company, Rue de la Science, 
26, Brussels. Tenders by Oct. 28. · 

The Belgian State Railway authorities invite tenders 
for the supply of 81,130 metres of arc lamp carbons. Tenders to 
be sent to La Bourse, Brussels, by 21st inst. 


TENDERS AccEPTED.—Oa the recommendation of the Works 
Committee the Mile End Guardians have accepted the tender of 
Mr. Fyfe for installing the electric light at the various establish- 
ments of the Guardians at £4,087. 105. 

The Cheltenham Town Council has accepted the tender 
of Messrs. Hardy and Padmore, of Worcester, for the supply of 
20 arc lamp pillars, according to design, for the Promenade, at 
£12. 17s. 6d. each. 

The Guardians of the Wandsworth and Clapham Union 
have accepted the tender of the Private Wire and Telephone 
Installation Company for a large telephone installation to be fitted 
in their new premises at Tooting. Magnetic ringing instruments 
are to be fitted throughout, with Hunning’s transmitters. The 
wiring is to be on the Intercommunication ” system. 


The Armagh Asylums Board has accepted the tender of 
Messrs. Cox Walkers for installing the electric light at the Asylum, 
for £1,070. 

— ———— The County Antrim Asylum Board has accepted the 
tender of Messrs. Wm. Coates and Son, Belfast, for supplying 
electric lighting plant, and for wiring the County Asylum, at 
£3,210. Тһе engines will be supplied by Messrs. Victor Coates 
and Co., of Belfast. 

APPOINTMENT. — Out of 24 candidates for the position of canvasser 
to the Shoreditch electricity supply department, Mr. H. D. Crombie 


. has been selected. The salary is £2 per week. 
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APPOINTMENT.—Mr. G. D. Aspinall Parr has been appointed 
assistant lecturer and demonstrator of technical electricity at York- 
shire College, Leeds. Mr. Parr was formerly demonstrator and 
assistant lecturer at the Currie Technical College. | 

APPOINTMENTS V ACANT. —The Council of Mason College, Birming- 
ham, invite applications (which must be sent in by 24th inst.) for 
the appointment of demonstrator in engineering. Some further 
particulars appear in our advertisement columns. 

—— There is a vacancy at the City and Guilds Central 
Technical College for an assistant with a good knowledge of mathe- 
matical and experimental physics. Salary £150 per annum. 
Applications to Prof. Ayrton, Central Technical College, Exhibi- 
tion-road, London, S.W. 

The Shoreditch Vestry requires a resident electrical 

engineer. Salary £250 per annum. Applications to be sent in by 
9 a.m., Friday, 23rd inst., to the solicitor and clerk to the vestry, 
Town Hall, Old-street, London, E. C. 
— The Gas Committee of the Borough of Salford requires 
a switchboard attendant. Salary 35s. per week. Applications to 
the Gas Engineer, Gas Offices, Bloom-street, Salford, by 5 p.m. on 
Friday next. 

DISSOLUTIONS OF PARTNERSHIP.— The partnership between Mr. 
William Emil Conze and Mr. Philip Fred. Wm. Simon, electrical 
engineers, 52, Queen Victoria-street, London, E.C., has been dis- 
solved. Mr. Simon will carry on the business under the old style. 

—— ———— Messrs. George James Sheridan Lock, Harold Moultrie 
Lock, and Edward Charles Harold Tiffin, trading as electrical 
engineers and manufacturers of electrical fittings, at 17, Berners- 
street, London, W., under the style of Moultrie and Co., have 
dissolved partnership. Debts by Mr. G. J. S. Lock, who continues 
the business under the old title. 

Business Norice.—Mesars. Н. R. J. Buratall and E. W. Monk- 
house have commenced business as consulting engineers at 14, Old 
Queen-street, Westminster, London, S. W. Mr. Monkhouse will 
be remembered as the energetic and successful resident electrical 
engineer to the Corporation of Edinburgh, and Mr. Burstall has 
acted for some time as principal assistant to Prof. A. B. W. 
Kennedy. The new firm, therefore, starts with every element of 
success. 

REMO VALS.— The London offices of Messrs. Alex. Shanks and 
Son (Limited), steam engine makers, Dens Ironworks, Arbroath, 
N. B., have been removed from 110, Cannon-street, to Bush-lane 
House, Bush-lane, Cannon-street, E. C. 

— ———— The Birmingham Installation Company have removed 
from 28 Broad-street to 18, Arcade-chambers, Curporation-street, 
Birmingham. 

— ———— Messrs. Ernest Scott and Mountain (Limited) have 
removed their London office to 20, New Bridge-street, E.C. 

BANKRUPTCV.— In the bankruptcy of F. L. Woillard-Rigg and 
H. E. Scarborough, trading as Woillard, Scarborough and Co., 
electrical and mechanical engineers, at Wade-street, Halifax, the 
trustee (Mr. Thomas England, official receiver, Town-hall Chambera, 
Halifax) has been released. 

LiquipaTIon.—A general meeting of the members of the Val 
d'Aosta Electric Power Company (Limited) will be held at the 
offices of the Company, 32, Victoria-street, London, S.W., on 
Nov. 11th, to have an account laid before them of the winding up 
of the Company. Mr. A. L. Snowdon is liquidator. 

IIPROVED Grow LAurs.— In our issue of May 17, 1895, we 
referred to the economy, illuminating power and durability of the 
patent incandescent lamps manufactured by Messrs. E. Goossens, 
Pope and Co., whose representatives were Messrs. Pope, Boddy and 
Co., of 26, Pall Mall, Liverpool. The success which has attended 
the sale of these lamps has necessitated some modifications of the 
arrangements at Liverpool; and it has been decided for the manu- 
facturers to themselves conduct in future the lamp business at 26, 
Pall Mall, in order that consumers may be in direct touch with the 
manufacturers of the lamps. Clients are therefore requested to 
direct their orders and other communications to Messrs. E. 
Goossens, Pope and Co. Recent improvements in these lamps 
have special application to the caps. Where plaster was previously 
used there is now an air-space, which gives a perfect insulation. 
The lamps are by this means kept cooler when burning, the glass 
is saved from cracking at the leading-in wires, and the caps are 
quite damp-proof. This is claimed to lengthen the life of the 
lamps, and prevents the risk of short circuits or loss of current. 

JAN DUS“ Anc Lamps.—There is now issued a useful catalogue 
of arc lamps by the Jandus Arc Lamp and Electric Company 
(Limited), for whom Messrs. Drake and Gorham act as sole agents. 
The list is neatly printed, and shows the Jandus lamp in actual 
use under differing conditions, including outside shop lighting, street 
lighting, &c. 

RADIOGRAPHIC APPARATUS. — The General Electric Company have 
sent us a copy of their list of electrical apparatus for X-ray work. 
Prices and particulars are given of Ruhmkorff ooils, primary and 


secondary batteries, focus-tubes (Jackson type), and stands fot 
same, besides fluorescent screens, &. On page З there is a useful 
detailed table, showing at a glance what form of battery is most suit- 
able for any coil. | 

AIR- AND WATER-PROOF LAMPGUARDS. —We have received from 
Мг. Е. W. Ostermann, of 27, Leadenhall.street, E.C., a well-made 
and effective air- and water-proof lampguard for use in places where 
condensed water is present, in battery rooms, chemical works, 
mines, tunnels, and, in fact, wherever the fittings of an incandes- 
cent lamp require protection from surrounding influences. The 
illustration herewith gives a very good idea of the construction of 


this device, which is extremely simple, and with a minimum of 
labour can be made to effect every purpose for which such a guard 
is required. For underground railway lighting and ship work 
quantities of these lampguards have been sold. The guard is 
supplied with screw holder or nipple for bayonet lamp holder. 


Pocket Мемо. Book.—A very handy and useful little pocket 
companion of E.C.C. plant and apparatus is issued by the Electric . 
Construction Company, of Dashwood House, New Broad-street, E.C., 
and Bushbury, Wolverhampton. The book contains particulars 
of the special features of E.C.C. plant, prices of accessories and 
other information in a form for ready reference. The particulars 
regarding switchboard arrangements for accumulator installations 
are illustrated. 50 pages of sectional paper, neatly indexed, occupy, 
the centre of the book, followed by some useful everyday tables. 


AvR.— From the statement submitted at the last meeting of the 
Council the capital expenditure to date on the electric lighting 
undertaking amounted to £23,612. It was reported that the 
demand for current was so great that it would be necessary to at 
once put down additional plant. The Electric Lighting Committee. 
was authorised to enter into the necessary contracts ; and the 
Clerk was instructed to apply to the Secretary for Scotland for 
power to borrow an additional £5,000 for the purpose. | 

BLACKBURN.—AÀ Local Government Board inquiry was held on 
Tuesday into the application of the Town Council to borrow a sum. 
of £28,000 for electric lighting and £10,000 for electric traction pur- 
poses. The Town Clerk (Mr. R. E. Fox) appeared in support of 
the application, while technical details were given by the consulting 
engineer, Mr. E. M. Lacey. When the station was opened in Feb., 
1895, there were 32 customers, representing an equivalent of. 
3,129 8-c.p. lamps, and at the end of the year the figures had 
increased to 121 customers and 5,915 lamps. This rate of increase 
had been kept up during the present year, and it had been 
estimated that by the end of 1897 they would have a demand for 
an equivalent of 20,000 lamps. Dealing with the question of 
electric traction the Town Clerk stated that this matter had been 
very carefully considered by the Corporation and the Tramways 
Company. The tramways had been laid by the Corporation, under 
the powers of the Blackburn Improvement Act (1882), and were 
leased in 1891 by the Corporation to the Company for 21 years. 
It was proposed to supersede the two horse sections only with 
electric traction, the overhead system having been selected. The 
Tramways Company had arranged to pay the Corporation a cer- 
tain price per unit, whilst the basis of cost to the Company was 3d. 
per car mile for power only. There was no opposition. 

Boorre.— Electric lighting matters have advanced a step in 
Bootle. Some time ago the Watch Committee, to whom the 
question was referred, consulted Mr. T. L. Miller, of Liverpool, 
with a view to formulating a scheme. Circulars were sent out to 
probable consumers of electric current, and as a result of the replies 
received, Mr. Miller recommended the putting down of plant for 
about 4,000 8 c.p. lamps alight at one time, or 6,500 lamps con- 
nected to the mains, with the usual spare plant, The entire cost 
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of buildings, plant and mains was put at £21,000, and the first 
year’s revenue at £1,156. In the event of street lighting being 
adopted it was recommended that a start be made by laying maius 
within the area lying eastward of Stanley-road between "Balliol- 
road and Merton-road as far as Fernhill-road, and westward of 
Stanley-road between Balliol-road and Strand-road as far as the 
London and Yorkshire Railway. After examination of these pro- 
the Committe reconmended that the supply of electrical energy 
or lighting and motive power purposes should be kept in the 
hands of the Council and not delegated to a Company ; that the 
Council should resolve to put in force its powers under the Bootle 
Provisional Order ; that the Committee be authorised to select a 
site for a generating station, recommend the system of supply, fix 
the area within which the supply should be given, determine 
whether and to what extent electricity should be used for street 
lighting, obtain tenders for the plant required, ascertain the capital 
sum which the Council would have to borrow for the scheme, and 
that for these purposes the Committee be empowered to obtain 
such expert assistance and advice as may be required. At Wed- 
nesday's meeting a lengthy debate arose on the motion for the 
adoption of the report, Councillor Brewster stating that wherever 
electricity works had been established the development of electricity 
and gas went forward together, and were of mutual assistance to 
one another. Ultimately the report was adopted. 

BRADFORD.—The Gas and Electricity Committee Has now entered 
into possession of No. 204, Swan-arcade, where a stock of electrical 
appliances will be kept for exhibition purposes. This course has 
been adopted, it is urged, in order to encourage the use of elec- 
tricity for lighting and motive power purposes within the borough. 
The Committee has also decided to lay an additional cable in Kirk- 
gate at a cost of £1,400. 

CHESTER.—It has been resolved to wire the Town Hall, Public 
Market and Annexe, and Free Library for the electric light. The 
tenders sent in for wiring the Town Hall ranged from £473 to £772. 

Сомве Down (BarH).—O wing to the refusal of the gas com- 
peny to lower their rates, an effort is being made to form a syndi- 
cate for the purpose of establishing an electricity generating station 
to supply current for public lighting. 

Cork.—As stated in our last issue, the City Council has deter- 
mined to transfer its Provisional Order to the local Electric 
Tramways Company. In reply to the recently-issued advertise- 
ments inviting offers for the Order, two proposals were received— 
one from the Cork Electric Tramways Company, and the other 
from the pd of London and Brush Provincial Company. On 
the advice of the consulting engineers (Messrs. Kincaid, Waller 
and Manville), to whom these proposals were referred, the Council 
decided to accept the tender of the local company, as their proposals 
were considered to be more suitable than those of the County of 
London and Brush Provincial Company, while the capital to be 
expended was one-third greater. The terms of the agreement 
rovide that the Company shall supply electric current for public 
ghting for 21 years at 24d. per unit, including renewals of carbons 
and 10 85 The Company also undertake to reduce the price of 
current for private lighting 1d. per unit for every 1 per cent. over 
7 per cent. dividend paid to the Company’s shareholders, the 
minimum price to be 4d. per unit, and that the Company be 
entitled to set aside a sum not exceeding 10 per cent. of the profits 
for a reserve fund, and 1 per cent. on the amount of the capital for 
a sinking fund. 

Darwen.—The Electric Lighting Sub-Committee has just pre- 
sented a report to the General Purposes Committee, advising that 
electric lighting powers be at once obtained. The Consulting 
Engineer (Mr. E. M. Lacey) puts the initial cost of an electric 
lighting installation at £15,645. 

DunBLANE (N.B.).—The present price of gas in this district is 
5s. 10d. per 1,000, and a consulting engineer has been called in by 
the leading tradesmen to prepare a report upon electric lighting 
matters. 

DunpaLtk.—Mr. Е. J. Warden-Stevens urges the Town Com- 
missioners to keep the electric lighting powers in their own 
hands, to establish an electricity station for lighting and traction 

urposes, and to enter into an arrangement with the Tramways 
snnm to supply electric current. A Committee has the matter 
in hand. 

ELEOrRICrrr iN Mininc.—The Buffeladoorn Estate and Gold 
Mining Company has recently received from ita consulting engineer, 
Mr. G. W. Starr, a report concerning the engineering work done 
In connection with the mining operations at the Company’s mines 
in South Africa. An extensive electrical installation is included in 
the work, and is approaching completion. It is to include gene- 
rators and motors for transmitting power for the elevators, pumps, 
and other apparatus round the mine, together with a very efticient 
lighting plant, more than capable of supplying current to the 900 
incandescents and 12 arcs already installed. The miners’ quarters 
(married and single), staff quarters, managers’ house, mine build- 
ings, cyanide works, compound, &c., and the ground surrounding 
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the principal кшш where night work will be uired are to 
be ighted electrically, as well as the underground shafts and 
stations. The enginer affirms that this will prove one of the finest 
electric lighting installations erected in these gold fields. 

ErEcrRIC RAILWAYS IN AMERICA. —New York advices state that 
a corporation is being formed which will undertake the equipment 
of the Manhattan Elevated and Metropolitsn Traction Railroads 
with electric motors, from which considerable savings are antici- 
pated in operating expenses. 

Exports oF ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph aud 
telephone wire and material, but not including electrical instruments 
or machines, which are not.separately specified) from October 7th 
to October 13th, with the ports of destination :— 

Australasia— Auckland, £46; Fremantle, £153 (telegraph material); 
Melbourne, £62 (telegraph material); Nelson, £38; Perth, £720 
(telegraph material); Sydney, £589; Wellington, £225. Bdgium — 
Antwerp, £820 (including £670 electric fuses) ; Brussels, £362.  Drazil.— 
Porto Alegre, £30 (telegraph material. Chili—Boca, £64 (telegraph 
material). China—Macao, £32 (telegraph material); Shanghai, £25 (telc. 
phone stores); Tientsin, £453 (including £126 telegraph material. 
Ceylon—Colombo, £118 German Hamburg £280 (including £270 
telegraph material); Stettin, 280. Holland —Amsterdam, £160 ; Flushing, 
£21. Hong Kong, £509 (including £49 went material) India 
Bombay, £18; Calcutta, £326. Kilindini, £4,745 (telegraph material). 
Portvgal—Bevia, £1,500 (telegraph material) ; Lisbon, £500. South 
Africa—Cape Town, £527; Durban, £232; East London, £2,059 ; Port 
Elizabeth, £108. Spain—Bilbao, £80; Vigo, £83,000 (telegraph cable’. 
Straits Settlements. Singapore, £22 (telephone material). Sweden—Stock- 
holm, £171. Total, £97,675. 

Foreign manufactured Electrical Apparatus and Material. — 
Foreign made goods have been re-exported as follows :— 

Australasia—Rockhampton, £80. Sweden —Stockholm, £27 (telephone 
apparatus) Total, £107. 

ExnuiBITION.— In the 1897 Stockholm Exhibitions section will 
be devoted to engineering, electricity, science, building industry, 
machinery implementa, shipbuilding and navigation, education and 
instruction, and scientific appliances, &. The machinery hall will 
be situate at Saltsjon, will be built of iron and glass, and have an 
area of 100,000 sq. feet. There will be three large halls for 
Sweden, Norway, and Denmark, and smaller buildings for other 
countries. 


Firr.—At а meeting at Cupar of sub-committees from the 
County Council, it was unanimoual to recommend that the 
county should establish an independent telephone system at an 
estimated cost of from £1,500 to £2,000. 


GLASdOw.— The Glasgow Herald has recently placed before its 
readers some interesting iculars relating to tramway matters in 
the United States, with the object of educating Glasgow citizens as 
the best means of traction for their city—so far as the conditions 
prevailing in the States apply to Glasgow. | 

Great YaAnMOUTH.— The charge for current for motors and for 
cooking and heating purposes has been reduced to 4d. per unit 
The income of the electricity department for the past month was 
£314, and after payment of station expenses, &c., there was a 
balance of £141. 12s. 5d., to meet capital and sundry charges of 
£130 per month. At present there are 188 customers connected 
to the Corporation mains, representing an equivalent of 9,279 8 c.p. 
lamps. 

HAMMERSMITH (LONDON).—At the next meeting of the Vestry it 
will be proposed that a deputation be appointed to wait upon the 
Metropolitan District Railway Company to urge upon them the 
desirability of extending the electric railway proposed to be con- 
structed between the City and Earl's Court to Hammersmith. 

HampsTEAD (LONDON).—The insurance society with whom the 
Vestry effects the insurance of the electricity supply works has 
notified that in accordance with the instructions from the Fire 
Oftices Committee, the insurance rate for the building and contents, 
exclusive of dynamos, would be increased from Ds. to 10s. 6d. per 
cent., thus raising the total annual premium from £53. 108. to 
£89. 5s. After some discussion it was agreed to effect the insur- 
ance of the station for the coming year at the increased rate ; but 
the insurance society's letter was referred to the Finance Oom- 
mittee, with instructions to report on the whole question. 

HARTLEPoOL. —The gas in this town is, to say the least, indifferent 
and an offer, submitted by the local Electric Tramway Company, to 
supply current for lighting the town, has been disc by the 
Town Council. It has been decided to apply for a Provisional Order. 

JAPAN.—In а report from the British Consul at Tokio, on the 
foreign trade at Japan for the first six months of 1896, he points 
out that amongst the various kinds of machinery imported into 
Japan dynamo-electric machines stand out with special prominence, 
the value reaching $427,666. This, in the Consul's opinion, indi- 
cates, together with the importation of spinning machinery, the 
direction of Japanese industrial activity at the present time. He 
further points out that Kyoto is already provided with electric 
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tramways in working order, and that most large cities of Japan have 
electric traction schemes approaching realisation. A line from 
Kobe to Yuyama, near the hill resort Arima, is projected. Nagoya 
and Yokohama have each a plan or plans. In Tokio electric train- 
ways are only to be permitted as a municipal concern, and progress 
has been retarded by a recent refusal of the City Council to allow 
the utilisation of the headwaters of the Tamagawa for the generation 
of motive power, on the plea that the tuwn water supply might 
suffer contamination. 

JOHANNESBURG.—A telegram from the French Bank of South 
Africa states that the application of the Johannesburg Tramway 
Company to the Government of the Transvaal to permit the use of 
electricity in the place of animal traction will be shortly granted. 

LrEps.— The City Council has decided to promote a Bill in the 
next Session of Parliament authorising the extension of the present 
tramway system in various parts of the city. 

LLANDRINDOD (Ѕостн WALES).— The District Council has entered 
into an agreement with a local electric lighting contractor for the 
lighting of the streets by means of incandescent electric lamps. 


Lonpon County COUNCIL.—At the meeting on Tuesday last 
Lieut.-Col Ford proposed that the Victoria Embankment and West- 
minster and Waterloo Bridges should without further delay be 
lighted by electricity, with a view to further relieving the congested 
state of the traffic in the Strand and Fleet-street. He pointed out 
that many of the principal thoroughfares of London were badly 
lighted, and that it would be advantageous to the public if elec- 
tricity were more generally used in street lighting. The Council in 
1892 obtained an Act of Parliament authorising them to light the 
Embankment and Waterloo and Westminster Bridges by electricity, 
and yet in 1896 it had not been acted upon. "The Chairman of the 
Highways Committee said the matter was now under the consi- 
deration of the Committee, and & report would be submitted at a 
very early date. "They had a lot of very valuable information, and, 
as Col. Ford was aware, plans had been brought up by the Com- 
mittee, but the Council had referred them back. One point to be 
settled was the particular pattern of lamp that would be best suited 
for the purpose. 

MaIDENHEAD.—The Town Council, being dissatified with the 
manner in which the town is illuminated by the gas company, 
seems disposed itself to undertake the public lighting. There is a 


strong feeling in favour of the establishment of electricity supply. 


works. 


MENDOZA (ARGENTINE REPUBLIC).—It is stated that the Mendoza 
Municipality has granted a 20 years’ concession to an electric light 
company, with permission to erect overhead cables in the city. 


NEWSPAPER Orrick Licutinc.—The offices of the Irish Daily 
Independent (Dublin) are now lighted electrically. Current is 
supplied by a ‘‘ Taunton" dynamo, driven bya 22 н.р. Crossley 
gas engine. 

OLpHAM.—Major-Gen. Н. D. Crozier recently held an official 
inquiry into the application of the Corporation to borrow £10,000 
for electric lighting purposes. The Town Clerk, Mr. A. Nicholson, 
who supported the application, said the demand for current was so 
great that considerable extensions had to be carried out last year, 
and the present application was made in order to provide for 
certain additional extensions which were urgently required in order 
to keep pace with the still increasing demand. The present pro- 
posals were to double the station buildings, and to provide an 
additional unit of generating plant. The consulting engineer, 
Prof. A. B. W. Kennedy, gave technical details, and said that the 
new unit would have a capacity of about 7,000 8. c. p. lamps. There 
was some opposition to the application, on the ground that the 
extensions would be unremunerative. 

PaisLEY.—The Electric Lighting Committee is at present actively 
engaged in the selection of a site for an electricity station. The 
borough electrical engineer (Mr. F. Teague) has been instructed to 
prepare a report on the sites suggested in Blackhall and Seedhill- 
roads. The Committee is also considering the advisability of pro- 
viding a battery of storage cells at a cost of £400 for the George A. 
Clark Town Hall installation. 

Panrick (GLascow).—The District Council has sanctioned 
various proposed extensions of the electric light mains by the Kel- 
vinside Electricity Company. 

SuiP LionmTrING.—Messre. Claud Hamilton and Co. (Limited), 
of Glasgow, have fitted the new steamer ** Inyati," built by Messrs. 
J. T. Rennie and Sons, of Aberdeen, for the London and Natal 
service, with a complete installation for the electric light, electric 
bells, &c. 

SHOREDITCH (Lonpon).—Owing to ill-health Mr. Russell F. 
Ferguson has resigned his position as resident electrical engineer 
at the Shoreditch electricity works. It has been decided to 
advertise for а successor, at a salary of £250 per annum.——The 
Vestry has decided to ask the London County Council to sanction 
the borrowing of a sum of £24,800 for engines and machinery for 
the electricity works. 


SoUTHPORT.—AÀn important report on the present position of 
the electricity supply works has been prepared by the borough 
electrical engineer, Mr. C. Taite, who estimates that by 
March 31st next the present available plant will be fully loaded, 
and additional plant will, therefore, be required for the followi 
winter. To meet the anticipated demand a 300-unit alternator an 
engine would be required, thus bringing the total capacity of the 
station up to 675 units, and the working capacity to 370 units. The 
cost of the additional plant, with the necessary additions, is put at 
£12,000, bringing the total capital expenditure to £58,822. 


STAFFORD.—The Town Council has decided to reduce the price 
of electric current from 8d. to 7d. per unit for any quantity up to 
an average maximum of 14 hours per day during the two winter 
quarters, and three-quarters of an hour per day during the two 
summer quarters, 4d. per unit remaining as the charge for all 
current used above such maximum. Since the electric supply 
Station was opened the number of customers had about doubled. 
The result of the working for the year ended March 30th shows a 
profit of £105, apart from the question of interest and sinking 
fund, which together amount to about £850. 

STIRLING.—Once again the electric lighting question is revived, 
and the Police Commissioners have now decided to consult Prof. 
A. B. W. Kennedy as to the advisability of establishing electric 
supply works. 

o емшара йаш Town Council intends to apply for a Provisional 
rder. 

Taunton.—Col. Luard, R.E., held a Local Government Board 
inquiry on Friday last into the application of tho Town Council 
for sanction to borrow an additional sum of £3,000 for electric 
lighting purposes. Evidence was given of the progress made by 
the electricity department, and of the steady demand for electric 
current in the town, There was no opposition. | 

TELEGRAPH WIRE Exvorts.—The value of the telegraph wire 
and apparatus exported from this country during the month of 
September last amounted to £76,273, compared with £65,176 in the 
preceding month, and £45,268 in September last year. During the 
nine months ended September the aggregate value of the exports 
was £537,851, against £383,437 and £1,304,594 in the correspond- 
ing periods of 1895 and 1894. 

TELEGRAPH RATES TO THE EAsr.— The Liverpool Chamber of 
Commerce has been in correspondence with the Postmaster-General 
and the Secretary for India on the subject of the rates for telegrams 
to India and the Far East. In reply to the memorial from the 
Chamber, Mr. C. G. Hall (for the Postmaster-General), states that 
the question of the reduction of rates to India was discussed at the 
recent Conference at Budapest, and it was found that the proposal 
could not be entertained, in view of the very considerable loss of 
revenue which the reduction would entail; but, although the rate to 
India remains the same as at present, the cable companies have 
made appreciable reductions in the charges for telegrams to the Far 
East, particulars of which will be duly announced. The rate to 
China, for instance, is to be reduced from 7s. to 5s. 6d. per word. 
Reductions are also to be made in the charges to Spain, Portugal, 
Gibraltar, the Canaries, the Azores, and Tangier. Mr. Hall 
further points out that the number of letters and figures per word 
allowed in extra-European telegrams will, from July 1st next, be 
raised from 10 to 15 and from 3 to 5 respectively for telegrams in 
plain language. 

THORNABY.—AÀ Committee has been appointed by the Town 
Council to consider the advisability of applying, in the forthcoming 
Session of Parliament, for powers to construct an electric tramway 
between Thornaby and Newport. | 

Torquay.—The Town Council has approved of the plans and 
specifications of the proposed electricity supply works, and adver- 
tisements are now being issued inviting tenders for the supply and 
erection of the necessary plant and machinery. This advertisement 


will be found on another page of the present issue. 


TRAMWAYS IN LANARKSHIRE.—The Lanarkshire County Council 
has appointed a Committee to inquire int» the advisability of apply- 
ing to Parliament for powers to construct tramways propelled by 
electricity or other motive power throughout the populous districts 
of the county, and to report thereon. 

WAKEFIELD.—The West Riding County Council proposes to 
light the new county offices electrically, and an arrangement has 
been arrived at with the City Council for supplying the necessary 
current. The maximum price of current has been fixed at 6d. per 
unit, with a rebate to 4d. to large consumers. 


WELLS.—The Board of Trade has expressed its approval of the 
method proposed by the Council for carrying out ita electric lighting 
scheme. 

WINCHESTER.— The City Council has accepted the offer of Messrs. 
Edmundsons (Limited) for the transfer of the Winchester Pro- 
visional Order. The transferees agree to pay the cost of obtaining 
the Order ; while the Council has liberty to purchase the electricity 
works proposed to be erected by Messrs. Edmundsons at twelve 
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months’ notice, on the following terms :—At any period within 
seven years, on payment of the capital expended, p!us 15 per cent. ; 
after seven and within 14 years, on payment of the capital ex- 
pended, plus 10 per cent. ; after 14 years, on payment of the capital 
expended, plus 5 percent. The price to be charged for current to 
private consumers not to exceed 8d. per unit for the first year, and 
7d. for the second year, with a sliding scale reducing to 6d. to large 
consumers ; while the Council would be supplied at 4d. per unit. 
WirHiNaTON (Lancs.).—The District Council has formally 
resolved to apply to the Board of Trade for a Provisional Order. 


PATENT RECORD. 


— — — 


A record of Applications for Patents and Patent Specifications Published 
- compiled dgio journal by Mr. 17 a 5 Fel. 5 Inst. 
the subject may be obtained. T TES 

APPLICATIONS FOR PATENTS. 


Norz.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete specification. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is suffixed. 


September 17, 1896. 

R. Bury, A. C. Brown and L. G. Tate. London. Improvements 
in electrical apparatus for signalling to or from a railway train or 
locomotive. 

W. Nicol. London. Nicol's electric time-handicap starter. [Date 
applied for under Patents, &c., Act, 1883, Scc. 103, February 17, 
1896, being date of application in New Zealand.]“ 


20,539. 


20,579. 


20,600. J. e DzuTHER. London. Improvements in and relating to elec- 
trodes.“ 
20,601. J. A. DEUTHER. London. Improvements in and relating to elec- 


trical furnaces. * 


W. M. Morpey. London. Improvements in electrical resistances. 


September 18, 1896. 


J. GREENWOOD. Loudon. Improvements in coating tubes by 
electro-deposition. 


29,604. 
20,707. 


September 19, 1896. | 

R. P. Stevenson. Portobello. An improved method of actuating 
switches or other controlling gear placed on or below the surface 
of the roadway ia an enclosed conduit or other system of electric 
traction. (E. H. B. Tyler, South America ) 

J. ALDWORTH and J. SHaw. Liverpool. Improvements in 
safety attachments or devices for preventing the falling of 
tuspended wires or conductors used for the transmission of 
electricity. 

Н. H. Lake. London. Improvements relating to electric rail- 
ways. (К. Lundell, United States.)* 

V. А. FYNN. London. Improvements in devices for protecting 
electric circuits and apparatus or instruments from injury by 
excessive electrical potential. 

September 21, 1896. 

F. Krizix. London. Improvements in and relating to electric 
or other tramways. [Date claimed under Patents Rule 19, 
January 1, 1896.]* 

бав. F. Kniik. London. 
tramways or railways. 
January 1, 1896.]* 

. F. M. Staunton. London. Improvements in and connected with 

automatic and other electric meters. 

V. G. Мрогетох, London. Improved means for jointing and 
protecting electric conductors, speci4lly applicable for use in the 
wiring of buildings. 

P. R. Jackson AND Co. (Liurrzp) and L. C. Н. Мехѕтхо. 
don, Improved mechanism for clectric arc lamps.* 


September 22, 1896. 

. J. T. Lister and W. S. CHAMBERLAIN. 
in incandescent electric lamps.* 

J. T. Rossiter and Тнк British ELECTRIC Traction (PIONEER) 
Company (LIMITED). London. Improvements in or connected 
with clectric railways. 

. J. T. RossiTER and Тнк British ELECTRIC Traction (PIONE EN) 
Company (LIMITED) London, Improvements in switches for 
use in connection with electric rail ways. 

. J. T. Rossiter and "Tug British Evectric Traction (PIONEER) 
Company (LIMITED) London. Improvements in current col- 
lectorz for electric railways. 

F. W. De Nor and J. R. QUAIN. 
electric incandescence lamps. 

. Н. Ермохоѕ. London. Improvements in the armourings or 
coverings of electric cables, 

‚Н.Н. Lake. London. Improvements relating to the production, 
regulation, and utilisation of electric currents of high frequency 
and to apparatus therefor. (N. Tesla, United States.) 


20,745. 


20,718. 


20,796. 
20,85. 


Improvements in or relating to electric 
[Date claimed under Patents Rule 19, 


Lon. 


London. Improvements 


London. Ап attachment for 


SPECIFICATIONS PUBLISHED. 
NoTE.—AÀll specifications can now be obtained at the uniform price of 


. each. 
1695. 
18,673. DENAYROUZE. Automatic speed regulator for electromotors. 
18,93]. WEBBER. Prepayment apparatus for attachment to gas, electri- 


city, or other fluid meters. (Dateapplic:l for uu ler International 
Convention, 16th April, 1895.) 


Woop. Dynamo electric generators and motors. 


De Dion and Bouton. Means or apparatus for electrically igniting 
and governing petroleum and other like motors. 


1896. 


19,245. 
19,734, 


3,712. MouTERDE, Caavant and GEgonGE, Electric accumulators. ° 
5,274. SMITH, SMITH, SMITH, SMITH and Deakin, Apparatus for the 
electro-deposition of metals. 
12,895. SmitH. Electric elevators. 
12,813. Core. Conduits for electric railways. 
13,729. CEREBOTANI and BERNSTEIN. Multiple telegraphy. 


OPPENHEIMER. Electrical distribution. 

DyMonpD (the Chemisch-Elektrische Fabrik Prometheus" Gesell- 
schaft mit beschrankter Haftung) Electric cooking, &, appa- 
ratus. 


13,889. 
14,014. 


COMPANIES’ MEETINGS AND REPORTS. 


Monte Video Telephone Company (Limited). 


The Report of the Directors of this Company for the year ended July 
5186 last, to be presented at the meeting to be held at Winchester House, 
London, E C., on Thursday next, at 12 o'clock, states that a net profit of 
£5,727. 78. 6d. has been realised, after providing for all working expenses 
in Monte Video and London, and writing off bad debt», &c. This, added to 
£710. 17s. 14, brought forward, leaves an available balance of £6,438. 4s. 7d. 
During the year a marked improvement has been made in the Com- 
pany’s eervice by the adoption of a new microphone. The whole outlay of 
this and other extensive additions to the plant has been charged to working 
expenses. 

The number of subacribers is gradually increasing, and the general 
position of the Company is satisfactory. The Directors recommd the pay- 
ment of a dividend of 4 per cent. on the Preference share capital (absorbing 
£5,600), leaving £838, 4s. 7d. to be carried forward. Mr. Frank W. Jones 
offers himself for re-election аз Director, and Messrs. Gérard Van de Linde 
and Son as auditors. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
——À 


BEACON ENGINEERING COMPANY (LIMITED).—'This Company was regis- 
tered on Oct. 5 with a capital of £5,000, in £5 shares, to carry on the busi- 
nesses of electrical and mechanical engineers, &c. 

COVENTRY MOTOR COMPANY (LIMITED) - This Company was regis- 
tered on Oct. 5, with a capital of £10,000, in £1 shares, to manufacture and 
deal in and with automotor cars, carriages, tramways, &c., and also to 
carry on business as electrical and general engineers, &c. 

ELECTRIC FRES WIRING SYNDICATE (LIMITED).—Tbis Company was 
registered on Oct. 6th, with a capital of £1,000, in £1 shares, to carry on at 
Liverpool or elsewhere the business of electricians, mechanical engineers, 
suppliers of electricity for light, heat, motive power or other purposes, and 
manufacturers of and dealers in all apparatus required for or capable of 
being used in connection with the generation, distribution, supply, accumu- 
lation and employment of electricity, and to construct, lay down, fix and 
carry out all necessary cables, wires, stations, lines, accumulators, dynamos, 
batteries, &c. The subscribers, with one share each, are :—J. B. Atherton, 
manufacturer; G. Н. Nisbett, electrical engineer; F. J. Leslie; Arthur 
Ellis, electrical engineer ; C. O. Grindrod, A. G. Haptie, and A. Ruckley. 


FLEETWOOD AND DISTRICT ELECTRIC LIGHT AND POWER COMPANY 
(LIMITED).—This Company was registered on Oct. 9th, with a capital of 
£20,005, in £1 shares, to carry on at Fleetwood in the county of Lancaster, 
and elsewhere, the business of an electric light company in all its branches, 
to construct, lay down, establish, fix and carry out all necessary cables, 
wires, lines, accumulators, lamps and works, and to carry on the business 
of electricians, mechanical and electrical engineers, suppliera of electricity, 
and manufacturers of and dealers in electrical apparatus. The subscribers, 
with one share each, are S. E. Hubbard, Alfred Slatter, electrical engi- 
neer, Charles W. Sax, electrical engineer, A. G. Seaman, electrical engineer, 
T. E. Ingoldby, electrical engineer, E. A. M. Winter, and Jacob Atherton, 
electrical engineer, 

LAING, WHARTON AND DOWN (LIMITED).—This Company was registered 
on Oct. 8th, with a nominalcapital of £30,000, divided into 6,000 £5 per cent. 
cumulative Preference, and 24,000 Ordinary shares of £1 each, to acquire 
and take over as a going concern the businesa of electrical engineers and 
contractors carried on by Messrs. C. J. Wharton, Arthur F. Davies and Fred. 
J. Down, at 82a, New Bond-street, London, W., under the style of Laing, 
Wharton and Down, and to carry on the business of electricians, electrical 
engineers and contractors, suppliers of electricity for the purposes of light, 
heat and motive power, and manufacturers of and dealers in all kinds of 
electrical apparatus. The subscribers, with one share each, are: Arthur 
F. Davies, electrical engineer; C. J. Wharton, engineer; Н. King Smith, 
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engineer; F. J. Down, engineer; W. Howard, A. W. Lipsham, avd G. 
Cruikshank. The first Directors are Frederick J. Down, Arthur F. 
Davies, and Justus Eck. 

MEYRICK AND HOLT (LIMITED).— This Company was registered on 
Oct. 10th, with a capital of £3,000, in £5 shares, to acquire the business 
carried on at Rochdale under the style of Meyrick and Holt, and to carry 
on the business of electricians, machini-ts, motor, cart manufacturers, &c. 


SIEMENS BROTHERS AND COMPANY (LIMITED).—The annual return to 
August 7th has been filed. The nominal capital is £500,000, in £100 
shares. All of these have been taken up, and £85 per share has been called 
and paid. 

SINGLE WIRE MULTIPLE TELEPHONE SIGNAL COMPANY (LIMITED).— 
The annual return to June 22nd has just been filed. 324 shares have been 
subscribed for out of a capital of £5,000, in £10 shares, and the full amount 
has been called and paid. 

SOUTH AFRICAN LIGHTING ASSOCIATION (LIMITED).—The annual 
return to May 28th has just been filed. The nominal capital is £50,000. in 
£10 shares, and 4,100 have been taken up. 105 shares have been issued as 
fully paid, and the full amount has been called and paid on the remainder. 


SPANISH TELEPHONE COMPANY (LIMITED).—The annual return to 
June 24th has just been filed. The nominal capital is £16,000, in £10 
shares, all of which have been issued as fully paid. 


SUNBEAM LAMP COMPANY (LIMITED).— The annual return to Aug. 21: 
has been filed. 1,732 shares have been taken up out of a capital of 
£25,000, in £10 shares, and of these, 857 have been issued as fully paid. 
The full amount bas been called on the remaining 875. е 

TELESCRIPTORSYNDICATE (LIMITED).—Theannual return to Aug. 20th 
has been filed. 20,757 shares have been taken up out of a capital of 
£40,C00, in £1 shares, and 20,750 of these have been issued as fully paid. 
The full amount has been called on the remaining seven, but nothing has 
yet been paid. 

THOMAS PARKER (LIMITED).—The annual return to July 10th bas just 
been filed. The capital is £75,000, in £10 shares, and 6,352 have been 
taken up. 1,750 shares have been issued as fully paid, and £8 per share 
has been called on the others, resulting in the receipt of £355,8€6, and 
leaving £920 in arrears. 

UNITED ELECTRIC WIRE AND TELEGRAPH WORKS (LIMITED).— The 
statutory return to Aug. 6th has been filed. 3,032 shares have been taken 
up out of а capital of £6,000, in £1 shares, and 2,993 have been issued as 
fully paid, £1 per share has been called and paid on the remaining 39 shares. 


CITY NOTES. 


MEMORANDA.—Bank rate, 5 per cent. (Sept. 24, 1896). Price of silver 
2954. per og. (Oct. 15th). Consols (22 per cent.) 108§—1082 for money 
1082—1081 for account; 24 per cent. 105—1054 (Oct. 15th). Stock 
Exchange Settling Days: Consols, Nov. bth ; Stocks and Shares Con- 
tinuation Day, Oct. 27th; Ticket Day, Oct. 28th; Pay Day, Oct. 29th ; 
Mining Share Carry-over Day, Oct. 26th. 

BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED).— The 
accounts of this Company, subject to audit, show a profit sufficient to 
enable the Directors to recommend a final dividend of 3s, per share, 
making, with previous distributions, a total dividend of 6 per cent. for the 
year ended June 30, and also the payment of a bonus of 2з. per share, 
both free of income tax, which together amount to £32,500, leaving a 
balance of £31,060, of which amount £20,000 has been placed to the 
reserve fund, and £11,C60 carried forward. The dividend and bonus are 
payable on the 29th inst., and the register of transfers will be closed from 
the 20th to the 28th inst. inclusive. 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).— The 
traffic returns of this Company for the week ended Oct. llth were 
£965, against £916 in the corresponding week of 1895, an increase of 
£49. "The total receipts for the half-year amount to £13,681, against 
£12,774 for the corresponding period of 1895, an increase of £907. 

CITY OF BIRMINGHAM TRAMWAYS COMPANY (LIMITED).—A pros- 
pectus inviting subscriptions for £220,000 Four per Cent. First Mortgage 
Debentures of £100 each (issue price £102) and 24,000 cumulative Five 
per Cent. Preference shares of £5 each (issue price £5. 48 ) has been pub- 
lished this week. The capital of the Company is £1,000,000— £400,000 in 
Five per Cent. Preference, and £600,000 in Ordinary, and there is in 
addition £500,000 First Mortgage Debentures. 60,000 Ordinary shares 
have already been applied for and allotted at par. The Company acquires 
the Whole of the tramways in the City of Birmingham and neighbourhood. 
Particulars concerning this scheme have previously appeared in The Elec- 
trician, Mr. Henry Buckley, Chairman of the Birmingham Electric 
Supply Company, and Mr. William Neale, Chairman of the Birmingham 
Central Tramways, are on the Directorate, as are also the President of the 
Toronto Railway Company, and the Vice-President and Managing Director 
of the Montreal State Railway Company. The Secretary is Mr. W. 
Holmden, and the offices are 119, Colmore-row, Birmingham. The pros- 
pectus states that the Birmingham tramways have hitherto been worked 
by four different systems of traction—-horse, steam, cable, and elec- 
tric storage batteries, all of which, with the exception of cable, 
have proved unsatisfactory. It has, therefore, been decided to sub- 
stitute an improved method of traction, and to develop the tramway 
system by connecting the existing tramway within the city, extending the 
lines to outlying districts, and constructing such additional lines as public 
accommodation may require. Messrs. Mackenzie and Ross, two of the 
Directors, have successfully applied their system of traction to Canadian 
undertakings ; and the prospectus sets out the results of their efforts in 
this direction. The list of applications closes on Monday next. 


DIRECT UNITED STATES CABLE COMPANY (LIMITED).—The Directors 
of this Company have resolved upon the payment vf an interim dividend of 
23, 6d. per share, free of income-tax, being at the rate of 24 per cent. per 
annum, for thequarter ended Sept. 50, payable on and after the 24th inst. 


ELECTRIC LIGHTING EXTENSION SYNDIOATE LIMITED (PARENT COM- 
PANY).— With a capital of £5,000, all in shares of £1, a syndicate has been 
formed with the above title, the object being to acquire the sole rights for 
the United Kingdom of Bastian and Hodges inventions relating io pre- 
payment electricity and other meters, to manufacture and supply the 
meters, and for other purposes connccted with the extension of electric 
lighting ; and also to promote a company or companies to deal with the 
whole or any part of the property of the syudicate. The penny-in-the- 
slot meter which the Company is placing before the public can, tbe pro- 
spectus states, be seen working at Messrs. Hodges and Todd’s works, 50, 


Hampstead-road, London, N.W. For the present, subscriptions are invited 
for 2,500 shares, 103. being payable on application, and the balance on 
allotment. The purchase price of the patents is £3,000, £500 in cash, 


the balance in fully-paid shares. The list closes on Monday next at noon 


ELECTRIC WELDING COMPANY (LIMITED).—<A private meeting of the 
shareholders of this Company was held on Tuesday last. 


ELMORE’S FRENCH PATENT COPPER DEPOSITING COMPANY (LIMITED) 
(IN LIQUIDATION).—A meeting of the security-holders iu this undertaking 
was held on Monday at Winchester House, London, E.C. Mr. J. H. 
Duncan, the receiver and liquidator, presided, and explained that he had 
called the meeting to consult on an important point before closing up his 
accounte and terminating his office. Under the reconstruction scheme 
certain bonds were issued. These bonds were debentures in the English 
Company, which was the holder of all the Founders’ shares of the French 
Company. The Founders’ shares were not yet in receipt of dividend, 
Therefore, as far as they were concerned, the English Company was an 
absolutely non-dividend paying company. There would be a few other 
assets to transfer from himself as receiver to that Company ; but they 
would not amount to any large sum. The principal income would always 
be what was received from the Founders’ shares of the Paris Company. 
The bonds referred to were up to the present in default. The first pay- 
ment of interest on them was due on June 30, 1894. He had not hastened 
matters to a conclusion before; but now the Board of Trade wanted to 
know why he did not close his liquidation. He had now no valid excuse to 
offer, except that he wished to protect the bondholders' interests against 
proceedings being taken against the Company ; and to effect this pur- 
pose delay in closing up the affairs of the Compaoy was essential It 
was for them, however, to express their wish on the point. As to the. 
business in France, on which they were really dependent, he said that it 
had been taken in hand by French capitalists in a manner they could not 


| have done on thie side; and, in spite of competition, the Company had 


paid two dividends in addition to 6 per cent. on their bond issue and all 
other charges. That did not afford them any great comfort as holders of 
Founders' shares, because they did not participate in the profits until 10 
per cent. had been paid on the French capital. But the very fact that 5 
per cent. had been earned, besides satisfying the debenture interest, seemed 
to him to contain the germ of a considerable amount of hope for them in 
the future. A new factory had just been erected for the purpose of 
enabling the Company to turn out other manufactures than copper tubes ; 
and looking at all the circumstances, there appeared to bea reasonable 
prospect of the Founders’ shares coming within sight of a dividend. When 
that happened they would take the first of the surplus profit. That being 
the case, he thought they should protect themselves by having a buffer 
between them and a wrecking policy which might be put into force by any 
individual holder of the bonds, if he were not in a position to protect them. 
If the Board of Trade sanctioned a proposal for his continuance as liqui- 
dator, it would not involve any additional cost to the bondholders. After 
& short discussion Mr. Shurmer proposed that Mr. Duncan should continue 
his duties as receiver and liquidator, and this was carried. 


GLOBE TELEGRAPH AND TRUST COMPANY (LIMITED).—The Directors 
of this Company announce interim dividends of 1s. 6d. per share on the 
Ordinary shares and 3s. per share on the Preference shares. 


INDO-EUROPEAN TELEGRAPH COMPANY (LIMITED).—The Board of 
Directors of this Company have declared an interim dividend for the half-year 
ended June 30th last at the rate of 5 per cent. per annum, free of income- 
tax, payable on and after let Nov. The transfer books will be closed from 
the Z6th to the 518 inst. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 11th inst. amounted to £1,076. The 
amount for the corresponding week last year was £1,118, Decrease, £42. 

ST. JAMES’ AND PALL MALL ELECTRIC LIGHT COMPANY (LIMITED).— 
The sale of electricity by this Company for the quarter ended Sept. 29, 
representing the supply at 6d. per unit, amounted to £10,084, against 
£7,402 at the same rate for the corresponding period of 1895. 

STOCK EXCHANGE NOTICE.— Ап application to allow a further issue of 
3,504 shares in Evered and Co. (Limited) to appear in the Official List has 
been inade to the Stock Exchange Committee. | 

SUBMARINE CABLES TRUST.—-In the announcement which appeared 
in our last issue it was incorrectly stated that the sum of £2. 7s. 6d., 
payable on and after Oct. 15, was the balance of the coupon, instead of being 
on account of the coupon. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended Oct. 9th, after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company (Limited), were £2,895. 

WESTERN UNION TELEGRAPH COMPANY (LIMITED).— At the annual 
meeting held on Wednesday, Messrs. Rolston and Perkins were elected as 
Directora to fill the vacancies at the board, 
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PREVIOUS Price RATE PER BUSINESS DONE 
PRESENT AMOUNT| LAST 
р МАМЕ. WEEK'S PRICE | Wednesday, | CENT. 4 DURING WEEK 
AMOUNT. or DIVI 4 OCTOBER 7. October 14. | YIELDED. TEN QN ENDING OCT. 10 
SHARE. | DEND. 
& s. d. Highest | Lowest 
£1,012,880| Stock | 12/0 Anglo-American beret dr РИИ 60 53 60 58 414 4 |Jan,Apr,July,Oct.| 53 5) 
* , Btock 24/0 Preferred ne ка» A e HU n to 90 97 96 97 5 8 1 "n 11 97 
993,560] Stock 6/0 b 9 9} 8р 9} . - 9 9 
173,400 | 100 4% Atrican Direct Teleg. 4% Deb. (Reg. & Bearer)....| 100 104 100 104 817 8 | January and July .. | 1024 101 

з £10 .. | Amazon Telegraph Tally P 8 9] 8 9 72 72 
180,000 | £10 $0 | Brazilian Submarine MEM 14] 151 141 15 41110 | Mar., June, Oct., Pee.“ 16 151; 
£75,000 | £100 5 Do. r Cent. Bonds (2nd Series, 1906) ....| 119 116 112 116 4 7 4 |Juneand December | 115 1144 

10,000,000| $100 7% 13 Cable Capital Stoknggdd 145 150 145 150 413 8 | Jan., Apr.,July, Oct. - 9 
16,000 10 8 Cuba Submarine .............. $n seven ud atl ae oo 12 13 i 124 6 8 0 | February and August 124 12 
6,000 10 10 Do. | тед CCC 1? » 18 19 5 2 7 .. .. 
12,981 5 Direct Spanish (fully paid) ...... LAT S uu VEA 3 4 3b 4 4 811 | April and October .. 2 = 
6,000 5 1 Do. Preference 15 por Ouh cscs sucòcoceso 10 10 10 10 411 6 n " ee e» 

£80,000 | Stock | 44 Do. 44% Debentures of £50 each . овса ЗИ. АШ 107% 1107 429 m * . 
60,710 20 Direct United States Cable, I". Ре cc en 9 10 9 10 410 0 |Jan., Apr., July, Oct. 70 T 
400,000 10 5 Eastern . ae ö 17 181 17 181 811 8 " " 184 18 
70,000 10 6 Do, 6 per Cent. “Preference . CIPIT 184 19} 18 19} 8 1 6 . 

21,297,837 Stock | 4 ро. 4per Cent. Mort. Debenture Stock ....| 131 131 181 134 8 0 7 | May and November | 1323 1814 

£102,100 | 100 5% |* Do. 5per Cent. Debentures, 1899............| 104 107 104 107 414 4 | February & August | .. 

250,000 10 9 Eastern Extension ....... ‚аба өөр 171 181 ift- 3% 317 9 | Jan., Apr., July, Oct. 18 174 
£820,000 | Stock 4 Do. - рег Cent. Debenture Stock ..........| 130 183 130 133 3 0 6 ebruary & August 133 - 
£54,100 100 5 Er. XN ‚ с. (Austin. Gov. Sub.)Debs. 1900 ..- 100 104 100 104 417 7 | January and July .. 102 - 
£80, 100 5 8 is 8. African 5 p. Cent. Mor. Deb.,1900..| 101 105 101 105 416 7 15 . d 
£300, 100 4 4 4% Ион Debentures, 1909 (regi... 106 109 100 109 81311 | February & August ., — 

£200, £25 4 = Do; 4% Mauritius Sub. Debs. (regd.).. 1117 1147 1107 1135 812 1 | May and November 111 111 

180,227 10 89 | Globe Telegraph and Truss 10 11 103 11 813 7 | Jan., Apr., July, Oct. 11 104 
180,042 10 6% Do б per Cent. Preference ............—.. 174 18 174 18 8 6 8 18 17 
150,000 10 5/0 Great Northern....... — BÓ 23} 245 Гы 94 25 4 0 0 Jan., "April, and July 241 — 

180.000 100 5 Do, ö per Cant. Debentures, 1883 issue. оойт 101 107 104 107 4 13 11 | March & September L +. 
17,000 26 37, {з Ж „лы „Өзөн s deénesBeydpebappnEe 61 55 52 55 4 10 11 | May and November 54} 53 
87,548 10 N^ London Platino- Brazilian . F T ae Т Т «2 ee 

£100,000 100 6% Do. s per Cent. Debentures ...... 109 112 109 1:2 5 719 | Marca & September - - 
£100,000 £100 4% * Pacific European Tel.4% Guar. Debs. Rod 1942... 108 11 108 111 812 ә «= + +. 
11,839 8 4/0 | Reuter's.. OE eta 7 8 7 8 5 0 0 | April and October.. 78 T 
8,881 |0100 Cert.| £l — |"3ubmarine Cables Trust 6 per Cent. ............| 133 143 138 143 4 311 " 142 139 
15,609 1 6/0 West African Telegraph ..................= aes 5 6 5 6 6 0 0 | January and July — ee ss 
£238,300 100 5% |" Do. 6 per Cent. Debentures (red.). | 102 105 102 105 415 8 | March & а тие — .. 
30,000 10 2/0 | West Coast of America .......................... B 11 4 n E January and July .. 2 32 

£150,000 100 8% (Do. 8 per Cent. Debentures, 1902 овен ES AUN 98 108 713 5 | June and December | 100 93 
88,821 10 0/6 | West India and Panama 8 4 18 * - 175 - 
84,503 10 6 Do. 6 per Cent Ist Preference ..............| lls 12 14 12 5 0 0 | May and November lii 1d 
4,009 10 6 Do. per Cent. 2nd Preference ............ 9$ 10} 93 10) 514 8 " " ae eo 

£80,000 100 5 * Do. 5 per Cent. Debentures, 1917 (red.) s 08. JM 108 11 411 4 June and December J- 

64,251 15 5/3 | Western and Brazilian.. Ь 8} 9 8} 8} 5 2 7 | May and November 8 2 

83, 129 n 8/9 Do. Б per Cent. Cumulative Preferred . 6h 7 6 7 610 - 6 6H 

83,129 7 1/6 Do. Deferred Ordinary owe 2} 2} 21 2} ; - °з .. 
£158,100 100 6 Do. 6 per Cent. Debs., Series 6 A 1910 ....| 103 107 103 107 513 2 | February & August .. .. 
£197,600 100 6 ' Do. 6% Mort. Debs., Series'B"1910.... ...| 108 107 103 107 513 2 - — 
$1,177,000 | $1,000 7 Western Union 7% 186 Mort. (Building) Bonds... 110 115 110 115 6 5 7 | May and November у - 
£164,300 £100 6 " * Do. 6 per Cent. Sterling Bonds (red.) 100 105 130 105 5 15 5 | March & September — — 

bius à s TELEPHONES, 

, 4/ Chill Telephone (fully paid) . 3 3 8 3} 5 6 8 та = - 
224,850 10/0 11d. | Consolidated Telephone Const. & Manufacturing .. A A A ћ cx ER v = 
171,504 £1 1/0 | Oriental dox epum and Electric (fully patd) qM th à th ti B X1 | YOR acm m e 7 а 
684,597 6 52 National .... . Soares "4 17 71 1 313 4 | June and December 18° 7 

‚000 10 6 Do, 6 per Cent. Cumulative Ist Pref. . 17 19 17 19 8 8 2 " " 17} 

15,000 10 6% Do. 6% Cumulative 2nd Pref. Cally pald).. 17 19 17 19 oW. " " М zs 
119,234 5 2/6 Do. 6% Non-Cumalative 3rd Prei. 63 1% 6} 7 311 5 - 10 i is 
1,100,000 | Stock 83% |* Do. Debenture Stock, 3}%(red.) )) 108 109 108 109 3 4 9 | January and July .. 3 107% 
58,000 6 40 Тае River Plale .,....20042 Ces 22 P4235 cose ) 4 8) 4 5 0 0 | July sè e 
41406,788 | Stock 5% |* Do. 6perCent. DebentureStock(rel.)......| 101 103 101 103 415 8 | January and July .. "e — 

ELECTRICITY SUPPLY COMPANIES, 
T 5 a RE roast Supply (fully paid) ......... 9} 9} 9 9} T oe = Pa 
А 5 " BE iul SB. Sac 7 7 7 S . 15 
40,000 £10 10/0 t fondo! Electric Lighting (fully pn a 16 17 16 17 2 18 10 | February & August 17 161 
40,000 10 6/0 6% Cumulative Pref. (fully DADO) oed ones 17) 18} 174 18} 8 419 | January and July ... + s 
£100,000 | Stock 6% Do. 5% Debenture Stock (red.) ess» | ISË. 185 131 185 214 11 | June and December et .- 
19,900 £5 x Blectrlolty Supply Co. for Spann S. da ^ M 2 - 
£30,000 £5 2/6 | Charing Cross & Strand Electricity Supply Corp. . 9) 10 9) 10 215 0 - 94 91 
£57,400 | 2100 5% Do. ö per Cent. Debentures,1900 ............ — — ә ~ 2t T 
22,475 £8 . | County of London & Brush Prov. Ord. (fully paid). 8 9} 8) 9} 2 8 si z 
£10,000 | £10 5/44 Do. Pref. (fully paid) Seaman 13] 14} 13] — 14] 44:8 s и e 
8,322 £5 2 House-to-House Electric .... T — 5 " — as 
15,000 £5 Kensington & Knightsbridge El. Light t (шу paid). ы ж X s - - 
10,000 £5 6% Do. Ist Pref. Cumulative (fully p еўна р 22 n January and July .. — — 
111,000 5 45 London Electric Supply. 1 1} * ри E^ T- з. 
49,900 | £10 % | Metropolitan Electric Supply (fully pald).....—| 12) 133 133 134 | 219 3 © 131 18 

Blw,000 | Stock | 44% |' Do. 44% Debs. ................... "e Er 3 120 — 194 121 124 313 0 June and December | 123 e 
6,452 £10 4/0 Notting Hill Electric pa oka ded onda peau» pee — 1; 1?1 114 124 is > = = 
.. eo e Капа Electric ........... ооо me оа оооо оо тај 1 1# ly, TA a - "a Р 
19,980 £5 2/6 | St. James and Pall Ma Ii . . IIA 123 lla 123 3 2 0 = 12 ө 
20,000 £5 7% Do. 7 per Cent. Preference.. as а 10 Ll 10 11 8 6 8 — 10 А 10 
69,900 5 300 Westminster Electric Supply (tally pald) .. an c pres 10} 114 10} 114 з 8 2 - пу 10i 

ELECTRIC MANUFACTURING, &o., eti 
90,000 8 16 | Brush Electrical Engineering. —— 1 là 1 14 is - 12 re 

,000 2 6% Do. 6 per Cent. Pref. Non-Cumulative ...... là 13 14 Lr тә 2 1} ер 

4125,000 | Stock | 44% Do. 43 per Cent. Debentures.. 110 113 110 113 4 0 9 | March & September a РА 
28,180 5 8/0 Crompton and Co., 7 per Cent. Cumulative Pret. 2 2 2 2 T January and July . 21 ait 
84,201 5 16 Edison and Swan United (A“ Swan) (£3 paid) — 1$ 21 1} 21 6 13 4 February & August — - 

£10,000 | Stock 44% Do. 41%; Mortgage Debenture Stock .. 103 106 103 106 4 6 2 | January and July .. 103 

& 10.007 #5 * Electric and General Invest. Ordinary (£1 paid) & - | 2 ` 

110,000 2 1/) | Electric Construction .................. e 3 1} 13 1j 1} 217.9 = 18 2 
12,845 2 2'94 Do. 7 per Cent. Cumulative Pref. ..........| 24 8 24 8 413 4 [September 212 23 
91,195 2 10/0 | Elmore's Patent Copper Depositing ...........| Йй 1 $ 1 * 3s * - 
20,000 5 re Fowler-Waring Cables (fally paid) .......... Ба | T 65 Ра Еў me eh 
50,000 10 RIA lndia Rubber, Gutta Percha, &c., Works ........ 22 23 22 23 4 611 February & August 22 - 

220 100 47 [ Do. ; per Cent. Debentures S E 105 1)8 105 108 314 1 | March & September $4 - 
20,000 £5 Manchester Edison-Swan A (£1 103. paid) ....| } i 1 фә R a МА 
37,350 12 12/0 8 Construction and Maintenance...,.... 40 43 39 42 4 5 9 | Marchand July... 41 403 

£150,000 100 By. [tw рос 7 Браг Cont. Bonds, гооо нба | 104 107 101 107 414 9 | January and que —— .. 

£100,000 10 6'0 W. Т. Henley's Telegraph Works Ordinary 18 19 174 18} 4 6 6 | March & September рЫ vo 

830,000 10 7/0 Do. 7 per Cent. Preference ................. | 18} 194 18} 194 8 11 10 T „ `+ HE 

£50,000 | Stock 44% Do. 44% Mortgage Debentare Stock........ LI 10 TSS 110 115 318 9 | February & August 114 1124 
RAILWAYS Ano TRAMWAYS. 

£680,000 | Stock 18% City and South London Railway Con. Ordy. ......| 48 59 60 52 217 6 | January and July. 50% 48} 

7,650 10 57 Do. 6% Perpetual Preference .. 2... | 1] 15} 14) t^i 3 57 » " m ee 

410,171 Stocr 47 Do. 4% Perpetual Debenture . 136 188 186 138 218 0 | May аці November Pe ee 
87,500 £10 2 У | Livirpool Overhead Railway = 3 Iu 18% 130, 13% 2 4 6 - on ee 
10,00) NEL 5% Do: БЕ PReMerGe .. a dn | e 175 164 174 217 9 M F - 

125,020 | Stock 4% Do, nenn aues mm ae awn 1124 1113 1123 110 8 910 | January and Jaly — on : 


In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


This Engine combines the Strength and Durability 
of the Corliss Engine with the Economy of the 
High Speed Engine. 
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Small Space, 
Small Cost, 
High Efficiency, 
Perfect 
Governing. 
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For Prices and Particulars apply to 


BRUSH ELECTRICAL g 
ENGINEERING CO. 


LIMITED : 
49, Queen Victoria Street, E "E LC pre MET 
LONDON, E.C. 3 
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WALTER MACFARLANE à COMPANY | GLASGOW. 


ELECTRIC LIGHT ELECTRIC LIGHT 


PILLARS WIRE WAYS. 
8р Various Designs 
BRACKETS. to suit the different requirements 


for underground wires. 


LANTERNS. 


Of Every Description and Design, 
for Gas and Oil, suitable for 
every position. 


Numerous Designs and Heights. 
See our Illustrated Circular. Also 
Special Drawings. 


LAMP PILLARS. 


Plain and Ornamental Designs, 
suitable for entrance gateways, road- 
ways, and public buildings. 
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ORNAMENTAL CAST IRONWORK OF 
EVERY DESCRIPTION. 


Illustrated Catalogues, Price Lists 
and Estimates on Application. 
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TWO COLD MEDALS, 
CALCUTTA EXHIBITION. 


> 
— 
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j 


IN A FEW DAYS. 


Over 600 pages, about 200 Illustrations, Scale Drawings, Folding Plates, &c. Price 12s. 6d., abroad 13s. 6d., post free, 


MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY 


By E. TREMLETT CARTER, C.E., M. I. E. E. 


` The purpose of this work is the explanation of the principles апа ou of modern mechanical motive power and gearing, especially in their application 
to electrical machinery. The Author has kept particularly in view the special requirements of electrical practice, and has produced a work on steam[aud other motive 
power which shall be solely devoted to these requirements. 

t“ MOTIVE POWER AND GEARING " is аарып equally to the needs of the practical engineer and of the student, and the treatment is such as may be easily understood 
without special mathematical training. The best points in the“ development of motive power for electrical engineering on the Continent and in the United States have 
also been considered, and are fully treated, and compared with English practice. This work is in the well-known *' Electrician " Series, and constitutes the only existing 
treatise on the Economics of Motive Power and Gearing for Electrical Machinery. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


“THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, Е.С, 


XXXIV. THE ELECTRICIAN, OCTOBER 16, 1896. 


THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
_ CONNECTIONS. 
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CABLE COMMUNIA UMS j Moa cA, wipe | 
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IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to —— Portugal, Gibraltar, Malta, Egypt, Aden, 

ndia. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to: Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 

 Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenoo Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, — 
and Manila. т т = = == 

| Telegrams should be sent from the Company’s Stations— | 

LONDON— il, OLD BROAD STREET, E. C.; 8, LEABENHALL STREET; 3, CREAT TOWER STREET; 42, PARLIAMENT 

STREET, $.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, И.С. 
MANOHESTER—20, Brown Street.  LIVERPOOL—KE13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, rtm e Ohio, Syra, Oandia кашо Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, 9 са jephalonia, Santa anra, Tinos, Andros, Zea, and 
жы all the slands 


The Company’s Cables are worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


cc 
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Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C. By Order, | GEORGE DRAPER, Secretary. 
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TELEPHONE No. 16,07). IBLEGRAMS: ' ENDIOB8 LONDOR."..... 


WHEATLEY KIRK, PRICE & GOULTY | 


(BST ABLISH ИР 1850), 


Eleotrieat Auctioneers, Vatuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALES BY AUCTION, &c. | 


59, WORSHIP STREET.—Expiration of Lease. 


MESSRS. PROTHEROE & MORRIS will SELL BY 
AUCTION, on the Premises, as above, 


On TUESDAY, 3rd NOVEMBER, 1896, 

At One o'clock precisely, Without Reserve, by order of Mr. L. C. H. Mensing, whose 
lease of the premises has expired, the remaining 
VALUABLE ELECTRICAL PLANT, 

10 Valuable Lathes by the best makers; PU pror Dynamo, Drilling and Shaping 
Machines, 6 Parallel Sudden Grip and other Vices, 10 2in. Pedestal and Wall Boxes, 
a Quantity of Leather Belting of the best quality ; 9 Overhead Gears and Slides, 

with Levers and Pulleys; 2 Grincing Machines for Power and Foot, We 
Machine, Portable Forge and Anvil, 72ft. of 2in. Bright Turned Shafting and 
Сопршща, Punching, e and Wire Cropping Machine; 2 Machine Vices and 
Angle Plate, a sip: Spiel ӨП Engine, Band Saw for Foot Power, Tools, Fittings, 
and materials ; various well-made Work Benches, and other effects. Also the use- 
ful Office Furniture, comprising a 5ft. Double Pedestal pU id Writing Desk, 
Leather-Covered Chairs, Copying Press, Deal Tables, &c. ; also Two 22-rung Ladders 
and Several Pairs of Steps. 

On View day previons and morning of Sale. Catalogues had on the premises, and 
of the Auctioneers, 67 and 68, Cheapside, London, E.C., and High-road, Leytonstone 


TO ELECTRICAL ENGINEERS, ELECTRICIANS, AND OTHERS. S 


Re Paterson and Cooper. —In Bankruptcy. 


OR SALE BY PRIVATE TREATY. 


The Trustee of the above Estate is prepared to receive TENDERS for the 
PURCHASE of the following :— 

1. The GOODWILL, FIXTURES, FITTINGS and FURNITURE as a going concern 
ef the old-established and profitable Electrical Contracting Business, hitherto 
carried on by Messrs. Paterson and Cooper, at No. 8, Princes Mansions, Victoria- 
street, Westminster. The average turnover for the past six years is stated to have 
exceeded £10,000 per annum, with a very satisfactory gross profit. 

A purchaser would be required to take to atock-in-trade suitable for the business 
{estimated at about £3,000) at a valuation. 

The premises, No. 3, Princes Mansions, Westminster, consisting of three front 
rooms on the ground-floor east, and one back-room in the basement, are held on a 
yer tenancy at a rental of £200, including rates and taxes. 

2. Goodwill, Furniture, Trade Fixtures and Fittings, as a going concern of 
the contracting business carried on by Messrs. Paterson and Cooper, at 137, West 
Wr ire ade Glasgow. 

е business has shown an increasing tarnover, amounting last year to nearly 
£7,000, showing a satisfactory gr 88 

The purchaser would have the option of taking to stock-in-trade suitable for this 
business to an extent of about £1,000 at a valuation. 

The premises are held on lease at а yearly rental of 234, for a term expiring Whit- 
Sonday, 1898. 

8. The Goodwill of the Messuring Instrument Department of Messrs. Paterson 
and Cooper’s Business, with their connection and the right to make and sell their 
instruments, which are well-known and widely used in the trade. 

The turnover in this department is stated to have aver. about £1,700 per 
zm during the three years ending 81st December, 1895, with considerable gross 
profit. 
сое рола would be required to take to the Stock of this department, includ- 
ing raments in process of construction tools, plant, and accessories, at a valua- 
tion in the usual way. The purchaser would have the option likewise of taking at 
valuation the stock of Arc Lamps, Switchboards, and Electric Light and Telegraph 
Appliances (which can be worked with the Instrument Department), together with 
the business connection in these goods. 

4. The Goodwill of the Dynamo Departmani, including drawings, patterns, wind- 
ings, &c., with Messrs. Paterson and per's wide connection both in new dynamos 
and repairs. 

The turnover (including repairs) is stated to have averaged about £8,700 per 
annum during the three years ending 31st December, 1895. 

The p would be required to take to the Stock, complete and incomplete, 
and materials, &c., of the department (estimated at about £2,000) at a valuation. 

The figures given above have been supplied by Messrs. Paterson and Cooper. The 
Trustee cannot, of course, accept responsibility for them, but permission may be 
obtained by a proposed purchaser to inspect such books, contracts, and documents 
as he may require. 

Further particulars relating to the businesses may be inspected and permission to 
wiew obtained at the Offices of the Trustee as below. 

Tenders will be received by the Trustee up to and inclusive of November 20th, 1896. 

The Trustee does not bind himself to accept the highest or any Tender. 

EDWARD CECIL MOORE, Trustee, Chartered Accountant, 8, Crosby-square, 


London, E.C. 


OUNTY BOROUGH OF BRADFORD. 


The Boro Electrical Engineer is prepared to receive TENDERS for the follow 


ing , Viz. : : 
117 ARON METERS. 
86 FRAGER METERS. 
24 EDISON METERS. 
21 OULTON and EDMONDSON METERS 
A List giving details and capacity of the above Meters can be had on application 


Фо the Electricity Office, Town Hall, Bradford. 
Tenders to be endorsed ‘‘ Tender fer Meters," and to be addressed to the Borough 


2 71 Met . rate to bein, cd dition and working ord 
; eters are condition and wor. er, 
ALFRED H. GIBBINGS, 


Town Hall, Bradford, Borough Electrical Engineer. 
5th October, 1896. 


з Gold Medals. 


SS SS 


JETER: * 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. — ` 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘ Turnstile London." Telephone, 66188 


TENDERS INVITED. 


BOROUGH OF TORQUAY. 


The TOWN COUNCIL of the BOROUGH of TORQUAY are ropared to receive 
TENDERS for the SUPPLY and ERECTION of the following PLAN &o. :— 


Section A.—BOILER.HOUSE PLANT: Boilers and Fittings, Forced Draught 
Apparatus, Feed ош &c. 

Section B. - ENGINE-HOUSE PLANT: Steam Alternators, Condensers, Pumps, 
Steam and Exhaust Pipes, &c. 

Section C.—SWITCHBOARD, &o. 

Section D.—UNDERGROUND MAINS, LAMP POSTS, &o. 

Section E. TRANS FORMERS, «c. 

Section Е. —METERS. 

Section G. —ACCUMULATORS, &c. 

Section H.—CRANE, &c. 

Section L—BUILDER. 


genderers are at liberty to tender for any Section or Sections, but not for part of 
a Section. 

Specification, with Terms and Conditions of Tender and Contract, may be ob- 
tained of Mr. W. H. Trentham, the Consulting Engineer to the Council, at 89, 
Victoria-street, Westminster, 8.W., or of the undersigned, on payment of £8. 3s., 
which sum will be returned on receipt of a bona fide Tender. 

Tenders must be addressed to me, sealed and marked Tender for Electrici 
Works," at the Town Hall, Torquay, and delivered at or before 3 p.m. on TUESDA 
the 3rd November, 1890. 

The Council do not bind themselves to accept the lowest or any Tender. 


FREDK. 8, HEX, Town Clerk. 
Town Hali, Torquay, October 15th, 1896. 


COUNTY BOROUGH OF WEST HAM. 


TO ELECTRICAL ENGINEERS AND OTHERS. 
The COUNCIL hereby invite TENDERS for :— 


FOUR STEAM ALTERNATORS лир EXCITERS. 
SURFACE CONDENSER AND PUMPS. 
STATION SWITCHBOARD, &c. 
HIGH AND LOW TENSION MAINS, &c. 
TRANSFORMERS, SUB-STATIONS, &c. 
INSTRU MENTS. 
ARC LAMPS, POSTS, &c. 
CRANE, 
Plans of the suggested arrangements, Specification, form of Tender, and further 
culars may be obtained at the Office of Mr. John J. Steinitz, Borough Electrical 
eer, Town Hall, Stratford, E., on the deposit of a £5 Bank of England note, 
which will be returned on receipt of a bona-fide Tender. 

Tenders endorsed Tender for Machinery, &o.," to be sent to my Office not later 
than Four o'clock on TUESDAY, 24th November, 1896. 

The Council does not bind itself to accept the lowest or any Tender. The Con- 
tractor will be required to enter into a bond, with two sureties, for the due perform- 
ance oi the Contract, and no work will be ordered under the Contract until such 
bond has been duly executed. 

The Contracter whose Tender is accepted, and with whom a Contract is entered 
into, will be required to pay the whole of his workmen such rate of w , and 
observe such hours of labour, as are recognised by the workmen's trades unions and 
in force at the time of signing the Contract. In the eveut of any breach of such 
agreement the Council will euforce the penalty clause in its entirety. 

By order of the Council, 
FRED. E. HILLEARY, Town Clerk. 


Town Hall, West Ham, E., 
22nd October, 1896. 


T° ELECTRICIANS AND MANUFACTURERS. 


ADVERTISER wishes to NEGOTIATE for an ELECTRIC LIGHT INSTALLA- 


TION of about 500 шр 
Reply, R. A. CAME, The Зра Hydropathic, Woodhall Spa, Lincoln. 


DOULTON «CO., 


MANUFACTURERS OF 


LUMBAGO (JRUCIBLES 


———-+——-+-—_- 
FOR MELTING 


E E | Brass, Copper, 


Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


Depots : 

LIVERPOOL, MANCHESTER, 
a BIRMINGHAM, 

GS ST. HELENS, LANCS., and PARIS. 


LAMBETH. LONDON, $5.35. 
C 
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REPUBLIC. 


An English Export House 
WISHES to NEGOTIATE with ENGINEERS and MANUFACTURERS, 


who are unrepresented in the Argentine Republic, with a view to securing Agencies 
fur their representatives in that country. 


Address, AGENCY,” care of Messrs. Dixon and Syers, Solicitors, Law Association 
Buildings, Liverpool. 


TO MANUFACTURERS of ELECTRIC FITTINGS, 


CABLES, and ACCESSORIES.—SOLE AGENCY required by an Established 
Firm of Engineers in South Africa, Principal at present in London.—‘ Electric,” 


ABRGENTINE 


—— — —— ——důi—ẽ— . — aama — 


ITY OF WORCESTER. 


ELECTRICIAN-IN-CHARGE. 

The Electricity Committee are prepared to receive APPLICATIONS for the post 
of '* Electrician-in-Charge at the Electricity Works. The duties consist of taking 
charge of the running plant and switchboard during an eight hours' shift each day, 
and such other work as the City Electrical Engineer may direct. Applicants must 
have held a similar position in a high-tension alternating- current station. Salary 
£90 per annum. 
рс stating age, experience, and accompanied by copies of three recent 
testimonials, must be sent to me not later than 31st October, 1896, endorsed 


“ Electrician-in-Charge.” 
E. T. RUTHVEN MURRAY, City Electrical Engineer. 
Guildhall, Worcester, October 20th, 1896. х 


B ORO UG OF BLACKPOOL. 


MAINS SUPERINTENDENT. 

The Corporation require the services of a thoroughly capable and experienced 
Electrician to act as MAINS SUPERINTENDENT. Salary, £2 108. per week. 
Applications, stating full previous experience, age, &c., and enclosing three racent 
testimonials, to 
and endorsed “ 


X sent to the undersigned not later than the 2nd November, 1896, 
к: ROBT. C, QUIN, Borough Electrical Engineer. 


SITUATIONS VACANT AND WANTED. 
HSTIMATIN G CLERK (Young) for Cable Factory, with 


some technical knowledge.—Apply by letter stating age, salary, and previous 
experience '' E.C. W." Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ACANCY occurs tor an Assistant in Electric Light 


Station on the South Coast. Premium required.— Apply first instance to 
% INSTALLATION,” Electrician Office, Salisbury-court, Fleet-street, Е.С. 


eel 


WAN TED at once, first-class MECHANIC, used to 
Capstan, Lathes and Automatic Tools, for the production of small brass 


articles in great quantities. Apply by letter only. — Address, MECHANIC,” 
Nalder and Hilton, Trafalgar Works, Bow Common Lane, E. 


WANTED, DRAUGHTSMAN accustomed to Instrument 


Work. Must have fair general,knowledge of instrument making and 
bosting. Apply stating salary required to У.Е." Electrician Office, Salisbury-court, 
Fleet-street, E.C. 

ANTED.— Practrical ELECTRICAL ENGINEER to 


take charge of Alternating Current Station.—Send particulars of past 
experience to E. L., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


W ANTED, Dynamo and Engine SUPERINTENDENT ; 


High-Tension, Alternating.—Apply by letter only, MANAGER, Electricity 
Works, Chatham. 


A SSISTAN T ELECTRICIAN (23) desires APPOINTMENT 


shortly. 7 years’ practical and theoretical experience. Honours, City Guilds. 
Highest testimonials. Central station or manufacturing preferred.—'*' SECOHM," 
10, Mansfield Grove, Nottingham. 


"DUCATED ELECTRICIAN (age 24), 4 years shop, 3 
erecting. Fair draughtamar, good tracer’ Ne objection (o go abroad. Speaks 


French well. Excellent references and reasons for leaving present situatioa.—No. 
9287, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


‘LECTRIC WIREMAN seeks SITUATION. 7 years 


experience in Electric Construction in United States. Can furnish references. 
“Е. J. T.,“ 19, Riversdale-road, Highbury, N. 


ITUATION WANTED, young man (25), experienced 


dynamos, engines (gas and steam), accumulators, &c. ; repairs ; hotel or private 
references. — TOMLIN, 218, Compton-bulldings, Goswell-road, London. 


RACTICAL EVENINGS.—Electricity, Running Engine, 


and amo. Mondays, Wednesdays, Fridays.—ELRCTRICAL ENGINEER, 51 
Sinolair-road, West Kensington. i 


WANTED, and FOR SALE. 


T H.P. nominal CROSSLEY GAS ENGINE, with 60-light 
) Crompton-Burgin Dynamo, complete, for sale, second hand. Price £75.— 
Address, No. 4296, Electrician Office, 1, 2 and 8, Salisbury-court, Fleet-street, London 
JLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
prices given by Derby and Co., 44, Clerkenwell-road, London, E.C.  N.B.— 


Platinum sold 


десем ULALOR CHARGING.—C. Н. CATHCART 
and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. 
Hire tor temporary lighting, experimental uses, &c.—3, 
square, Fleet- street, E. C. (Telephone No. 65,266.) 


Accumulators on 
Dorset-buildings, Salisbury- 


Manufacturer of 

ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

HATTON GARDEN, LONDON, 
CATALOGUES FREE. 


44, 


HE EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


NOTICE is Hereby Given that the FORTY-SIXTH HALF-YEARLY ORDINARY 
GENERAL MEETING of this Company will be held on WEDNESDAY, the 28th day 
of October, 1896, at 2:80 o'clock in the afternoon, at WINCHESTER HOUSE, 60, Old 
Broad-street, London, when the Report and Accounts for the half-year ended 30th 
June, 1896, will be submitted, and the ordinary business of the Company transacted. 

Dated this 19th day of October, 1896. 

By order E me Board 


HESSE, Manager and Secretary. 
Winchester House, 50, Old Broad-street, 
London, E.C. 


RAZILIAN SUBMARINE TELEGRAPH COMPANY 
(Limited). 

NOTICE is Hereby Given, that the FORTY-SIXTH ORDINARY GENERAL. 
MEETING of the Shareholders of the Brazilian Submerine Telegraph Company 
1 will be held in Room 174, WINCHESTER HOUSE, Old Broad- street, 

ndon, E.C., on WEDNESDAY, the 28th day of October, 1896, at Twelve o'clock 
noon, when the Report of the Directors and the Accounts to 30th June, 1896, will 
be Prevented. a Dividend declared, and the ordinary business of the Company 

ansacted. | 

Notice is also Given that the REGISTER of TRANSFERS will be CLOSED from. 
the 20th to the 28th October, both days inclusive. 

; By order, 
RICHARD COLLETT, Secretary. 


Winchester House, Old Broad-street, 
London, E.C., 20th October, 1896. 


SUBMARINE CABLES TRUST. 


NOTICE is Hereby Given that an EXTRAORDINARY GENERAL MEETING of 
the Certificate Holders in the Submarine Cables Trust will be held at the Offices. 
of the Trust, WINCHESTER HOUSE, 50, Old Broad-street, in the City of London, 
on FRIDAY, the 30th day of October, 1896, at 12:30 p.m., for the purpose of electing. 
a new Trustee to supply a vacancy in that body. 

A Trust Certificate must be produced by eac 

By order, 

Winchester House, 50, Old Broad-street, 

London, E.C., 22nd October, 1896. 


person attending the meeting. 
A. BRODRICK, Secretary. 


BATTERSEA POLYTECHNIC. 


EVENING CLASSES in ELECTRICAL ENGINEERING are held as follows, under 
the immediate supervision of A. E. BRISCOE, B. Sc., (Hon.) Lond., A. R.C.8. (Hon.), 
Head of Department of Physics and Electrical Engineering :— 

LECTURES AND LABORATORY.—Elementary Course, Thursdays. 
Intermedlate Course, Fridays. 
Senior Course, Tuesdays and Thursdays. 

Dynamo and Motor Testing and Alternator and Transformer Testing form & 
special feature of the Laboratory Work. The Institute possesses Electrical and 
Physical Laboratories and a Dynamo Testing-Room. 

| TRADE CLASSES. 


El ectric Wiring and House Fitting (A. M. SILLAR, M.LE.E., and W. WALTON) 
Tuesdays. 


Electrical Workshop Practice (W. BREW, A. I. E. E.), Mondays. 
For Fees and other particulars, apply for Prospectus to the SECRETARY. 


LANTERN D’ARSONYAL 


GALYANOMETER. 


AS USED AT UNIVERSITY 
COLLEGE, &c. 


£5. 


AMMETERS. 
VOLTMETERS. 


Lists Post FREE PER RETURN. 


BRITISH ELECTRIC TRACTION (PIONEER) co., 


1 and 2, GREAT WINCHESTER STREET, LONDON, E.C. 
Chairman—Sir CHARLES RIVERS WILSON, G. C. M. G., С.В. 
This Company has been formed to DEVELOP ELECTRIC TRACTION in the 


United Kingdom and elsewhere, on the most approved methods and according te 
the requirements of each locality. 


Address communications to E. GARCKE, Managing Direotor. 
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The Edison and Swan United Electric Light 
Company, Limited, beg to give Notice that they 
Revoke the License to Messrs. Paterson and 
Cooper under the Company’s Holders Patents. 


By Order, 
H. CHARLES GOVER, Secretary. 


EDISWAN BUILDINGS, 
36 and 37, Queen Street, London, E.C., 
13th October, 1896. 


Price id.] DAILY [Price 1d. | C. WV. TREACHER & CO. 


165, Queen Victoria Street, London, E.C. 


TENDERS AND GONTRA GTS. Manufacturing Electricians. 


The New London Daily Paper. ELECTRICAL SUPPLIES of Every Kind. 


Contains :— CHEAPEST HOUSE IN THE TRADE. 
ELECTRIC LIGHT, TELEPHONE, and BELL CATALOGUES, 6d. post free. 


ALL THE OONTRAOTS OF THE DAY. 


Including :— THE INDIAN AND EASTERN ENGINEER. 


THE ELECTRICAL AND ENGINEERING AN ILLUSTRATED WEEKLY JOURNAL 
т FOR 
REQUIREMENTS OF THE WORLD. ENGINEERS IN INDIA AND THE EAST. 


Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishers. The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 


Subscriptions :—3 months, оз. 9d.; 6 months, 19s. 6d. ; 12 months, 398. India and the East. 


post free. Single Copies ıd., post free 1}4. Correspondence invited on any subject which may be of interest to the profession. 
ADVERTISEMENT RATES ON APPLICATION. RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage J= 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouxerle Street, INDIAN RATE, Yearly ... Rs.20 | ENCLISH RATE, Yearly .. 
Published at 137, Canning St. % AE ы: 


LONDON, Е.С. LONDON OFFIGE: 28, Victoria Street, Westminster, SW. 
c2 


xui. р THE ELECTRICIAN, OCTOBER 23, 1896. 


This List will he added te from time te timo. 


SPECIAL OFFER. 


Bi The Electrician” Printing and Publishing Company, Limited, stock an immense quantity of the best Technica 
Books ‘both elementary and advanced), some of which from time to time become slightly soiled, or there are 
other reasons (chiefly storage requirements) which necessitate their clearance. The Company have the 
following, which they desire to clear at the prices below. post free; abroad add 10 per cent. for tage. 
A spe: ial discount of 5 per cent, on orders exceeding £2 in value, and of 10 per cent. on orders of £5 and 
upwards. This offer is made subject to the Books in the List remaining unsold. Remittance must accompany order, unless 
an account +з open. 


Published @ Offered @ 


The Alternate-Current Transformer, in Theory and Practice. Vol. I. First Edition s. d. s. d. 
(A few copies only) тв. 5 О 
Armature Windings of Electric Machines. By Parsnatt and Hosarr. Very slightly soiled .. 80 0 ... 24 О 
рош s Dynamo Electric Machinery. Latest Edition. Very slightly soiled T 24 0 .. 21 О 
cal Notes for Electrical Students. Dy KrewNELLv and Мп.кімзом Slightly soiled nett 6 6. Б О 
Manufacture of Electric Light Carbons ... FN Slightly ошый ; 16. 10 
Magnetic Induction in Iron and other Metals.. e. 00 ditto 10 6 9 0 
Primers of Electricity. By Houston. Bound paper boards . ditto 16. ов 
Lodge’s Modern Views of Electricity K ... ditto 6 6 58 
Kempe's Electrical Engineer's Pocket Book... 888 .. ditto 5 0. д О 
Induction Coils. By Bonney ditto зо. a 8 
Electric Motor and Its Ap lication. By Mart and WzrzLER ditto 12 6 .. 14 О 
. Theory. By Ошукв HRAvIs RE. Ros ditto ... ие M .. 12 6 .. 10 0 
Badt’ known Handbooks  .. ditto ie . each) 4 6 8 6 
Dynamo Tender's Handbook. Bell Hanger's Handbook. Incandescent Wiring Handbook. i 
Geipel and Kilgour’s Electrical nere Pocket Book ... ditto... id .. nett 7 0 . 6 OQ 
Electric Lamps and Electric Lighting. By Dr.J.H.Fremne ditto ue ш ж T O 2 4 6 
Incandescent Lamp and Its Manufacture. By G.S. Raw  ... ditto тв. во 
Drum Armatures and Commutators. By Е. M. WrvwourH ... ditto bo тв. во 
Bromley Holmes’ Electric Light Populari Explained ...Unsoiled ... 10. 0 8 
Maycock's First Book of Electricity and Magnetism .. .. ditto 2 6 2 0 
Standard Electrical Dictionary. By Dr. T. O’ Connon Stoanz ditto 12 6... 10 O 
Soap Bubbles. Ву C. Vernon Boys ; 5 ... ditto 2 6 1 9 
Bedell and Crehore’s Alternating Currents . ditto . 11 о. 9 0 
Boult's Comprehensive International Wire Tables for Electric Conductors 5 0 3 8 
Urquhart’s Electric Lighting Exc xu . — ...Unsoiled 7 6 5 6 
Urquhart's Electric Ship Lighting кез т ied .. ditto 7 6 . B 6 
Urquhart’s Dynamo Construction "T ee M . . ditto 7 6 . 5 6 
Verity's Electricity Up-to-Date... = T “ч .. ditto 16. 1 0 
Guide to Electric Li nting. By Воттоме ie: к . ditto 10.. О Ө 
Burch's Manual of cal Science  ... E Mes .. ditto 8 0 2 з 
Routledge’s Ready Reckoner . 77 е xis .. ditto 26. 19 
Reid’s Patent Indexed Ready Reckoner sige ot . . ditto 26 . 2 о 
Trotter's Wiring Slide Rule sui idis jus .. ditto is 26. 2 О 
May’s Popular Instructor .. .. ... ...  ..  Blightly soiled 26. 2 0 
mays B Gag aoe On card. $i РР ae Ps bee 20 1 8 
Ditto For pocket. . is 2 6 2 0 
€ 8 ADS of "Electric 3 Conductors. On card. 20 1 8 
For poses 2 6 2 0 
W. nd “Е, Wiring Tables. Paper. " "EB CE 10... 08 
Volumes XXVI., ree XXXL, XXXIV., of “шг 8 n .. Slightly soiled... 12 6 .. 10 6 
Volume XXXV., ditto . "m ds ditto .. 17 6 .. 15 0 


The following soiled copies have been o/eared, and are no longer on offer:— 


Inventions, Researches and Writings of Nikola Tesla. 
ы 5 Current Transformer. By J. A. Fremme. Vol. П. 


pun Tops. By Prof. онн Perry. 

he E орап " Electrical Trades Directory and Handbook for 1896, 
«Тһе Electrician” Primers. Both Volumes. 

Primary Batteries. By Caxnanr. 

Kapp's Alternate Currents. 

W. and R. Wiring Tables. Mounted and glazed in cloth case for pocket. 
Electricity v. Gas. By STENT. 

Urquhart's Electric Light sigo з 

The Work of Hertz Some of his Successors, By Orrvzn J. Lopes. 
The roger phist’s Guide. By James Bex. 

Vols. X I., XXIX., XXX., XXXII. and XXXIII. of “The Electrician.” 


“THE ELECTRICIAN” PRINTING AND PUBLISHING COMPANY, LIMITED, 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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JOHNSON & PHILLIPS’ ARC LAMPS 


At the ROYAL ARSENAL ШУ 8 YEARS, ^D SUL 


Use. 


2 
ч 


F A көң з, ne с = 


Ower 12,000 in Use. 
Ower 12,000 


Send for New Price List. REDUCED PRICES. 
VICTORIA WORKS, OLD CHARLTON, KENT, and 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 
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| WILLANS “чле. ENGINES ¿ 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. 
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Extreme Economy of Steam. 


(A consumption of less than 13lb. per LH.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 LH.P. a consumption of less than 14}lb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 158,600 Н.Р. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., s 


отур 4 Go. 2 Std, Imoortant eitnnouncement 


On page vii. 


DAVEY, PAXMANaCO. 


EIN GINEIEES, COLCOHEIS TEE. 


London Office: 78 (late 139, QUEEN VICTORIA STREET, X.C. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


wo: Steady Running Engines I for Electric Lighting. 


CATALOGUES, 


PRICE LISTS, ESTIMATES, 


TELEGRAPHIC ADDRESS: 


“РАХМАН COLCHESTER.” 


PHOTOS, &c. 


POST FREE. 
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ыыы 3 = i Improved Portable Steam Engine, with Dynamo attached, forming 
oupled Horizontal Engine, a portable electric light plant. Single cylinder 4 to 12 h.p. ; double Horizontal High Pressure Coupled C pou 

4С to 1,000 Н.Р. cylinder. 8 to 25 h.p. ; compound, 8 to 30 h.p. nominal. High P 12 tol 000 H. P n a 
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NOTES. 
— ЫЙ 

Tue Gas and Electricity Committee of the Bradford Cor- 
poration decided last week to supply consumers with lamps 
free of cost. In days gone by, when there was but one 
quality of lamp in the market—the best—and when the low- 
‘pressure central-station manager did not hanker after the 
forbidden pleasures of high-voltage, the businesslike acumen 
of such a decision would have been open to question, since a 
reduction in the price of the Board of Trade unit would most 
certainly have been better appreciated by the consumer than 
new lamps for nothing and the old tariff for ever. To-day, 
however, the question is how to convert consumers to the 200- 
volt lamp faith, and how to protect them against the vendors 
of the cheap and nasty lamps. To take the supply—and, we 
presume, the testing—of lamps into his own hands at one 
stroke solves these questions for the central-station engineer, 
though it will, of course, add greatly to the work, and probably 
not a little to the worry, of the electrical staff, It has also 
been decided at Bradford to let out small motors (4 E. p. to 
6 н.р.) on hire. This also is a commendable step, from the 


strictly business point of view, and so is the exhibition of 


electrical appliances. We only want municipal free wiring to 


complete the cycle. 


Taz results, engineering and financial, of the traction 
experiment now in progress on a short branch of the Third 
Avenue Elevated Railway in New York will be. awaited with 
considerable curiosity by electrical engineers all over the 
world, and it is to be hoped that the experience gained will 
not be tightly bottled up until it is ancient history. The 
sudden severe fluctuations of the load upon an electric railway 
generator are no doubt a sore trial to everyone and everything 
concerned, but the New York remedy may well prove worse 
than the disease. To cart 256 heavy storage cells about on a 
250 н.р. locomotive will doubtless tend to equalise the load 
upon the generators, but it must also tend to appreciably 
increase the normal load, and it would be interesting to learn 
‘why our American friends prefer this ambulatory accumulator 
station to the fixed type which finds favour over here. 

Tue telegraphists of Brussels have just been celebrating 
the jubilee of the introduction of Electric Telegraphy into 
Belgium in a manner highly appropriate to the occasion, and 
with commendable trouble to themselves. Every instrument 


that had been in use, ancient as well as modern, since the 
year 1846 was rehabilitated and put on exhibition in full 
working order, the operators, some of them no doubt much 
older than the apparatus, furbishing up their almost-forgotten 
methods of signalling for the purpose of illustrating by actual 
use the various stages through which the perfect systems of 
these days have been developed. The task reminds us of an 
ancient Swiss couple, a guide and his wife, who the other day, 
at the ages of 71 and 70 respectively, celebrated their golden 
wedding jubilee by climbing the Wetterhorn! A labour of 
love no doubt it was in both cases, whether at Brussels or 
Grindelwald. Apart from its inherent interest, the account 
we publish this week of the affair in the Belgian capital will 
be read with pride by Englishmen, to whose compatriots, 
Cooke and Wueatstone, the Belgians owe the inception 
of electric signalling in 1846, simultaneously with: the 
formation of the Electric Telegraph Company in England. 
— 

On page 822 will be found a brief description of a pretty 
and practical application to the construction of a. new form of 
vacuum gauge of the discharging property of X-rays. The 
MoLzxop gauge, every lamp-maker agrees, is of little use to 
him; he prefers to test the vacua of his lamps by inspection 
of the mercury coming down the fall tubes, and later on by 
sparking. We trust, however, that the ingenuity of Messrs. 
Bang and Pumnurs will do something to satisfy even the 
lamp-maker’s requirements ; at any rate, it would seem likely 
to give the vacuum-tube experimentalist a reliable criterion of 
the degree of exhaustion. 


— 

Tuere is plenty of room for improvement in motors for 
electric traction. At present there is too great a liability on 
the part of the armatures to burn out; and the all-round 
efficiency is even now, notwithstanding the latest refinements 
in controller design, a quantity which might well be increased, 
and the increase of which seems within the bounds of prac- 
tical possibility. 

In an article on Тһе Efficiency of Railway Motors, an 
abstract of which we publish this week, Мг. W. BaxrER 
criticises some items of practice in the construction of traction 
motors. Probably his most important point is that this class 
of motor should be designed to give а maximum efficiency 
at а low velocity—z.e., at a lower percentage of the full speed 
than at present. The high figures obtained for the efficiency 
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of these motors in shop tests, when run at full speed, are 
indeed, as Mr. Baxter observes, no indication that they will 
have as high an efficiency on the track. A well-designed 
motor might be constructed to give a maximum efficiency of 
quite 90 per cent. in the shop test. The maximum efficiency 
of the motors on the Liverpool Overhead Railway, as measured 
at the car wheels, is about 87 per cent. The direct-coupled 
motors on the City and South London Railway have a maxi- 
mum efficiency of about 88 per cent. Yet on this latter line 
it was estimated by Dr. Epwarp Hopkinson that the average 
efficiency of the motors was not more than 70 per cent. The 
use of resistance gear instead of the series-parallel controller 
on the London line lowers the average efficiency of these 
motors to below that of motors controlled in the more modern 
way; so that Mr. Влхтев is probably within the mark in 
estimating an all-round efficiency of 75 per cent. between 
the trolley and the wheels of a series-parallel controlled car. 


WnurTHER it is sound advice which Mr. Baxter gives, to 
abandon single-reduction gear, raises once more an old 
question. We ourselves are inclined to believe there is no 
general solution of the motor gear problem. Apparently, 
however, Mr. Baxter wishes to see a return to double-reduc- 
tion gear, which, we gather, he believes to give a higher 
efficiency. We doubt if this anticipation would be realised in 
actual practice, as, in all probability, the gain in the motor 
efficiency would be wholly lost in increased gear friction. To 
obtain, say, 50 н.р. by direct coupling, would entail a motor 
speed at which an efficiency of 88 per cent. might be realised. 
If a higher motor speed were adopted, with 8:1 single-reduc- 
tion gear, a motor efficiency of 96 per cent. might possibly 
be obtained; but the gear itself would require to have an 
efficiency of not less than 92 per cent. in order that the total 
efficiency might be as high as before. The use of double 
reduction would nearly double the gear friction, without 
giving any very large available increase in the motor effi- 
ciency; and we doubt if even clean tramway gears ever have 
as high an efficiency as 92 per cent. 

Ir may be contended, however, that the purpose is not so 
much to augment the maximum efficiency as to ensure that 
the low-speed efficiency shall be raised. The use of а high- 
reduction gear would undoubtedly permit of a more solid 
construction of field-magnet, in proportion to the armature, 
without unduly raising the gross weight and cost of the motor. 
This would have the beneficial effect of reducing armature 
reaction, a result which would enable the motor more promptly 
to develop its full starting torque. It would also diminish 
the risk of sparking, and would enable the car to be 
run for a greater length of time continuously on the 
highest notch of the controller, with the field coils shunted, 
without injury to the commutator. Again, in virtue of the 
relatively greater mass of iron in the field-magnets, the satu- 
ration of the field would take place with a current correspond- 
ing to considerably less than the normal maximum speed. In 
other words, the motor would possess the quality advocated 
by Mr. Baxrer, of having its maximum commercial efficiency 
at less than full speed. But it has yet to be proved that this 
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maximum commercial efficiency would be as high as the 
efficiency now obtained in common practice at the same 
fraction of the maximum speed. We suspect it would not 
be so high. 

Taere is no doubt that we lag behind Germany in many 
electrical matters, notably in the applications of polyphase 
currents and in the construction of electric tram-lines. The 
reason for this is not that the English electrical engineer is a 
less efficient machine than his Teutonic rival; neither can our 
engineers be charged with undue conservatism. Polyphase 
currents are chiefly employed for long distance power trans- 
mission, and we have but little of Nature's waste power to 
transmit. The progress of electric tramway undertakings is, 
or was until quite lately, impeded by the lack of capital, 
the conservatism of the public, and still more by & natural 
detestation of any permanent disfigurement of the streets, 
rather than by any lack of enterprise on the part of elec- 
trical engineers. In the matter of central-lighting station 
practice we are, however, ahead of Germany. The German 
practice is to put the whole job into the hands of one 
big firm, and the independent consulting engineer is 
quite unknown. When a station is completed, it is a 
frequent practice to place a commercial manager at the 
head of the concern, with an engine-driver to look айю 
the engines, &c. This is perhaps the reason that the correct- 
ness of the old method of charging has been little questioned 
in Germany. The firm who erect the station have no interest 
in endeavouring to produce a high-plant efficiency ; and although 
the commercial manager ought to understand the economics 
of load curves, it is doubtful whether he often does. d 


Our German contemporary, the Flextrotechnische Zeitschrift, 
publishes this week a long leader on the subject of charges for 
electrical energy. It mentions the usual form of load curve, 
and criticises the remedial efficacy of separate tariffs for light 
and power. The unfortunate owner of a dark shop who uses 10 
kilowatts all day is compared with his neighbour who uses a 
10 m.». motor intermittently, and yet pays less per unit, 
It is stated that ** The Oberschlesien Electricity Works have 
introduced an improvement in this direction, which brings ug 
а step nearer to the ideal of a uniform and very cheap charge 
for current, and therefore deserves the notice of customers 
as well as managers of electric lighting works.” Then 
follows a description of a method of charging which is prac- 
tically the same as the Wright system. On the Oberschlesien 
plan 6d. per unit is to be paid for a number of units corre- 
sponding to the use of all the lamps and motors installed for 
400 hours per year, after that only 1d. per unit is to be charged. 
It is somewhat surprising that our Berlin contemporary should 
herald the introduction of a tariff system of this kind as a 
novelty. The only novelty we can see about this one is the 
surprisingly low charge of ld. per unit. This would seem 
ruinously low, except, perhaps, for a water-power station. 

Wx have been appealed to, to give our opinion as to whether 
or no, in the event of a tramway traffic manager being a non- 
technical man, the chief engineer and staff at the power-house 
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should be placed under his jurisdiction. We make no preten- 
sions to be tramway experts, and therefore do not propose to 
lay down the law on such a delicate point. Indeed, in such 
matters the laying down of general laws, and the disregarding 
of the particular circumstances of individual cases, is omni- 
science and oracularity run mad, since so much depends upon 
the engineers, who object to be subordinates, and the traffic 
manager, who wishes to be captain of the ship. Doubtless in 
these early days of electric traction in this country traffic 
managers will be inclined to treat the engineering staff in 
much the same cavalier manner as they treated the old stable 
hands. Doubtless, also, the different status and greater 
importance of the engineering staff will become better 
recognised as time goes on. 


— — —— — 


The Electro-Harmonic Society.— The second concert of the 
season will be given on Friday next, the 30th inst. 


Submarine Telegraph Memorial.—The first meeting of the 
Executive Committee will probably be held on Friday next, 
the 30th inst. 


Cable Interruptions.— Date of Interruption. 
Puerto Plata— Martinique . Dec. 19, 1895. 
Monte Alegre—Santarem ........................ May 5, 1896. 
Para—Maranbam m Oct. 8,1896. 


Prof. J. J. Thomson.— Prof. J. J. Thomson is now in America 
taking part in the sesquicentennial celebrations at Princeton, 
and he has arranged to deliver a special series of lectures on 
the Electric Discharge in Gases. 


Homage to an Inventor.—On September 27th the monu- 
ment erected at Saint-Hilaire-le-Bonis, to Archereau, the first 
French inventor of the arc lamp, was unveiled. M. Grimaud 
made a speech in which he gave an account of Archereau’s 
life and his disinterested devotion to science. After this cere- 
mony & bronze medallion, on the house in which the inventor 
was born, was also unveiled. 


Obituary.— We regret to record the death, on Wednesday 
last, of Mr. J. H. Greathead, well known to our readers in con- 
nection with the ingenious tunnel-driving system employed 
in the construction of the City and South London, Waterloo 
and City, and Central London Railways. Mr. Greathead was, 
in conjunction with Sir Douglas Fox, engineer to the Liverpool 
Overhead Railway. 


Automatic Switches.—In reference to a Note in our issue of 
October 9th, mentioning an automatic time switch, Mr. Ballance 
writes us that we are wrong in supposing that there would be 
sparking on the clock-face. Contact is made on the clock-face, 
but so soon as the switch moves the clock-face circuit is broken, 
во that, on the band leaving the contact piece, tbere is no 
spark, and it is also immaterial how long the trailer on the 
hour hand is in contact with its pin. 


Prof. Silvanus 2Thompson's Suggestion.—In Mr. W. Т. 
Ansell's letter which appeared on p. 807 of our last issue under 
the above heading, there occurred an inexcusable printer's 
error. Mr. Ansell is made to talk of the “ Bright proposal ;” 
he wrote “bright proposal,” quoting, somewhat inaccurately, 
an expression used in our leading article of October 9th. The 
proposal in question was voiced by Prof. Silvanus Thompson, 
and not by Mr. Charles Bright, who was good enough to 
call our attention to the misprint. 


Physical Society.— There will be a special general meeting 
of this Society in the rooms of the Chemical Society at 5 p.m. 
on Friday, October 30th, after which there will be an ordinary 
meeting, of which the following is the programme :—“ А Satis- 
factory Method of measuring Electrolytic Conductivity by 
means of Continuous Currents,” by Prof. W. Stroud and Mr. 
J. B. Henderson; A Telemetrical Spherometer and Focometer,” 
by Prof. W. Stroud ; “An Experimental Exhibition,” by R. 
Appleyard. There will be a Council Meeting at 4 p.m. 


Battersea Polytechnic.—Particulars wil be found in our 
advertisement columns of the evening classes in electrical 
engineering at the Battersea Polytechnic, which are under the 
immediate supervision of Mr. A. E. Briscoe, B. So. Testing forms 
a feature of the laboratory work, and the Institute possesses 
electrical and physical laboratories and a dynamo testing room. 
There are trade classes in which electric wiring, and house 
fitting and electric workshop practice are taken. These classes 
are in charge of Messrs. Sillar, Walton and Brew. 

The Pacific Cable Conference.—A Times telegram, dated 
Ottawa, October 21st, states that at a meeting of the Canadian 
Cabinet a formal order was passed appointing Sir Donald Smith, 
Mr. Sandford Fleming, and Mr. A. G. Jones, of Halifax, Nova 
Scotia, as Canadian Commissioners to the Pacific Cable Confer- 
ence to be held in London on November 9th. Other telegrams. 
state that the Canadian Government has asked that the 
re-assembling of the Conference may be postponed until the 
second week in December. 

“The Automotor and Horseless Vehicle Journal.“ —No. 1, 
Vol. I., of this last addition to the sixpenny monthlies lies 
before us. The matter is varied, the tone sanguine, the 
style breathless. We note amongst other items a useful précts. 
of the Locomotives on Highways Act (1896), which comes into 
force, by the way, on November 14th next, and a biography 
of Sir David Salomons, illustrated by a portrait. The leader 
is devoted to “ Ourselves,” whose object in life, we are told, 
will be to chronicle items of autocar interest, to describe and 
criticise novel productions, and to “expose abuses which are 
calculated to injure the Industry of which we aim to be the 
worthy and efficient representative." 


Teredo-Proof ‘Paint.—‘‘ The Commission appointed by the 
Secretary of the Navy to test à teredo-proof paint invented by 
Thomas J. Childerson, a painter at the Pensacola navy yard, 
has,” says the Railway Review of Chicago, “concluded its 
labours. On March 16th four pieces of solid heart pine wood 
were sunk at the navy yard. One piece was unpainted, and 
the others had one, two and three coats of the teredo-proof 
paint respectively. At noon on September 15th the three 
members of the Commission assembled, and had the four pieces. 
of wood raised. The piece that was not painted was literally 
honeycombed by the teredo, and fell to pieces. The other 
three pieces were not touched by the insects, and were per- 
fectly dry on the interior.” The Commission considers the 
invention à success. | 

Franklin Institute.—We have received from this well-known. 
Institution a copy of the program of lectures for the ensuing 
session. Amongst these lectures the following will be of interest 
to our readers :—Friday, October 30th, Prof. E. J. Houston, 
“ X-Rays ;” Friday, December 11th, Mr. Francis A. Fitzgerald, 
“ Manufacture and Development of Carborundum at Niagara 
Fails ;" Friday, December 18th, Mr. H. M. Chance, “ Applica- 
tions of Electricity in Gold Mining; Monday, January 4th, 
Lieut. Bradley A. Fiske, U.S.N., “Electricity in Warfare ; " 
Friday, March 12th, Prof. D. S. Jacobus, “ Artificial Light :. 
Modern Methods Compared—Electric-Incandescent, Welsbach, 
Acetylene ;” Friday, March 26, Mr. Alfred E. Hunt (President 
Pittsburg Reduction Company), * The Development of the Use 
of Aluminium in the Arts.” 

The Proposed Sub-District Electric Railway.—The Times. 
of Tuesday contained an excellent summary of the pros and cons, 
from a financial point of view, of the proposed electric railway: 
from Earl's Court to the Mansion House. The conclusion of 
the whole matter would then seem to be that here, as in every 
other case of recent years, it is exceedingly difficult to see how 
а commercial profit can be made out of supplying the 
undoubtedly crying needs of the London public in the matter 
of railway transport. In this case the thing may possibly be 
‘done by economy and good management. There is certainly, 
however, no margin for financiers’ profits; and it is difficult to 
see the justification for à 40 per cent. rise in the market 
quotation of Metropolitan District Railway Stock." 

A New German Insulating Material.—The German tech- 
nical press sings the praises of a new insulating material, called 
* Ambroip,” compounded of copal-resin and a silicate. The 
specific resistance of the material is stated to be “ more than 
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а milliard of ohms,” or, in plain English, 10? ohms. Although 
this sounds very big, it may be mentioned that ebonite has 
& specific resistance of 28 x 1015 ohms per cubic om., and a 
slab of ‘‘ambroin,” 500m. square and 2cm. thick, would have 
an insulation resistance of less than a megohm, if its specific 
resistance were 10? ohms per cubic cm. We also read that 
а piece of the material 084mm. thick withstood 5,000 volts 
without being pierced. On referring to a Paper read by Mr. 
Alexander Siemens in 1892 Беѓоғе the Institution of Electrical 
Engineers, it will be found that experiments on vulcanised 
india-rubber and celluloid gave a much smaller sparking dis- 
tance at 5,000 volts, and the resistance of ebonite and vulcanite 
to sparking is doubtless still greater than that of india-rubber 
or celluloid. Insulation resistance, however, is not the sole 
desideratum in an insulating material, and it is claimed that 
* ambroin" is less inflammable than celluloid, vulcanite or 
ebonite, and withstands the action of all acids but acetic acid 
fairly well, though alkalies attack it. 


The Institution of Junior Engineers.—The annual general 
meeting of this Institution was held at the Westminster Palace 
Hotel on the 16th inst., the retiring Chairman, Mr. H. J. 
Young, presiding. 
The Council’s annual report, which was read by the Secretary, 
Mr. Walter T. Dunn, showed that the total membership was 
now 454, an increase of 36 on the past year. Myr. A. R. 
Binnie, M. Inst. C. E., was the President for the ensuing 
sixteenth session. Seven meetings had been held for the 
reading and discussion of papers, and eleven visits to works 
had been made, at which the average attendance had been 
nearly 90. The summer meeting in Scotland had been highly 
successful, The report also contained a copy of the address of 
congratulation presented to Lord Kelvin, one of the Institu- 
tion’s Vice-Presidents, on his professional jubilee. Appre- 
ciative reference was made to the work carried on by Mr. H. 
Kempster as Hon. Librarian, and to the special course of 
lectures on marine engine design, by Mr. H. M. Rounthwaite. 
The Institution’s first conversazione, the appointment of 
delegates to the Sanitary Congress, and the office fund, were 
other matters noticed in the report. A vote of thanks was 
passed to the retiring officers for their past services. The 
sorutineers reported the election to have resulted as follows: 
Chairman, Mr. Н. B. Varley; Vice-Chairman, Mr. Basil Јоу; 
Hon. Librarian, Mr. H. Kempster; Hon. Auditors, Messrs. 
W. H. De Ritter and P. Marshall; Members of Council, 
Messrs. Adam Hunter, E. Berry, K. Gray, Bertram Joy, A. 
Anstruther Thomson, G. F. Burtt, E. King, and Walter J. 
Hunter. On Saturday, October 31st, at 3 p.m., the members 
of this Institution will visit the Hotel Cecil, to inspect its 
Peta lighting, hydraulic, warming fand other engineering 
eatures. 


The Niagara Electro-Chemical Company's Plant.— What is 
really one of the largest and most substantial plants yet 
erected on the lands of the Niagara Falls Power Company at 
Niagara Falls is, says our Niagara Falls correspondent, that of 
‘the Niagara Electro-Chemical Company. The site of the land 
leased adjoins the Acetylene Light, Heat and Power Company’s 
site on the west, a street passing between the two plants. The 
power is supplied by the Niagara Falls Power Compauy, and 
-comes to the factory over cables laid above ground and covered 
with а box. At present about 500 н.р. is taken. This is passed 
through rotary transformers before being used. The Niagara 
Electro-Chemical Company was founded in 1895, with a capital 
stock of $100,000, for the purpose of manufacturing sodium 
from caustic soda and peroxide of sodium from sodium under 
the Castner electrolytic process. The principal stockholders 
-of the Niagara Electro-Chemical Company are the Aluminium 
‘Company (Limited), London and Oldbury ; the Deutsche Gold 
und Silber Scheideanstalt vorm. Roessler, of Frankfort; and, 
the Roessler and Hasslacher Chemical Company, of New York. 
The officers of the Company are Mr. Franz Roessler, President 
and Treasurer; Mr. Hamilton Young Castner, Vice-President ; 
Mr. Jacob Hasslacher, Secretary and Manager; while, in addi- 
tion to the above-named, Mr. William A. Hamann is a Director 
of the Company. The main office of the Company is in New 
York City. Mr. W. B. Reilly is in charge of the Niagara Falls 


There was a large attendance of members. 


office of the Company, while Mr. George F. Brindley, formerly 
of the Aluminium Company (Limited), of Oldbury, is Manager 
of the Niagara works. At the time of writing the Niagara 
plant is not in full operation, but it is expected to be so before 
very long. 

Inductor Alternators.—Last year the Maschinenfabrik 
Oerlikon applied, through Mr. W. Lloyd Wise, for a patent 
(No. 13,164 of 1895) for an alternator of the inductor type. 
The claim was for “ ап alternating-current dynamo of the type 
herein referred to, wherein the number and arrangement of 
the grooves or holes in each armature-ring is such as to form 
polar teeth or projections equal to double the number of the 
pairs of poles multiplied by the simple or half-number of the 
phases of the system; and there is employed in combination 
with such armature rings a rotary magnet, which, without 
carrying any current conductor, consists of magnetic cast-steel 
or iron bow-shaped pieces, which are magnetically independent 
of one another, are equal in number to that of the pairs of 
poles, and carry on each leg a sheet-iron pole-shoe, substan- 
tially as described.” On the application of Mr. Mordey, this 
patent was not granted until the specification was modified by 
the insertion of the following sentence before the claim :— 
„Having now particularly described and ascertained the nature 
of the said invention, and in what manner the same is to be 
performed, I wish it to be understood that I am aware of the 
specification of Letters Patent No. 8,262 of a.D. 1887, granted 
to William Morris Mordey, and I do not claim anything de- 
scribed and claimed therein; but I declare that what I olaim 
is:— . . . . The patent of Mr. Mordey's which is referred to 
is that which protects his well-known type of alternator. Init 
he describes, among others, two forms of inductor alternator, to 
one of which the machine described in the Oerlikon patent is 
very similar. On studying Mr. Mordey’s patent it would seem 
that, unless he has been anticipated, he holds the master 
patent in this country for alternators of the inductor type. 


Action of Metals and Salts and on Röntgen and Ordinary . 
Rays.—In Section B of the British Association at Liver- 
pool, a Paper on “ The Action of Metals and their Salts on the 
Ordinary and Róntgen Rays: a Contrast,” was read by Dr. J. 
H. Gladstone, F.R.S., and W. Hibbert. The authors, having 
worked at the action of metals and metallic salts on ordinary 
light, extended the investigation so as to compare that action 
with the corresponding transparencies or absorptions for Réntgen 
rays. The work was principally carried on in the laboratory of 
the Polytechnic, Regent-street, and phetographs of the results 
were exhibited. The metals experimented on include some 
with which it is difficult to work, such as lithium, sodium, and 
potassium. In regard to the rays of ordinary light, solid 
metals absorb them completely, and are therefore opaque. 
If, however, the metals combine with an electro-negative 
radicle, they lose their power of absorbing light, except 
a few which show the phenomena of selective absorption. 
Solutions of salts resemble the crystallised solid in their action 
on light. With regard to the Róntgen rays, on the contrary, 
metals exhibit every degree of opacity or transparency, from 
lithium, which is practically non-absorptive, to such metals as 
gold and platinum, which are practically opaque, as shown by 
Barrett and others. The salts of the metal are not trans- 
parent; but the metal in them seems to have the same effect 
on Röntgen rays as in the uncombined condition. This seems 
to be equally true when the salta are dissolved in water. The 
order of absorption follows that of atomic weight, not that 
of density or combining proportion. The absorption of the 
Róntgen rays by a salt in solution appeared to be that of both 
its constituents added together, plus that of the solvent. 


Electricity in Shipbuilding.— The engineering gold medal of 
the North-East Coast Institution of Engineers and Shipbuilders 
has been awarded to Mr. Henry Foster, for his Paper on The 
Application of the Electric Arc to Machinery and Boiler 
Repairs.” During the past sessiona great number of papers of 
interest to electrical engineers have been read. Among them 
we may mention the following :—‘ The Surface Condensing 
Plant at the Newcastle and District Company’s Electric Light 
Works,” by Mr. William Cross; “An Investigation into the 
Forces tending to produce Vibration in High Speed Engines,” 
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by Mr. J. M. Allan; The Determination of the Forces which 
produce Vibration with Three-Crank Engines at High Speeds,” 
by Мг. R. M. Ferrier ; “ Balancing High Speed Engines,” by 
Mr. A. E. Doxford. During Colonel Henry F. Swan’s presi- 
dential address at the opening of the new session, he made the 
following remarks on the applications of electricity in ship- 
building :— 

“There is no question that electricity is destined to play a very impor- 
tant part in connection with shipbuilding in the future, both as regards 
portable appliances, and also the general driving of the shop machines. It 
of course involves a certain amount of courage, not to speak of a large 
expenditure of capital, to abolish existing steam engines, boilers, &c., 
and replace them entirely by electric power; some establishments are 
therefore dealing with the matter tentatively, whilst at Hartlepool 
one of the chief yards has been laid out for electric driving entirely, 
thus abolishing several isolated boilers and steam engines, and dis- 
pensing with the necessary attendants ; and, in addition, obtaining the 
facility of being able to use only such individual machines as are actually 

uired from time to time, instead of having, as at present, all machines 
going, whether wanted or not, which, with the loss of power by trans- 
mission through long lines of main shafting, counter- ing, pulleys, 
belts, &c., involves a total loss of the power transmitted varying from 
50 per cent. to as much as 70 per cent. I am deeply impressed with 
the fact that there is & great future for this mode of applying power, 
and in which I am fully convinced that great developments will yet be 
shown, and I hope that members of the Institute will turn their attention 
in this direction. Although electricity has been efficiently used as a motive 
power in small launches, it may, in the future, be not impossible to utilise 
this mode of propulsion for larger vessels. The application of electricity, 
whether to vessels, locomotives, tramcars, or even to motor-cars—with an 
invasion of which we are threatened—furnishes great possibilities for the 
student who takes an interest in this important subject, and who is pre- 
pared to work hard with the view of producing some new development 
which may bring advantage to himself and also be a benefit to others." 

An Electric Branch of the Canadian Pacific Railway.—The 
latest development in Canadian electric railway work is, says 
the Electrical Engineer of New York, the equipping of the 
Aylmer branch of the Canadian Pacific Railway with electric 
service. This line extends from Hull, a suburb of Ottawa, to 
Aylmer, where it connects with the Pontiac Pacific Junction 
Railway. The section from Hull to Aylmer has been leased 
by the Hull Electric Company for a term of 35 years, the 
understanding being that, besides passenger and mail traffic, 
they are to handle all through and local freight delivered to 
them by either the Canadian Pacific Railway or the Pontiac 
Pacific Junction Railway. As they are the only connecting link 
with the Pontiac Pacific Junction road, it can readily be 
understood that the quantity of freight is considerable. At 
the Aylmer end of the line the Company owns 60 acres 
situated on Deschesne Lake, a sheet of water 3 miles wide by 
27 miles long. The traffic has been far beyond expectations, 
and the train service has increased until there are now running 
36 regular trains each way per day, besides special excursion 
trains. Power is obtained from Deschesne Rapids, where the 
lake of the same name empties itself into the Ottawa River, at 
а point midway between the termini of the road. The turbine 
wheels are of the New American " type, and operate under a 
head of 9ft. Four 60ір. wheels are now installed, and space is 
provided for two more. By means of ** Barbour " water-wheel 
regulators, the current output of the generators is auto- 
matically kept constant by cutting in or out dead resistance 
ав the load varies on the line. By this means the speed of the 
machines is kept constant and the variation in voltage is held 
within a very close limit. All the cars are mounted on double 
trucks, and are each equipped with two G. E. 1,200 motors 
with K. 21 controllers. A locomotive, the first of the kind 
operated in Canida, is used for the through freight service. 
It weighs something over 20 tons, and is provided with double 
trucks, each axle being equipped with a motor. As all the 
wheels are driven, full traction advantage is obtained from 
the total weight, and a drawbar pull of 10,000lb. can therefore 
be exerted, equivalent to the power of the average 35 or 
40-ton steam locomotive. This was designed and built by the 
Canadian General Electric Company. 


The London County Council and the Tramways.— The 
Higbways Committee of the London County Council are appa- 
rently not yet weary of well doing; once again, at next week's 
meeting of the Council, they will present a report on the London 
tramway question, and once again, no doubt, the report will be 
referred back. In this report the Council will be asked to con- 
sider a proposal for the immediate purchase of the whole of the 


undertakings within the County of London of the North Metro- 
politan and the London Street Tramways Companies, and for a 
subsequent lease to the first-named Company of the lines of 
the two Companies. The arrangement made, subject to the 
approval of the Council, is that the Companies shall sell their 
tramways to the Council at £10,000 per mile for double, and 
£5,000 per mile for single lines, and at this rate the purchase- 
money would amount to £437,000. Including the money paid 
for lines already purchased, but excluding the sums (to be 
settled by arbitration) to be paid for buildings, &c., the total 
capital expenditure on tramways will be about £540,000. 
The Committee point out that the proposed arrangement is 
such as in their opinion the Council should accept. They con- 
sider that the amount of rent under the proposed agreement 
(£45,000 a year, together with 5 per cent. of the increase of 
the gross receipts from the existing lines of the two Companies, 
both within and without the county, over the gross receipts 
for the year 1895) very fair. At the expiration of the lease in 
1910 the Council will have received by way of fixed rent and 
percentage of receipts a total sum estimated at £903,630, of 
which £463,907 will go in relief of rates. The Committee 
further state that they have considered the question of the 
advisability of the adoption of some system of electric or other 
mechanical traction, and: have arranged with the Company that 
if at any time during the continuance of the lease the Council 
should consider it desirable that some form of mechanical trac- 
tion should be adopted, the leasing Company will be prepared 
either to carry out the necessary works on terms to be arranged 
with the Council, or, should the Council itself execute the 
works, to pay & fixed rent and a share of the extra profits which 
may be derived from the use of such traction. In the 
opinion of the engineer the conditions are so different in Lon- 
don, and in different parts of London, from those which obtain 
in any other city where electric traction is in use, that it is 
impossible to estimate, with any approach to reliability, what 
may be the results of its adoption. The only really satisfactory 
course appeared to the Committee to be that they should insti- 
tute an exhaustive inquiry into the several systems; and, 
when convinced that any one possesses merits sufficient to 
justify the belief that it would be more economical as well as 
more convenient than the present horse system, to make a 
practical trial of it for a sufficient period over a typical portion 
of the London streets. 

Contemporary Electrical Science.—In the Physical Review 
for July and August А. WiLwER Durr describes some delicate 
experiments made for the purpose of determining whether 
liquid dielectrics show any change of viscosity when subjected 
to electrostatic stress. The experiments, after several failures, 
answered the question distinctly in the affirmative. Castor oil 
gave the most definite resulte. When subjected to a potential 
gradient of 27,000 volts per centimetre, its viscosity, as deter- 
mined by the fall of drops of mercury or small shot through it, 
increased by about one-half per cent. The small shot experi- 
ments are subject to a source of error which should not be 
overlooked. The electric force may turn them into a direction 
with their largest diameter parallel to the lines of force, and 
thus make them sink more slowly. But the percentage 
retardation being the same as in the mercury drops, this 
is improbable. Moreover, spheres of non-conducting material 
of nearly the same specific inductive capacity as castor oil, such 
as artificial pearls of hard wax, give nearly the same result as 
the shot. Glycerine also gives indications of an increase of 
viscosity, but heavy paraffin oil shows a slight decrease. 
W. S. FRANKLIN, in the same number, describes a new electro- 
lytic generator for hydrogen and oxygen. The generator con- 
sists of a series of chambers of an alloy of lead and bismuth. 
The various sections are divided by plates of rubber inser ed 
in the top and bottom of each chamber. The gases in ascend- 
ing are caught ina kind of comb work of glass plates slightly 
inclined from the sides towards the centre of each chamber, and 
are collected in pairs of tubes provided with traps. Thus the 
diffculty of keeping the gases from mixing is overcome to a 
great extent, and the purity attained varies from 85 to 95 per 


cent. The efficiency of this generator is claimed to be 38 per 
cent. This is very high, and is ascribed mainly to its low 
resistance. 
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AUTOMATIC CURB TRANSMISSION. 


The following particulars relating to the Muirhead form of 
automatic curb apparatus (Figs. 1 and 2) is extracted from a 
copyrighted work on the subject which has been prepared for 
the use of the staffs of some of the principal cable companies. 
The extracts are published by permission :— 

The object of automatic curb sending on submarine cables 
is to diminish the retardation due to inductive effects, and 
this is usually accomplished by sending two or more currents, 
opposite in sign, into the cable for the production of each 
signal, instead of one current only. In the instrument here 
described two currents are employed, this method being known 
ав single curb,” in contradistinction to double curb," when 
more than two currents are used. The difficulty in reading 
on long cables is caused by the current (gradually diminishing 
in strength) continuing to flow out at the distant end of the 
cable after the battery contact has been broken at the sending 
end, and it is the object of the reverse or “curbing” 
current to check this continuous flow or discharge, and to 
quicken the return of the “ arrival curve to the zero line. 
This has the effect of sharpening the curves of arrival," or 


received signals, and, by increasiug their legibility, enables an 
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Fio. 1.—Muirhead Curb Sender. Front View of Apparatus. 


increased speed of signalling to be obtained. The use of 
condensers attains this object to a certain extent, as by their 
means an impulse is communicated to the cable instead of a 
continuous current, and as it soon reaches a maximum and 
falls quickly back {о zero, & curbing effect is produced. But 
even with condensers there is still a noticeable “ lag” in the 
signals at high speeds, and, therefore, further curbing is 
advisable. As curbing, however, reduces the size of the signals, 
it is necessary either to use more battery power or more 
sending condensers with the automatic curb sender than when 
hand-keying is employed, and especially so when it is desired 
to increase the speed of signalling. The success of any auto- 
matic curb sender depends upon the promptness and regularity 
of the curbing and signalling contacts. 
The following diagrammatic sketch (Fig. 8) explains the 
general principle of the Muirhead instrument :— 
L,, L, are two levers connected respectively to “ line” and 
earth, resting normally on the contacts y, y, which are 
joined together in the same manner as in an ordinary cable 
signalling key, and connected to the upright lever L,, which, 
by the action of the revolving cam C upon the pawl G,, makes 
connection alternately with the upright and fixed contacts K 
and K,, to which are joined the opposite poles of the batteries 
B, and B.; æ, х, are the two other contacts joined together 
in the same manner as the lower contacts of an ordinary 
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cable signalling key, and connected to the junction of Bi and 
B,, the signalling and “ curbing” batteries respectively. 
The message to be transmitted is punched on aslip of paper 
in right and left holes, corresponding to the dash and dot of 
the Morse telegraphic alphabet. А line of central holes is also 
punched to facilitate the drawing along of the paper. The 
punched slip is put into the transmitter and carried along ata 
uniform rate by means of a motor. When either a right or а 
left hole passes above one of two needles attached to the two 
levers, Li, the corresponding needle passes upwards through 
the hole, and in doing so allows the further end of the lever to 
which it is attached to descend, and to carry down with it one 
of the levers L, to the contact x (Fig. 4). During the period 
of this contact, “that і is to say, during the time occupied by the 
passage of one space in the perforated paper, the cam C 
revolves once, and by means of the pawl G, causes the upright 
lever L, to make contact alternately at K, and K,, = 
sending opposite currents to line from the batteries B 
and B, For example, should the needle which is attached 
to the upper lever corresponding to the lower “ earth ” 
lever pass through a hole in the perforated slip the “ earth ” 
lever is knocked over to the stop z, and a zinc current 
from battery B, is sent to line through K, and L,, followed 


'Fia. 2. — Muirhesd. Curb Sender. Back View of Apparatus. 


by a copper current from battery Ba, vid К, and L, as soon 
as the pawl G,, actuated by the cam C, causes the lever L, to 
pass over from contact K, to K,. On the other hand; should 
the needle which is attached to ‘the upper lever corresponding 
to the lower line lever pass through a hole in the paper, the 
sequence of currents is opposite to that just given. Thus an 
operation of reversal of currents takes place during the passage 
of every space in the paper; but whether the signal current 
is to be ** copper " and the curb current “ zinc,” or vice versá, is 
determined by whether the needle has risen up through a hole 
on the left side of the perforated slips or on the right. 

Motion is imparted to the transmitter by means of a motor 
constructed on an extension of the principle of the well-known 
' mousemill ” of the Kelvin recorder. 

The revolution of the machinery of the transmitter accom- 
plishes two objects. It moves the paper along by means of a 
toothed roller or spur wheel, D (Fig. 4), working into a central 
row of holes in the punched slip, and it causes the cams which 
are fixed to the rotating axle to effect certain electrical con- 
tacts, through the agency of various pawls and levers, the 
action of which is governed by the motions of the cams. The 
toothed roller which engages in the central holes of the paper 
ribbon has 10 teeth, and it revolves once for every 10 revolu- 
tions of the axle to which the cams are fixed. Hence the 
cams make one complete revolution for every space in the 
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Fig. 5 shows the appearance of a 
piece of the punched paper ribbon. A space 
between two letters is formed by one central 
hole, and a space between two words by 
three central holes. The spur or toothed 
wheel D, which carries the paper, is shown 
in front elevation in Fig. 4. It revolves in a 
slot cut in the guide plate G; and its teeth, 
after passing through the central holes in 
the paper slip which runs above them, engage 
with corresponding grooves cut in the circum- 
ference of the jockey roller J, which thus 
revolves with the spur wheel, and assists in 
drawing the paper forward. On each side 
of the slot in which the spur wheel D revolves 
& hole is cut in the guide plate for the passage 
upwards of the needles N attached to the 
upper levers Li. 

In Fig. 6 three specimens of signals are 
given to illustrate A, the effect of too much 
curb current; B, the shape of the signals 
when the amount of curbing is correct; 
and C, the effect of too little curb current. 


ACETYLENE REGARDED AS AN 
ELECTROLYTE. 


Viewing acetylene as a simple hydro- 
carbon—a member of the C,H,, , series— 
there appears no ground for supposing that 
it can function as an electrolyte. Regarding 
its tendency to form metallic derivations, 
however, the belief in its essentially electro- 
lytic character is not to be dismissed at 
a stroke as a chimera. There be those 
physico-chemists who engage with a praise- 
worthy persistency in seeking to extend the 
scope of the hypothesis of dissociation in 
solution which has fascinated and enthralled 
them, and they are never happier than when 
gathering data making for the inclusion 
within the bounds of that hypothesis of 
bodies not obviously subject to its sway. It 
is, therefore, not surprising that acetylene 
should have occupied their attention, nor 
that those convenient measurements in 
which the error of observation is of the 
same order of magnitude as are the quanti- 
ties observed, should have plainly pointed to 
a solution of acetylene in water as definitely 
electrolytic. Messrs. Harry C. Jones and 
Charles R. Allen have found that the 
molecular conductivity of an aqueous 
solution of acetylene is similar to that 
of acetic acid ; hence they have concluded 
that acetylene, on solution, suffers electro- 
lytic dissociation. Attracted by this state- 
ment, and hoping to discover carbon acting 
as an anion in fused or dissolved salts of 
acetylene, t.e., carbides, Herren G. Bredig 
and À. Usoff have studied bodies of the type 
Ag,C, CaC,, and detail their conclusions in 
the Z eitschrift für Elektrochemie. It is a 
regrettable circumstance which must now be 
chronicled, viz., that the repetition of the 
experiments of the former pair of investi- 
gators goes to show that their results are 
erroneous, and that the molecular conduc- 
tivity of acetylene is exceedingly small, and 
is barely to be distinguished from that of the 
inevitable accompanying impurities. 

Loth to abandon the opinion that 
acetylene may be looked at as hydrogen car- 
bide in whieh the carbon is anionic, the 
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present authors confine themselves to the cautious statement 
that in any case acetylene is a very weak electrolyte, and so 
must be ranked as an acid of the feeblest description. Hence 
they deduce certain conclusions which are best reproduced in 
а paraphrase of their own words. Тһе salts of acetylene 
must be almost completely hydrolysed in aqueous solution, a 
result to be expected from the known reaction of calcium 
carbide with water. On account of this fact, the old view 
(opposed recently by Keiser) that silver acetylide contains 
oxygen, becomes intelligible ; for water, regarded as containing 
the ions Н and OH, acts upon Ag,C, and gradually forms 
from it silver oxide Ag,O. The progress of this hydrolysis is 
dependent on the number of H and Ag ions, whence it 
follows that Ag,C, is most readily prepared from an ammo- 
niacal solution in which the number of H and Ag ions 
is considerably smaller than in pure water. A direct proof 
of the same tendency is afforded by the fact that a solu- 
tion of sodium chloride becomes alkaline when shaken with 
Ag,C,." The ultimate conclusion reached by Herren G. 
Bredig and A. Usoff is that acetylene is not perceptibly dis- 
sociated in aqueous solution, and that it stands in a position 
intermediate between electrolytes and non-electrolytes. 

The whole matter is more than commonly instructive. 
From data which are in direct contradiction to other data put 
forward by investigators of equal repute, data, too, of such 
small magnitude that no certain line can be drawn between 
what is essential and what adventitious, are deduced explana- 
tions of quite a number of disconnected phenomena. Truly it 
is the faculty of correlation run mad. 


A NEW VACUUM GAUGE. 
BY JAMES MARK BARR AND CHARLES E. S. PHILLIPS. 


Some recent investigations of M. Jean Perrin* upon the 
action of Röntgen rays in an electrostatic field have led the 
writers to utilise the principle explained for the construction 
of à gauge which will give readable indications of pressure in 
high vacua. 

On investigating the discharge of an electrified body by 
X-rays, M. Perrin noticed a phenomenon which determines in 
а precise manner the part played by the surrounding dielectric. 
He allowed the rays to penetrate into the region under investi- 
gation, and found that the tubes of force encountered by X-rays 
behave as conductors, provided the tubes of force are in a 
gas. An electrified body placed in air discharges itself if 
some of the tubes of force which it emits are cut by the rays. 
To explain this he supposes that the rays dissociate certain 
molecules of the dielectric where they penetrate it, thus 
liberating positive and negative ions. He points out that if 
the medium is gaseous the two systems of ions may pass 
through each other, always, however, along Ше tubes of force. 
The X-rays furnish the energy necessary to separate the ions, 
and the electrostatic field the energy necessary for their trans- 
mission. 

M. Perrin found that when the electrostatic field varied 
from 70 volts to 220 volts, the change in the rate of discharge 
was less than qho: Hence one is practically independent of 
the potential difference; and it is obvious that one is also 
quite independent of change in the X-rays, provided a zero 
method is used. 

We propose to utilise these results in their application to a 
new form of vacuum gauge, in the following manner :— 

Two glass vessels, V and S, as shown in the figure, are 
joined by a common wall of window, W, and contain respec 
tively two small condensers, P’ P" and P, P,, arranged so that 
they lie close together, with their plates in the same plane. 
The upper plates, P' and P,, are joined to the two terminals 
of a battery or other source of practically constant E. M. F., 
so that the lower plates, P" and P, are oppositely charged. 
These latter (P" and P,) are connected together and to the 
needle of an electrometer, which remains at zero. If now 
& beam of X-rays passes through both condensers, and if the 
total rate of discharge (algebraic sum) is naught, the electro- 
meter needle will still give no indication. 


* See The Elcctricwn, dept. 4, 1890, p. Ovo. 


Now the vessel S contains dry air (at, say, 80in. barometer) 
and is sealed off; but the vessel V is connected with the air 

ump. Hence, as the air expands more and more out of the 
chamber V, the number of ions which can be disassociated 
per second (by a beam of X-rays from a tube T, crossing the 
tubes of force in the condenser) grows less and less. [Signor 
A. Roiti* has observed this decrease of charge or discharge 
action as the pressure of the vacuum vessel is reduced. 
That the action depends entirely upon the presence of a 
gaseous dielectric there is little doubt. Prof. Righi has from 
the beginning of his investigations in this sphere disagreed 
with Prof. J. J. Thomson’s opinion that even solid dielectrics 
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become conductors along the tubes of force traversed by 
X-rays.) Hence the needle of the electrometer begins to 
deflect, and the scale readings increase as the exhaustion of 
the vessel V proceeds. These readings form the criterion as 
to the degree of exhaustion. 


To Electrometer 
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A PRACTICAL METHOD OF DETECTING FAULTS IN 
ARMATURES. 
BY HENRY TINSLEY. 


The importance of the proper condition of an armature when 
its manufacture has been completed cannot be over-estimated, 
as all who have had anything to do with this branch of dynamo 
construction will at once admit. Besides the usual tests for 


Slides 


insulation and resistance, it is important to know that the 
winding has been uniform and correct, and also to find out 
whether any faults have been developed in the final soldering 
up to the commutator. An excellent method of making the 
last test is afforded by means of a sensitive potentiometer, such 
as a set of Thomson and Varley’s slides. This should be joined 
up in the usual manner for testing potential, as shown in the 
figure. The two wires which are used to measure the unknown 
potential may be conveniently joined to two metal spikes, fixed 
in insulated handles, and these spikes are then placed upon the 
sections of the armature which it is desired to test. 

In the accompanying figure the armature is shown joined up 
in readiness for testing. Two wires are soldered to two sections 
of the winding at two points diametrically opposed to one 
another, these wires, of course, taking the place of the two 


hrushea: or. if it is more convenient, the brushes themselves 
.— — — + ——————— 


* Nature, April 9, 1896. 
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may be taken as a meansof connection. Between these points 
an accumulator is joined in series with an ammeter (A in the 
figure) and a resistance, R. A current is thus allowed to flow 
through the windings of the armature, and this current should 
be of such a strength that half its product with the resistance 
of any one section—that is, the potential of that section—will 
be sufficiently high to give a suitable reading on the slides. 
A few amperes will usually suffice for this. The ammeter 
should be kept in circuit in order to detect any variation in 
the current strength, as this should be kept constant. Supposing 
the armature to be joined up, as shown in the figure, then each 
section may be tested by placing the two spikes leading from 
the slides on two adjacent segments of the commutator, com- 
mencing with sections 1 and 8, and passing on to 8 and 7 
until the junction of the negative wire is reached, which in the 
above example will be at segments 6 and 5. When this point 
is reached and readings have been taken on the slides for 
each section, the spikes are brought back to segments 1 and 2 
and readings taken on each section of the armature, working 
over to the left until the negative wire of the accumulator is 
again reached. Care should be taken that the wire leading to 
the + side of the slides should always be kept uppermost. 

The following figures show the different slide readings taken 
round the commutator of a 30-section armature, ring wound, 
with 22 turns per section :— 


Section. | Slide reading. Section. Slide reading. 
| R L R L 

1-2 | 1020 (e) 770 10 (a) 1,040 880 
5 1,050 880 11 (e) 990 880 
4 1,040 880 12 1,040 (А) 840 
5 1,040 880 18 (f) 0 880 
6 1,040 880 14 (g) 0 880 
7 1,040 880 15 1,050 880 
8 | (a) 0 880 16 1,030 880 
9 (б) 0: 880 dies is 


a, b, f, and g show that these sections are short-circuited 
through no length of wire; т.е. at the commutator, c has 
evidently got three turns cut out. d has been wound with one 
turn too many. е and have each got one turn too few on these 
Sections, caused either by a short circuit between two adjacent 
turns or by careless winding. The letters R and L show that 
we are working over to the right and left respectively. 

It would only be necessary in the above case to compare the 
first few readings R and L to see that something was wrong. 
The higher slide readings in the R column are caused by the 
uneven shunting of the two halves of the armature. This is 
due to the right half having four sections short-circuited, and 
thus being made of much lower resistance than the left-hand 
half. Consequently, more current is flowing through this half, 
and so the potential for any section of the same resistance as & 
section on the other half, is also considerably increased. 

In the case of a drum-wound armature of 48 sections of six 
turns each, the slide readings taken were very uniform, with 
the exception of one section. This section, instead of giving a 
reading of 59 on the slides, gave only 38. It was assumed 


that two turns approximately (222° х 6) = 2, were out out 


of circuit in some way, and on opening the armature at this 
particular seetion it was found that two turns were short- 
circuiting one another, owing to a flaw in the insulation in the 
windings of this section. Another fault detected in the above 
manner was a broken wire. In this case no reading at all 
was obtainable on the half in which the break was. It will be 
seen from the above examples that the above method of testing 
armatures is an excellent one, though I do not know if it is in 
general use. It is quick and accurate, and more tale telling 
than a resistance test might be, as that is not always convenient 
for such low resistances as armature sections usually are. 


BOOK RECEIVED. 


sc Mémoires et Compte Rendu des Travaux de la Société des 
Ingénieurs Civils de France.” August, 1896. Containing ‘‘ La 
Traction Electrique des Chemins de Fer." By M. E. de Marchena. 


pp. 119 


COMPARISON AND REDUCTION OF MAGNETIC 
OBSERVATIONS. * 


Introductory Remarks: Non-Cyclic Effect. 

§1. An analysis of the results from the Kew declination and 
horizontal force magnetographs during the selected quiet days 
of the five years 1890 to 1894, was submitted last year to the 
Committee, and adopted as its report for 1895. The corresponding 
inclination and vertical-force results had also been pretty fully 
worked up, but I held them over pending an inquiry into the suffi- 
ciency of the temperature correction. Some considerable time 
may elapse before these results can be utilised to full advantage. 
It has thus seemed inexpedient to defer dealing with one set of 
phenomena whose general character is unaffected by any uncer- 
tainty as to the temperature correction, and whose existence seems. 
to render desirable а reconsideration of the whole system of 
quiet day observations. The phenomena in question bear on 
what I termed last year the non-cyclic effect. Supposing H, and H,, 
to denote mean values of the horizontal force at the first and 
second midnights of a selected series of days, then H,,— Н, was 
defined as the non-cyclic effect or variation of horizontal force ; and 
а similar definition applies in the case of any other element. 


Non-Cyclic Effects during Six Years, 1890-1895. 

8 2. It is proposed to give here complete data as to the non-cyclic 
effects in the selected quiet days at Kew during the last six 
years. То some extent this incorporates results given last year ; 
but it seemed desirable to show side by side the results for all the 
elements throughout the same series of years. There are five 
selected quiet" days a month, and so a total of 360 in the 72 
months of the six years considered. In November and December, 
1890, however, the vertical-force magnetograph was out of action, 
which reduces by 10 the number of days available in the case of 
the vertical force and inclination. 

In the following table, I., the six Januarys, six Februarys, &c., 
of the six years have been combined together, so as to show the 
values of the cyclic effects at different seasons of the year. The 
figures under the heading ‘‘ Individual Months” show in how many 
of the six Januarys, &c., the effect was an increase of the element 
in question, was nil, or a decrease. At the foot of the table appear 
the mean non-cyclic effects per quiet day throughout the six 
years, and the totals of the several columns under the headings. 
** Individual Months.” 

Table II. gives the mean results for the several quarters of the 
year as deduced from Table I., while Table III. gives the annual 
means for the individual years. 

Relation of Non-Cyclic Effects to Annual Changes. 

83. To see the full significance of these data regard must be had 
to the 1 of the annual changes of the several elements. 
Table IV. gives these for the period considered, along with the 
number of average quiet days, which, according to Table L, 
would have sufficed to produce changes numerically equal to the 
annual changes Gbeerved. The figures relating to the horizontal 
force and inclination are so significant that comment in their case 
seems unnecessary. As regards the declination and vertical force 
in individual months, notably January, the non-cyclic effects have 
been as large and consistent as with the other two elements ; but 
in general this has been far from the case. As Table III. shows, 
in two years out of the six both declination and vertical force 
have exhibited a mean non-cyclic effect opposite in sign to that 
supplied by the six years as à whole. In considering such a phe- 
nomenon, one ought, of course, to remember that it is contrary to 
probability that any 60 arbitrarily selected days—the number on 
which an annual mean is based—will produce a diurnal variation 
truly cyclic after allowanoe is made for the normal annual change ; 
and thus part of the irregularity exhibited by Table III. may 
reasonably be attributed to pure chanoe. When, however, one 
looks at the 5 of sign in the non- cyclic effects in the 
horizontal force and inclination exhibited in Table I., and remem- 
bers that the monthly means in that table are based on only 30 
days, one must, I think, conclude that tho variability of sign in the 
declinationt and vertical forcet results, at least in Table III., has 
probably a true physical baais. 

Mean Annual Values from ** Quiet" and Unrestricted Days. 


84. Table IV. is merely a plain statement of facts; but if too 
exclusively considered it might unquestionably convey an exag- 


* Report of a British Association Committee, consisting of Prof. W. G. 
Adams (Chairman), Dr. C. Chree (Secretary), Lord Kelvin, Prof. G. H. 
Darwin, Prof. G. Chrystal, Prof. A. Schuster, Capt. E. W. Creak, the 
Astronomer Royal, Mr. William Ellis, and Prof. A. W. Rücker. (Drawn 
up by the Secretary.) 

T In 1890 a positive non-cyclic effect appeared in only month (January); 
in 1891 a negative effect in only one month (November). 

+ In both 1890 and 1894, however, a slight majority of individual months 
exhibited a negative non-cyclic effect as usual. 
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TanLE I.— Non-Cyclic Effect from Six Years, 1890-1895 (Mean per ** Quiet” Day). 


Declination. Horizontal force. Vertical force. Inclination. 


Month. 


Effect. | Individual months. (Effect) x 10*.| Individual months. (Effect) x 10*.| Individual months. | Effect. | Individual months. 


| Min. +0- +0 - +0 - Min. +0 — 
Januar. 4- 0*63 6 +50 5 1 6 -0:47 1 5 
IIR EC EUN + 0:55 4 2 +57 5 1 3 5 — 0°35 1 5 
March ............... +0°18 3 3 +28 5 1 22 2 — 0:17 11 4 
April ............... +012 312 +20 411 2 4 — 0°20 11 4 
Мау.................. + 0:07 3 3 +38 51 3 3 – 0:27 2 4 
June -017 3 3 +22 4 1 1 1 5 — 0:22 11 4 
rr – 0°23 3 3 +27 42 1 5 — 0°22 24 
August — 0:30 114 +37 5 1 5 3 – 0°27 1 5 
September ......... +0°12 3 3 +38 6 31 2 – 0:18 1 5 
October +0°03 213 +50 6 3 3 – 0°28 1 5 
November ......... - 0:18 512 + 55 6 2 3 — 0:40 5 
December — 0:10 12 3 +15 5 1 2 3 – 0:12 2 3 
Annual mean - 0 265 


———- ——..-—————-———-————— — 


"Totals of months 


In the case of the declination + signifies a deflection to the west. The true secular variation at present is towards the east. The coinponente 
of force are measured in C.G.S. unite. 


Taste II. Mean Non-Cyclic Effect per Quiet" Day for each Quarter of the Year. 


(Horizontal force) x 10*. (Vertical force) x 100. Inclination. 


2 5 
+0°38 | +001 | -014 


TABLE III. — Mean Non-Oyclic Effect per ** Quiet" D ch Year. 8 Б. The annual means for all the elementa at St. Petersburg 
| . ое sell from both ** quiet " and unrestricted days, for some 12 to 16 years 


preceding 1 are given in a Paper by Dr. Miiller in the 
torium für Meteorologie, Bd. XII. No. 8. In the case of every 
element, according to Müller's tables 20 to 23, the sign of the 
quantity quiet day mean less unrestricted day mean” was 
uniformly, or practically uniformly, of one sign ; and the secular 
variations deduced from the quiet and unrestricted day results, 
even for consecutive years, showed a remarkably good agreement. 
The following summary of the mean results deducible from Miiller’s 
tables is extracted from a recent Paper by Leyst" :—- 


Wild’s Normal Days—all Days (Annual Means). 


(Horizontal | (Vertical force) 
x 109 


Declination. force) x 108 Inclination. 


Declination west e eee + 0°25. 
ee, ste оне нин — 023. 
Vertical component ....................... — 10-5 x 8 C.G.S. units. 
Mean annual change, 1890-95 Horizontal component T"T"——— t 10-8 x 35 » 
No. of “quiet” days produc- Tables of the monthly and yearly means for Wild's quiet days 
ing equal change and for unrestrioted days at PPawlowsk continue to be given in the 


Ann. des Phys. Central-Observatoriums. The results from the last 


gerated idea of the defects attaching to the ordinary use made of two volumes are as follows :— 


** quiet " days at the present time. At Kew Observatory they are Wild's Normal Days—all Days (Annual Means). 
employed to get out the mean diurnal inequality for summer and = - Д 

Ыра and the whole year, as well аз the mean annual values of the Year. Declination. | Horizontal Force.| Vertical Force. 
several elements. As regards the mean annual value of an element, | F zoaz 

the quantity mean value from quiet days less mean value from 1894 1105 ё о 10.8710 


all days may be irregularly positive and negative, or like the non- 


cyclic effect in the element it may be normally of one sign. It А : 
would certainly be desirable to know which of the alternatives is vd iere шаре ео — коше in the phenomens 
true. The meaning to be attached to the secular variation deduced ae Wild's ibd L^ ER oF be ref on 25 in 1893 and 33t in 
from two consecutive years or from a short series of years would be ias ; 5 А IE ys 00 al 801 = thus tha resultó 
much more uncertain if the former alternative represented the facts p с n le Fs late in heir 
than if the latter did. In the Greenwich *'Magnetical and m the latter are likely to exhibit even less irregularity ш 
Meteorological Observations” tables are published showing the Lepartures from the results of unrestricted days than the former. 
diurnal variations both in quiet and unrestricted days, but no Mere surmises such as the preceding are vastly inferior to the 
; А ; ; : actual numerical facts. Before deciding on the labour necessary to 
apparently direct information as to the difference between the abso- : : thei babl 
lute values of meana deduced from the ''quiet" and from unre- m the facts, one has first, dover о 5 . ы 
stricted days. At St. Petersburg, and then at Pawlowsk, it has, | " pr 3 сес this consi 5 Eins 5 ih ing like 
however, long been customary for Dr. Wild to select a series of Mn 0-5 Y M BB M Orts Көкала f an ileal we Gn 
normal quiet days whose results are dealt with alongside of |; Х 2 "lait the he ел J^ cca DEOR АНЫ: 
those from unrestricted days. The principle of selection guiding hardly claim to have reached in this country. 
the choice at Pawlowsk and Greenwich has probably been slightly Relation of Non-Oyclic Effects to Diurnal Ranges. 
different, but there i at least strong. presumption that the dife. | (ү. An idoa of tho amount of uncertainty which the non-oyalio 
from the Astronomer Royal’s ‘‘ quiet days will prove to be of the effect may introduce into the i e а : ART EE * i "It a 
same character as the corresponding differences observed in the case Winter апа бле Whole усас may uid 5 g 
of Wild’s * quiet" days the ranges of the elements, uncorrected for non-cyclic effect, as 
t "uds quiet. CAyS. > . .  .— — . — — published annually in the Kew Report,“ along with particulars 
* In 1890 the means of vertical force and inclination are based on the | ав to the ratios borne by the mean non-oyolic effects to the corres- 
results of only ten months, in one of which (March) an abnormally large 
positive non-cyclic effect was recorded in vertical force. * Rep. für Met., Bd. XVIL, St. Petersburg, 1894, No. 1, p. 109. | 
t In the case of declination, and it alone, the non-cyclic effect is opposite + The number in most of the earlier years dealt with by Dr. Müller 
in sign to the secular variation. seems, however, to have been considerably greater. 


! 
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TABLE V.—Ranges of Elements from Annual Kew Reports. 


Declination. — | (Horizontal force) x 10°. (Vertical force) x 105. Inclination. 
Year. | Winter. Summer.] Year. | Winter. Summer.] Year. | Winter. Summer.| Year. | Winter. Summer, 
Min. Min. Min. Min. Min. Min. 
1890 6:9 51 87 21 14 50 2e: is ae M os 
1891 8:2 6:0 10:2 29 20 40 14 9 20 17 11 2:5 
1892 9:6 6:9 12:5 88 2 44 17 11 25 2:0 1:5 27 
1893 10:1 T4 15:0 37 29 46 18 10 25 2:2 17 2:8 
1894 9:5 70 11:9 36 26 48 17 11 22 2˙2 1:5 28 
1895 8:5 5:6 121 33 30 46 15 10 23 2:0 1:2 2:8 
Мааш ызыр а аы сыа ME ss | 63 | па | 32 | 28 42 | 16 | 10 23 | 20 | 14 27 
(Non.cyclic effect) · (Uncorrected range)... | ＋ 0:008 | +0°033 | -0°006 | +012) +019 | +007 | – 0:05) -0:08 | -0'04 | -013| -021 | -008 


ponding ranges. In the case of the vertical force and inclination 
the year 1890 has been omitted, as the results for it are not alto- 
gether complete. ; 

§ 8. Table V. shows how much more important relatively the 
non-cyclic effect is in the winter than in the summer half-year. In 
the winter half-year we see that the non-cyclic effect in both hori- 
zontal force and inclination is equal to about one-fifth of the range. 
This does not, of course, imply that there is an uncertainty of 20 
per cent. in the range, because, whatever be the nature of the 
correction applied to eliminate the non-cyclic effect, it is hardly 
likely to introduce more than a small fraction of the observed 
difference between O and 24 hours into the algebraic difference of the 
maximum and minimum readings. The interval of time between 
these readings is in most cases nearer six hours than twelve. The 
fact, however, remains that in some individual winters the uncer- 
tainty as to the range must be very appreciable. When we come 
to individual winter months, notably January, when the observed 
range is least, the uncertainty is apt to be considerable. The 
preceding remarks refer exclusively to the uncertainties which the 
existence of the non-cyclic effect introduces into diurnal ranges 
deduced from quiet days. Previous reports of the Committee“ 
have dealt with differences between the ranges deduced from 
unrestricted and from quiet days. It seems to me, however, 
that such comparisons are open to criticism so long as the proper 
treatment of the non- cyclic effect remains uncertain. 


Relation of Non- Cyclio Effects to Diurnal Inequalities. 

§ 9. In the yearly and half-yearly results the most critical point 
is the nature of the diurnal inequality in the late night and early 
morning hours. The observed variation is then small, especially 
in winter, so that a disturbing element of no great absolute mag- 
nitude might completely alter the character of the phenomena. 
This will appear at once on reference to the curves of declination 
and horizontal force in last year's report, pp. 212 and 220. The 
curves on p. 220 are certainly suggestive of the presence of some 
abnormal influence during the midnight hours; at the same time 
this is not more true of them than of curves of the same type for 
Greenwich, which Sir G. B. Airyt based on data derived from all 
days but those of considerable disturbance. 

Elimination of Non-Cyclic Effect. 

$ 10. If diurnal inequalities are to be got out at all from quiet 
days" in a form suitable for harmonic analysis, they must be made 
cyclic, and there is certalnly no simpler way of doing this than that 
adopted last year, viz., treating the observed data as if the non- 
cyclic effect proceeded uniformly throughout the 24 hours. This 
method of treatment does not prejudice the facts. Supposingthe non- 
cyclic effect to proceed irregularly throughout the 24 hours, then it 
may most conveniently be analysed into terms, one being a linear 
function of the time, the other periodic functions whose periods are 
24 hours or submultiples thereof. The linear term is eliminated 
by the method adopted last year. "The cyclic terms, of course, 
remain, and are incorporated with the other cyclic terms of like 
period which goto make up the diurnal inequality on quiet 
days. It would, however, be impossible to separate the two sets 
of cyclic terms by any mathematical device, without an addition of 
physical facta or a supply of theories in their place. One way of 
obtaining additional facts would be to compare for a series of 
years the constant coefficients in the harmonic analysis of the 
diurnal inequalities from quiet and unrestricted days. The 
accidental features introduced by the arbitrary nature of the choice 
of quiet days might, however, prove troublesome. The term 
in the non-cyclic effect treated as a linear function of the time may 
in its turn be composed of a series of terms, some possibly fluctuat- 
ing regularly with the season of the year, others possibly of very 
long period ; its magnitude, at least in individual months, may 
depend in large measure on the accidental] preference of one set of 
** quiet " days to another. 

* В.А. Report, 1886, p. 71. Sce also Paper by Messrs, Robson and 
Smith, Phil. Mag., August 1890, p. 143. 

t Phil. Trans, for 1865 and for 1885, 


Associated. Phenomena. 

811. It was pointed out last year that the elimination of the 
non-cyclic effect through a correction consisting of a linear function 
of the time was determined solely by considerations of convenience 
and mathematical simplicity. It was carefully explained (l.c. 8$ 5, 6) 
that General Sabine and Dr. Lloyd had я Мак phenomena in 
magnetic storms so exactly the converse of those presented by the 
non-cy clic effect on quiet days as to suggest that the two classes 
of phenomena were interdependent ; and the conclusion was drawn 
that if this interdependence were true the non-cyclic effect might 
be expected in reality to progress irregularly throughout the 24 
hours. These conclusions may now, 8 etel be regarded as more 
than surmises. In the Met. Zeitschrift for September, 1895, Dr. van 
Bemmelen has described phenomena he terms Nachstörung, which 
appear to be of the same general character as, if not identical with, 
what has been termed here the non-cyclic effect. As the title he 
selected implies, Dr. van Bemmelen associates the phenomena very 
intimately with magnetic storms. His investigations have included 
data from a variety of stations ; and whilst his theoretical conclu- 
sions may, perhaps, undergo modification in the future, his work 
certainly indicates that an increase of knowledge as to this out- 
standing phenomenon on quiet days is likely to be of service in 
the general theory of terrestrial magnetism. 

$12. In the meantime it might be safest not to assume that the 
non-cyclic element is an effect, and a preceding magnetic storm a 
cause. The fact that the horizontal force, for instance, tends to rise 
abnormally fast during a ''quiet" day may, of course, merely 
represent a recovery from an abnormal loss occasioned by a - 
netic storm ; but it is at least conceivable that the abnormal fa 
during a magnetic storm may be partly a consequence of abnormal 
increase preceding it, or the two phenomena may be effects of a 
common cause. If quiet days, with no appreciable disturbance, 
were the rule, one might possibly determine with ease the relation- 
ships of any given quiet day to a preceding or succeeding dis- 
turbed day ; but appreciable movements will usually be found both 
before and after a ‘‘ quiet ” day at no great interval of time. If 
the causes operating in large and small disturbances are the same, 
then it is not improbable à priori that a small disturbance within a 
day or two of a quiet day may have more to do with it than a 
large disturbance a week before or after. It should also be 
remembered that General Sabine found that whilst, as a rule, large 
disturbances lowered the horizontal and raised the vertical force, 
the opposite results ensued in a very considerable number of 
instances. In proposing any additions to the existing ‘‘ quiet” 
day system, or any substitute, it must be remembered that one of 
the main objects aimed at by its introduction was a substantial 
saving in the labour required to obtain comparable results from 
diff rent observatories. The tabulation of the whole mass of 
curves was felt in most cases too serious a burden. Considerable 
light might be thrown on the question of the uniformity or variable- 
ness of the non-cyclic element throughout the day by a very simple 
addition, viz., curve measurements at the noons preceding and 
succeeding each quiet day. In the course of this Paper other 
suggestions have been made, but they could be put into effect only 
at observatories prepared to tabulate all the curves. 


APPENDIX.—Remarks by W. Ellis, Esq., T. It. &. 


Having had the opportunity of reading Dr. Chree's report on 
non-cyclic magnetic effects, I would beg to be allowed to offer the 
following remarks :—I had read with great interest Dr. Chree's 
Comparison and Reduction of Magnetic Observations,” forming 
the report of the Magnetic Committee for the year 1895, in which 
he discusses the Kew magnetic results on quiet days for the 
years 1890 to 1894. I had lately commenced to work up in a 
similar way the corresponding Greenwich results in order to make 
comparisons between Greenwich and Kew, when treated for the 
same years in a similar manner. Interesting questions are involved, 
since it cannot be said to be at present known how far the magnetic 
changes at two places not remotely distant one from the other 


D 


826 


THE ELECTRICIAN, OCTOBER 23, 1896. 


should be expected to be similar, and if not similar to what extent 
there may be difference, and also whether any part of such difference 
might be instrumental. It is not satisfactory to compare results 
for one period with results for another place for a different period, 
because at any one place the phenomena may vary considerably at 
` different times. But my work is not sufficiently advanced to enable 
me to put the results at present into shape ; still I may perhaps 
give some information bearing on points now discussed by Dr. 
Chree. In Table I. he gives the mean non-cyclic effect for ** quiet " 
days for different magnetic elements for each month of the year, 
deduced from the Kew observations of the six years 1890 to 1895. 
My numbers for Greenwich are for the five years 1890 to 1894. 
At Kew the non-cyclic change in declination is positive in the 
first five, and in the ninth, tenth, and eleventh months of the 

ear, and negative in the remaining months. At Greenwich it 
18 positive in the first five months and in the eleventh month, 
and negative in the other months. At both places the 
largest positive value in January, Kew--r0' 63, Greenwich 
= +0'°46 ; the largest negative value is in August, Kew = - O 30, 
Greenwich = —0':42. Mean for year at Kew = +0'072, at Green- 
wich = --0':007. In horizontal force the non-cyclic effect at Kew 
is positive in all months, and similarly at Greenwich. The greatest 
values at Kew are (effect x 106 in C.G.S. units) in January, 
February, October, and November,+50, +57, +50, and +53 
respectively ; and similarly at Greenwich, the values being +62, 
+53, +73, and +57 respectively. Mean for year at Kew = 4-36, 
at Greenwich = +40. In vertical force there is considerable 
difference, both in magnitude and sign, between the non-cyclic 
effect in different months at thetwo places. The mean for year 
at Kew = —8, and at Greenwich =-18. In this comparison it 
is to be remembered that the Kew results depend on the observa- 
tions of six years, and the Greenwich results only on those of five 
years. 

As regards now the mean values in separate years (Table III.); 
of the five years 1890 to 1894 the non-cyclic change in declination 
is in the same direction in four of the five years at both places ; in 
horizontal force in the same direction in all years, and in vertical 
force in three years. "The actual numbers are :— 


Non-cyclic 
3 1890. | 1891. | 1892. | 1893. 1894. | —— 

At Kew ...... —0^36 | +0°29 | +0°14 | +026 | +0”15 || In declina- 
At Greenwich | - 0°23 | 4-0*08 | -0°20 | +0°15 | +0"24 ) tion. 

At Kew ...... +23 +23 +53 +40 +33 In horizon- 
At Greenwich | +18 +37 +68 +44 +33 tal force. 
At Kew ...... +15 -12 — 90 — 26 +12 In vertical 
At Greenwich | -12 force, 


- 8 — 39 


-24 | -4 


— —— — 


In vertical force thore is a tendency to a uniformly greater nega- 
tive value at Greenwich than at Kew. Considering, however, the 
values at each station separately, the greatest negative values occur 
in the same two years, 1892 and 1893, at both places. One question 
that I had set myself to discuss was how far the absolute magnetic 
values, as, for instance, the mean monthly values, differ, as deter- 
mined from the five quiet days in each month, and as determined 
from all days (excepting those of excessive magnetic disturbance). 
In the Greenwich Observations there are given in Tables I., III. 
and VII. of the magnetic section mean daily values of declination, 
horizontal force and vertical force respectively throughout the year 
(excepting days of excessive disturbance). The means of these 
values for different months are given in Table XI*. Extracting 
from the different tables the values for the adopted quiet days, 
and taking the mean in each month, the variation of these means 
from the corresponding means of Table XI. gives in each case the 
deviation of the “quiet” days mean from that for all days. Since 
the mean of the five selected days falls always near the middle of 


the month, the comparison, for a first inquiry, sufficiently eliminates 
the secular variation, considering it uniform, the only possible sup- 
position. The excess of the quiet day monthly mean above the 
all day or unrestricted monthly mean is, in each month of the year, 
for each element, as shown in Table VI. (average of five years, 
1890 to 1894). 

I have not sufficient opportunity at the present moment to add 
much by way of discussion of these numbers, but taking the 
element in which the difference of absolute value is most marked, 
that of horizontal force, some few remarks may be offered. We see 
that the uniformly positive non-cyclic change on quiet days is 
accompanied by an increased absolute value of horizontal force on 
such days, as compared with the value from all days, as we should 
perhaps expect. At Greenwich magnetic disturbance commonly 
causes diminution of horizontal force, after which the value works 
back to a more normal one. But there are years in which the 
magnetic registers are unusually quiet, with few disturbances of 
even moderate amount, as in the years 1878 and 1879. The infer- 
ence would be that in such years the difference between the 
absolute value for the especially **quiet" days and that for all 
days should be small, varying to a certain extent in different years 
with the more or less prevalence of magnetic disturbance. I 
cannot, however, for the moment refer to the Pawlowsk differ- 
ences of which Dr. Chree speaks, to ascertain whether they exhibit 
variations of this character. Further, whether the rise of value 
on quiet days represents a recovery from abnormal loss during 
disturbance, or whether the abnormal fall during disturbance is 
in any way a consequence of preceding abnormal rise, may be a 
question. But the view that the recovery on ‘‘quiet” days is 
rather a consequence of abnormal fall during disturbance—that 
is, that the disturbance is really the primary dominating factor, 
appears to receive support from the following consideration :— 
When disturbance suddenly arises it seems to break out over the 
whole earth at precisely the same moment of absolute time (see 
Proc. Roy. Soc., Vol. LII. p. 191). But an instantaneous mag- 
netic shock sensible over the whole globe could scarcely, one would 
imagine, arise from action from within alone; and since magnetic 
disturbances are more frequent when sunspots are numerically 
high, there seems reason to suppose that the exciting cause is in 
such cases mainly external. To pursue this matter is, however, 
rather to enter the region of speculation. It may perhaps be 
remarked that the mean non-cyclic change for horizontal force and 
vertical force on '*quiet" days is +40 and — 18 respectively; also 
that the mean excess of absolute value on such days over all days 
is correspondingly 4-34 and — 8 respectively. Thus the relation in 
both elements is of the same character. А part of my work con- 
sisted of & comparison of diurnal inequalities of the magnetic 
elements on quiet days with those found by including all days 
(always excepting the excessive magnetic disturbance); and also of 
a comparison of diurnal range as given: (1) by quiet days as 
observed ; (2) by ‘‘ quiet” days corrected for non-cyclic change ; 
and (3) by including all days, in all cases, for the different months 
of the year; but the work is not sufliciently advanced to enable 
any particulars to be given. 

Dr. Chree, referring to a previous report of the Magnetic Com- 
mittee and to а Paper by Messrs. Robson and Smith iu the Phil. 
Mag. for August, 1890, speaks of the differences between diurnal 
ranges deduced from unrestricted days, that is all days, and from 
* quiet" days. I may perhaps point out that these comparisons 
were between quiet days at Kew and all days at Greenwich, and 
were for the element of declination only. Insuch a comparison the 
question of difference of locality must be taken into account, and 
also possibly to some extent the difference of instruments. But in 
a Paper which I communicated to the Phil. Mag. for January, 1891, 
I made a more direct comparison of results, for the one year 1889, 
comparing the diurnal inequalities for quiet days (five in each 


TABLE VI. 
Green wich. Jan. | Feb. Mar April. | May. | June. | July. | Aug. | Sept. Oct. Nov. | Dec. — 
Excess of absolute quiet —0"04 | +0712 | +024 | -0°10 | +612 | +010 | 0^00 |-- 010: - 006: — 008, + 0"24| 0°00 | In declination. 
day value above all days' +35 +42 +24 +37 | +31 +20 | +22] +5 | +27 +55 | +51 | +57 In horizontal force, 
VAE codon рабте +31 - 26 -10 -13 —11 +10 | —17| -2 | +3 | -40 | -5 | -17 |In vertical force. 
Mean yearly excess of quiet day value in declination = + 0"05 Е 


n 97 77 77 


horizontal force — + 54 


» 
vertical force = – 8 


77 


The corresponding separate yearly differences are :— 


Greenwich. 1800. | 1891. | 1892. | 1893. | 1894. — 
+001 012 +0507 «019 012 (Ia зш 
Excess of absolute | I P 
“quiet” day value . 11|- 37/+ 31,4 37 + 58|| jl Toren 
above all days value. | 1 i асы 
= ys 2 ич E Au 


— * Greenwich Observations loc. cit.—ED. Ё. 


month) at Greenwich with those for all days at the same place. 
This comparison was made for all the three elements of declination, 
horizontal force, and vertical force. The five-day results were not 
corrected for non-cyclic change, but in declination and vertical force 
this was evidently small. The results show a marked difference 
between the diurnal inequalities for quiet days and for all days. 
The later work in this direction, yet incomplete, to which I have 
above referred, includes a discussion of the diurnal ae neg for 
the five years 1890 to 1894 for quiet days and for all days, and 
the results seem likely to support those found for the single 
year 1889. 
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THE EFFICIENCY OF RAILWAY MOTORS.* 
BY W. BAXTER, JR. 


The efficieney of railway motors has always been an interesting 
subject, but never more so than at the present time, when com- 
pressed air is making an effort to gain a foothold in the railway 
field. That cars can be propelled by compressed air motors there 
can be no doubt, and that they will be used in places like New 
York, Washington, &c., is not improbable, where, through unrea- 
sonable prejudice, the trolley is excluded. It is safe to say, how- 
ever, that they will never be adopted where they are brought into 
direct competition with electricity. The latter system cannot be 
superseded in any case where merit decides the contest, unless it 
be bya more efficient method of transmitting energy. Compressed 
air is not new and untried ; it has been in use much longer than 
electricity, and the records of the past show that it is inferior not 
only in point of efficiency, but in flexibility, reliability, and in 
every other respect that makes one system superior to another. 
What history has shown to be true in other fields the future will 
demonstrate to be equally true in relation to railway work, for 
there are no special conditions in this field that will tend to modif 
the results. | 
In t the minds of many there are doubts as to the correctness of 
such conclusions, doubts that are caused mainly by a comparison of 
‘the power-consumption in trolley cars and the old horse cars, from 
which it is inferred that the former are very inefficient. A simple 
investigation of the case will show, however, that the comparison is 
not so very unfavourable to the trolley afterall. The fact that two 
motors of a rated capacity of 25 н.р. are used to replace two horses 
of not over-robust constitution certainly does not look encouraging ; 
-but the two horses seen before the car do not represent all the 
energy that is used, for there are from four to eight more in the 
stable. The average weight of the cars is about 5, 500lb., while that 
of the passengers is over 2, 500lb., which makes the total average load 
about 8,0001b. This is drawn at a speed of not over five miles per 
hour. The weight of a trolley car is about 13,0001b., and if the 
average weight of passengers is taken at 3, 000lb, which is very 
low, the total load will be 16,0001b., or double that of the horse 
-car ; and as this is propelled at twice the speed, the power required 
will be four times as much. From the above it is evident that the 
average power required for trolley cars should be about 16 E. P., and 
this is probably somewhat above the actual amount used in practice. 

Many of those who fear that electricity may not be able to main- 
tain its supremacy, as well as those who hope that compressed air 
may be successful, claim that the single-reduction motors of to-day 
are far inferior in point of efficiency to the old double-reduction 
motors used in the early days of the electric railway, and that they 
use from 20 to 30 per cent. more current to do the same work, not- 
withstanding that the loss in friction of gearing is considerably less. 
While it is true that the modern motors take nearly as much more 
current as stated above, the cause thereof is not wholly the differ- 
ence in efficiency ; the increased speed, as well as the increased 
weight, account for a large part of the extra current. 

The energy lost in accelerating the velocity of the car is by no 
means a small amount, and on city roads, where frequent stops are 
made, it may become a large percentage of the total amount of 
energy used. The loss from this cause is greater with high veloci- 
ties than with low, owing to the fact that the rate of acceleration 
is greater and the limit of velocity higher. On this account the 
increase in velocity can only be effected by a more than correspond- 
ing increase in current, asin addition to the greater energy required 
for the higher speed, a further amount must be provided to cover 
the extra loss due to the more rapid acceleration. By a very 
simple process of reasoning it can be shown that the acceleration 
loss is à formidable one, and that it may, in some cases, represent 
a large portion of the total energy used by a road. If we estimate 
the energy necessary to keep a car in motion at the average speed 
it will be an amouht considerably less than the actual expenditure 
in practice. The discrepancy thus shown cannot be said to be due 
to the higher velocity at which the car runs, over some portions of 
‘the road, for the amount of energy required to move a load over a 
given distance is practically the same regardless of speed ; hence, 
if the car runs fast at one point and slow at another, the average 
power should be the same as if it moved uniformly at the average 
velocity ; therefore, the discrepancy must be accounted for in some 
other way, and this other way is by the amount lost in accelerating 
the velocity. 

If we take the average power per car at 15 н.р. and the efficiency 
from trolley to axle at 75 per cent., we would have 11} н.р. to 
account for. Assuming the weight of car and load to be 10,000Ib., 
and the tractional resistance 151, per ton, which is undoubtedly 
high, the horizontal effort would be 120lb., and this at 10 miles 
per hour would require 3:2 H. . This would leave about 8 H. P., which 
would be sufficient to overcome a grade of about 1:9 per cent. As 
the average gradient of the average road is undoubtedly less than 


* Abstract from the Electrical World of New York, 


one half of this, it must be very evident that not over two-thirds 
of the power is used to overcome the tractional resistance and the 
grades ; the balance is used to accelerate the velocity. 

The foregoing, to be sure, is only a guess, but any one who is 
familiar with the subject will admit that it is not very far out of the 
way, for the energy required to overcome grades cannot, on an 
average, amount to more than would be necessary on a continuous 
ascent of about 2 percent. In making such an estimate it must be 
remembered that where there are many up-grades there are a cor- 
responding number of descents, and while no energy is recovered 
on the down-grade there is quite a considerable saved. It must 
also be remembered that there are many roads that are almost free 
from grades, so that the average road would be one where the 
power expended in lifting the load would not be more than that 
represented by a continuous ascent of small percentage. 

The saving of power effected by a reduction in speed of motors is 
very much greater than the loss in average velocity of the car, and 
this is especially true of city roads where frequent stops have to be 
made. The correctness of this statement is proved by the difference 
in the current consumption of the single-reduction motors of to-day 
and the old double-reduction type, and also the difference in the 
average running velocity of the two. A modern car will run on a 
level track, and with an average load, at a speed of 20 or 22 miles 
per hour, and the old double-reduction motors under the same con- 
ditions would make about 14 miles. Through the crowded streets 
of cities the higher speed is of little value ; and this is also the case 
on down grades, where gravity is the impelling force. Owing to 
these facts the single-reduction motors of the present time cannot 
show much gain in running time from end to end of line. The 
gain certainly does not compensate for the difference in current 
consumption. 

There are many who believe that the present railway motors are 
of the very highest efficiency, owing to the fact that they can make 
a very good showing when tested under special conditions ; and 
taking this view of the case, they conclude that if compressed air 
could show as high economy, it would at once become a rival of 
electricity. But the fact that a motor can show a high efficiency 
under special conditions does not prove that its working efficiency 
will be high. If it is wound for a high velocity it may give a high 
efficiency in a shop test, but will not on the track, unless it can 
develop a torque sufficient to keep the carin motion. Ifthe torque at 
a given speed is less than the resistance to motion of the car, the 
velocity will be reduced until the current is increased to a point 
where the resistance and torque balance each other, and at this 
point the efficiency may be very low. This is the case with the 
present motors, their efficiency being high on a level road but on 
grades very low. It is also low when the car is started and the 
speed is accelerating ; lower than it would be if the motors were 
designed to run slower at their maximum efficiency. Under any 
conditions the efficiency of a motor is very low while the speed is 
building up ; but in single-reduction motors it is more so, owing to 
the fact that the cross-section of the field is small, and the mag- 
netising current, long before reaching its maximum, is so great that 
the flux density reaches a point beyond which it cannot be pushed 
much further. In addition to this the armature magnetisation is 
very strong in comparison to the field, so that when the current 
increases the reaction materially reduces the torque below the 
value which it would have if the relation between field and arma- 
ture were more favourable. If the motors were designed with a 
view to obtaining a higher efficiency at low velocity, the starting 
current, as well as that required on grades, would be considerably 
reduced ; and, as a result, the working efficiency would be in- 
creased. This can be done, and, if rendered necessary by com- 
petition, will be done. 


Telegraph Relay Resistance.—A Paper on “ The Reduction 
of Relay Resistance " was recently read by Mr. U. J. Fry before 
the American Association of Railway Telegraph Superinten- 
dents. The author is superintendent of telegraphs on the 
Chicago, Milwaukee, and St. Paul Railway. The Paper, says 
the Railway Review of Chicago, records beneficial results from 
a change from the traditional high-resistance relays to those 
of much lower resistance, and from a rearrangement of the line 
batteries so as to place a portion of the power at points inter- 
mediate between the terminals. With the relays wound to 25 
ohms Mr. Fry has greatly improved the service of lines 200 
miles in lengtb, and the working is made better in several 
different ways. The line battery is cut down, and this, by re- 
ducing the voltage, decreases the tendency to produce leakage 
during wet weather ; also the effect of lightning is considerably 
reduced. The principle of securing a balance between the 
resistance of the line and that of the instruments, causes a 
more efficient use of the current in the relays, which con- 
tributes to strong working, 
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APPLIED ELECTRO-CHEMISTRY. 


To minds cast in a certain mould there is something 
peculiarly irritating in the stolid solemnity of the average 
Britisher, and to those who experience this feeling of subdued 
irritation there is something peculiarly pleasing in startling the 
good man out of his solemnity by interpolating, say, a personal 
attack in the middle of an equation, or suddenly diverging 
from the subject in hand to discourse on the idiosyncrasies of 
woman. But whilst we fully sympathise with this reaction 
against the monotony of dry facts and the dulness inherent 
to a plain straightforward treatment of the matter in hand, 
“there is occasions and causes, why and wherefore in all 
things,” and we cannot agree that the publication of a series 
of Cantor Lectures is an appropriate occasion for sustained 
jocularity or applied electro-chemistry a sufficient justification 
therefor. 

A perusal of Mr. Swinsurnz’s four Cantor Lectures on 
** Applied Electro-chemistry,” the publication of which was con. 
cluded in our last issue, will, we think, arouse a certain feeling 
of disappointment in the minds of many of our readers. The 
paucity of material is, of course, largely accounted for by the 
economic considerations which retard the introduction of new 
processes; but for the manner of telling his tale Мг. Swm. 
BURNE is wholly responsible. No doubt many a simple seeker 
after knowledge sat down to the perusal of these lectures in the 
hope of finding a digestible loaf compounded of well-ascertained 
facts, full and clear explanations, thoroughly digested theory, 
and & moderate measure of useful references. Was it quite 
kind to put these foolish young men off with unleavened bread ? 
The student cannot, it is quite true, live by books alone; but 
even those who hold in the most profound contempt know- 
ledge derived from printed matter allow that something may 
be learned therefrom; and it is well for a writer to make that 
something as useful as possible. We had with us not long ago 
a major prophet who preached the gospel of silence in 82 shrill 
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volumes; after that glaring instance our minor prophets, 
who contemn books, need not fear reproaches on the score 
of inconsistency if only they will take the trouble to write 
useful ones. 

Applied electro-chemistry is undoubtedly a difficult subject 
to lecture on to a general audience; but we think Mr. Swin- 
BURNE would have made it easier for himself, and rendered his 
theme more intelligible to his readers, if he had not assumed 
so much knowledge on their part. In the lecturer’s opinion, 
no one would go to a Cantor Lecture except to see experiments, 
which, of course, cannot well be described, and, therefore, the 
lectures, as printed, differ from those delivered. But а large 
body of the public look to these lectures to give them, when 
published, reliable technical information in a fairly popular 
form. They do not, alas, all read the technical journals, but 
trust to the lecturer to give them a digest of their contents. 
Therefore, if conditions of time and space prevented an 
account of any process being given, reference might well have 
been made to the literature of the subject. Unless one 
knows where to find the description, it does not help one 
much to be told that such and such a process will not be 
described because it has already been dealt with in the 
technical press. 

Mr. SwiNBURNE has, however, done well to devote attention to 
the economics of his subject. In many quarters there is still a 
disposition to believe, or make believe, that there is some 
charm connected with electrical processes which renders them 
independent of economic laws; and in other quarters the 
slowness of the advance which has been made is ascribed to 
some inherent faults in electrical methods instead of to the 
fact that in most instances these have to supplant existing 
processes; and that this must naturally take time is clearly 
shown by the author. The remarks on the seat of the electro- 
motive force in the electrolytic cell, and the criticism of Dr. 
Hunter's views on current efficiency, were scarcely suitable for 
delivery to a general audience, and would have been better 
reserved for a meeting of some specialist society, where they 
could have received adequate discussion. The first of these 
subjects has been already dealt with by Dr. Oxiver Lopes in 
these columns, so we need not pursue it further, but we 
trust that the latter may be brought before the Insti- 
tution of Electrical Engineers during the forthcoming session, 
as it is a question of great importance to those engaged 
in electro-chemical work, and we are sure that Mr. Swin- 
BURNE would be glad of an opportuniiy of again hearing from 
Dr. Hurrer’s own lips what his views really are. The 
exposition of the modern theory of electrolysis is good as far 
as it goes; but it deals only with the views put forward by 
the school of thought of which Osrwarp may be considered 
the leader, and takes no account of the interpretation of the 
electrolytic phenomena which is given by those who follow 
Prof. Henry Авкмѕткомо. The application of mathematics to 
chemistry has done much to further the latter science; but 
mathematical reasoning, like all other reasoning, is so much 
wasted brain matter unless there are accurate experimental data 
to go upon, and owing to experimental difficulties we cannot be 
sure in this instance that we have these as yet. For a long 
time the German school looked askance at Farapay’s deduc. 
tions, and it was not until Сгевк-Махткіл, put Farapay’s 
work into mathematical shape that it was accepted. It may 
well be that some mathematician is required to do the same 
for Prof. Авмзткоко, whose views were clearly set forth in 
his Presidential address to the Chemical Society, of which we 
published an abstract in February last. 

As yet the most successful applications of electricity to in- 
dustrial processes appear to be those in which it merely acts 
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аз а heating agent, as, for instance, in the manufacture of 
calcium carbide. It is now clear that the production of this 
substance is not due to the chemical action of the current, but 
merely to the high temperature produced by it. The case of 
the Broken Hill ores is indeed an instance of the successful 
application of electro-chemistry where the heating effect of the 
electric current is not brought into play, but here the ores 
could not be worked successfully in any other way. No other 
treatment was possible, and therefore the electro-chemical 
method had no competitor to face. This is not said in any 
disparagement of electro-chemical methods, but rather with 
the view to pointing out tho direction in which there is most 
hope of finding a successful application for them. There are 
doubtless plenty of other instances of ores which are refractory 
to the older metallurgical methods of treatment, but which 
could be treated electrically. Attempts of this kind are already 
being made. There are proposals to treat the poor iron ores 
of the Jura in the electric furnace so as to produce calcium 
carbide from the quick lime and carbon used as a flux, while 
the iron in the ore forms an alloy with aluminium or with 
manganese, as may be desired. Electrolysis has also found 
a successful application in the recovery of gold from the 
solutions obtained in the treatment of its ores by the cyanide 
process, and if the vision of wealth beyond the dreams of 
avarice, which was recently conjured up by Prof. Lrversipex, 
of Sydney, fires the vivid imagination of the simple-minded 
Company promoter, we may expect to see an instance of 
misapplied electro-chemical knowledge more striking even 


han Mr, Swinsurne's entertaining and eccentric Cantor 
Lectures. 
REVIEWS. 


A Practical Treatise on the “Otto” Cycle Gas Engine. Ву 
WILLIAM Norris. (London: Longmans, Green and Co. 1896.) 
Mr. Norris commences his book by remarking that in the 
early stages of its use the gas engine was regarded as suitable 
only for small powers. We share his belief that the future 
will see many manufacturers turning their attention to large 
powers; but we do not admit his implication that manu- 
facturers should have adopted large powers in the early 
stages. It was impossible at that time to do so, just as it 
would be impossible to-day to build a 5,000 н.р. gas engine or 
а 500 н.р. oil engine. The difficulties are not in the theo- 
retical aspects of the problem, so much as in the practical 
mechanical questions involved in the building, starting and 
working of an internal combustion engine of so large a size. The 
rivalry between the gas engine and the steam engine, which Mr. 
Norris notices and predicts will grow, is confined to powers 
which for the steam engine are excessively low or, at most, 
but moderately large. After all, these considerations, rightly 
regarded, do but add interest to the fact that ** more than 
700,000 actual horse-power ” is being developed at the present 
time, by Otto cycle gas engines, in Great Britain alone. 
Rightly or wrongly, Mr. Norris has limited the scope of his 
treatise to gas engines worked on the Otto cycle principle. 
In adopting this course he has withheld from students of 
the gas engine many interesting and important considera- 
tions, which attach themselves to a broader and more compre- 
hensive study of the subject. On the other hand, the practically 
complete exclusion of other cycles from modern gas engines 
gives to the Otto cycle а monopoly of practical interest. 
It is time to protest, however, when Mr. Norris, having, as 
it were, turned the non-Otto cycles out of doors, pro- 
ceeds to malign them. Не regrets the “lamentable errors 
and waste of time’’ which engineers indulged in before 
they reluctantly adopted the Beau de Rochas cycle, 
as being the simplest system on which an engine can 
be constructed that will give satisfactory results.” Now, 
it is a matter of history that, rather than reluctance, gas- 
engine makers displayed uncommon alacrity in adopting the 
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„Otto“ cycle immediately the master patent sustaining the 
monopoly of it had expired. And if Mr. Norris or anyone 
else will inquire of the large gas-engine builders of this 
country he will probably be frankly told that the present 
adhesion to the Otto " cycle is the result, not of the intrinsic 
superiority of that. cycle, but because of the mechanical diffi- 
culties in adopting a better one. From the reader's point of 
view, the unqualified advocacy of the Otto cycle means that 
the author presents him with but a poor account of its inherent 
defects, and in some instances those defects are passed over in 
silence. It would have been better, we think, if the author 
had held a brief for the reader, instead of for Otto ; as in that 
case the reader would have had an opportunity to judge 
whether the Otto" cycle really is the final solution of the 
gas-engine problem. 

If, however, the reader is desirous only of learning about 
the details of construction of engines worked on the Otto“ 
cycle, and such practical matters as are connected with their 
use, he will find a great deal of useful information in the book 
under review. Indeed, the strong point of the work is the 
almost exhaustive way in which the construction of structural 
details of gas engines is explained ; and as a treatise on this 
gpecial braneh of the subject we can thoroughly recommend 
it. Successive chapters deal separately with flywheels, crank- 
shafts, pistons, connecting rods, governors, shaft bearings, 
valves, starters, &c.; and an admirable chapter describes 
many existing types of engines. The author is evidently 
acquainted with the practical manufacture of the gas engine. 


Die Ankerwicklungen und Ankerkonstructionen der Gleich- 
strom Dynamomaschinen. By E. ARNOLD. Second Edition. 
(Berlin: J. Springer. 1896.) 

No better evidence of the usefulness of a technical book can 
be found than the issue of another edition. This is the case 
with the work before us, which has also been in the first 
edition translated into English, and published by an American 
firm. The book is divided into two main parts. Part I. deals 
with the theory and arrangement of windings for armatures. 
Part II. deals with the practical construction of windings. 
The arrangement is clear and simple. Taking closed 
windings first, these are subdivided into ring windings and 
drum windings ; and in each, two-pole, multipolar with parallel 
connection, multipolar with series connection, and the various 
combinations of these latter two, are given. Then follow disc 
armatures and armatures not falling under any of the above 
heads. After this, open windings, as represented by the Brush, 
Thomson-Houston, Westinghouse, and other machines, follow. 

Part IL, dealing with the construction of armatures, is 

thus divided: Construction of armature cores, construction 
of armature windings, construction of collectors, exam- 
ples of ring armatures, examples of drum armatures, drum 
armatures with bar windings, and finally examples of disc 
armatures. The book is one which undoubtedly should be in 
the hands of all students and constructors. The illustrations 
(885 in number) are excellent, and are up to date. The least 
satisfactory part of such a book is that it treats of the arma- 
ture as a thing complete in itself—in theory a geometrical 
combination of current paths, in practice a more or less 
mechanical combination of parts. But in reality it is more; 
it forms but one part of a whole, and on its relation to the 
whole, and on its electrodynamic as well as its geometrical 
and mechanical qualities will its success depend. This ques- 
tion is of special importance in the consideration of multipolar. 
machines, and more especially with parallel and series con- 
nections and one pair of brushes, a point overlooked in earlier 
days by some very well-known designers in this country—one 
reason, perhaps, why such machines have never obtained the 
vogue here that they have on the Continent and in America. 


Der Drehstrom seine Erzeugung und Anwendung in der 
Praxis. By Joser Kramer. (Jena: Hermann Costonoble. 1896.) 

It is curious how limited is the text-book literature of 
alternate-current motors. In this country we have one work 
** Polyphase Electric Currents," by Prof. Silvanus Thompson, 
and this hardly treats of motors outside of multiphase induc- 
tion motors. The present work is perhaps the most complete 
that has appeared on the subject, embracing, as it does, 
descriptions of almost every kind of alternate-current motor 


that has been devised. And how many there have been, 
what ingenuity displayed, what hopes raised ! And where are 
they all to-day? The discovery by several inventors, almost 
simultaneously, of the principle of currents of more than one 
phase was the solid fact that eclipsed the brilliancy of the 
many earlier attempts. For to-day there is no alternate- 
current motor in practical work which is not dependent 
on currents produced by two or more electromotive forces 
differing in phase. And hence it is that, interesting his- 
torically, and from the point of view of the student, as are 
many of these motors described, for practical purposes 
they are extinct. It is, perhaps, a pity that more stress 
is not laid on this point in the volume before us. “А 
man is judged by the company he keeps," says an old adage; 
and applying this to motors, when one finds the latest 
type of (so-called) single-phase induction motor described in 
a short paragraph in a chapter dealing with some ingenious 
but byegone arrangements by Hutin-Leblanc and Schuckert, 
one cannot help feeling that scissors and paste to some extent 
have been more active than a true regard to the real value of 
the machines described should allow. Passing, however, from 
some faults of arrangement, let us examine a little more 
carefully the points of view from which the author has written 
this work. 

The author first deals (Part I.) with the history, theory and 
practical working of single-phase alternate-current machines, 
and then with single-phase alternate-current motors, of which 
we have already made some mention. Then (Part II.) he 
passes to ** The Revolving Magnetic Field," and, perhaps, a 
little inverting matters historically, first deals with revolving 
fields due to two-phased electromotive forces, then with those 
due to twocurrents differing in phase produced by one electro- 
motive force (Kunst-phase), and then with those produced by 
three-phased electromotive forces. Having thus dealt with the 
general principles of multiphase currents producing revolving 
fields, the author describes in Part III. dynamos for producing 
alternating currents of more than one phase, and in Part IV., 
really the most important in the book, deals with revolving 
field motors, and gives descriptions of the work of Tesla, 
Siemens and Halske, Bradley, Schuckert, Stanley, the Helios 
Company and others. In relation to these latter, which are 
types of motors with two distinct fields and an armature, or 
armatures, connected together mechanically and electrically 
lying in each (a type first introduced by Atkinson in 1888, 
and subsequently by Kennedy in England, by Helios Com- 
pany in Germany, and later by Stanley in America), although 
included by the author in revolving field motors, they are not 
such, and indeed in this very book those of the Helios Com- 
pany are fully illustrated and described as of a distinct class. 

Part V., on the regulation of the speed and power of 
revolving field motors, is important, the methods described 
consisting principally in means for varying the number of 
pairs of magnetic poles by varying the coupling of the 
windings. Part VI., on transformers, and VII., on circuits 
and connections, call for no special notice. Then follows a 
useful chapter, Part ІХ., on measurement of alternate currents, 
and the book is completed by an appendix, in which some of the 
later developments of multiphase working, such as the mono- 
cyclic system of Steinmetz and the combined two and three- 
phase systems of Scott, are dealt with. Tables of sizes, 
outputs, and other details of the manufactures of a few 
prominent firms complete the work. The weak point of the 
book is that it is too descriptive, and scarcely deals in any way 
with actual dimensions or working designs. Yet we feel that it 
fills a gap, and have no hesitation in recommending it to our 
readers. 


A Systematic Course of Geometrical Drawing. By Т. A. V. Еовр, 

M.R.C.S. (London: George Philip and Son. ) 

This is an elementary text-book, teaching the student suffi- 
cient geometrical drawing to enable him to attain the standard 
required for the Woolwich and Sandhurst entrance examina- 
tions. Both the instruction and the illustrations are very 
clear, and the print and paper is excellent. For an engineer- 
ing student the book hardly reaches far enough, as it does not 
pretend to be an introduction to descriptive geometry or 
machine design. 
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* BREAKING DOWN” A FAULT. 


On high-pressure alternating systems it often happens that 
& fault, of about a megohm or some thousands of ohms resist- 
ance, is known to have developed in one of the mains. 
Such a fault may break down at any moment, causing the 
main fuse at the station to blow. As soon as an engineer 
knows of the existence of this fault he should, of course, 
lose no time in finding and repairing it, before a cata- 
strophe can occur. But so long as the fault has such а high 
resistance, he cannot force enough current through it to 
localise it by the ordinary means; and, on the other hand, if 
he waits for it to get worse, it may break down altogether 
at any moment, and cause trouble. The safest way to proceed 
is to choose a time when the portion of the cable containing 
the fault can be isolated for a few hours, and then to purposely 
break the fault down and localise it accurately by means of a 
loop test. 

In the case of a concentric system in which the cables are 
insulated with paper or impregnated cotton or jute under a 
lead covering, it is doubly important to break the fault down 
without loss of time. An injury to the lead-covering of the 
cable will cause a fault to develop between the outer conductor 
and lead, due to moisture soaking into the insulation. If this 
fault is discovered in time the moisture will not yet have 
reached the insulation between the conductors, and, this insu- 
lation being still intact, the inner conductor can be used to 


make up the loop for the localisation test. But if one has 
waited too long a fault will have developed between the con- 
ductors as well, and it may possibly break down when the 
fault to earth is broken down, if not before. In that case 
another return wire is required to make up the loop, and 
should this not be available nothing remains but to use one of 
the methods of localising without a return wire; or if the 
resistance of the short circuit is small, to localise it as a 
short circuit. These methods do not give nearly such an 
accurate result as a loop method, and it is always worth 
while to put oneself to some inconvenience to form а loop. 

The way to break a fault down is as follows. (See Fig. 1.) 
The primary of a transformer A is connected to an alternator. 
The low-pressure windings of two other transformers, B and 
C, are connected in parallel, and to the secondary of the trans- 
former A. The high-pressure windings of B and C are con- 
nected in series between the conductor and sheathing of the 
cable to be broken down. In this manner twice the pressure 
at the alternator terminals will be applied between the con- 
ductor and the sheathing of the faulty cable. The size of the 
transformers is immaterial, but the fuses must be so propor- 
tioned that none of the transformers сап be overloaded. It 
must be remembered that twice as much current will flow 
through the primary of A as will flow through the high- 
pressure windings of B and C. Thus the fuses b,b must melt 
with less than half the current sufficient to blow the fuses 
а,а. The connections being made the alternator must be 


started slowly, and the voltage gradually increased until the 
fuses b, b blow. It is immaterial whether the voltage is 
gradually run up by increasing the exciting current or by 
increasing the speed of the alternator. As soon as the fuses 
blow, the cable must be disconnected and tested with a 
Tieclanché cell and a current detector to see if the fault is broken 
down to a dead earth. It is sometimes necessary to repeat 
the process several times before the fault breaks down. The 
fuses often melt before the arc at the fault has had time to 
completely burn the insulation there. The number of volts 
used can be calculated from the readings of a voltmeter con- 
nected either across the primary or secondary of A. If twice 
the maximum pressure of the alternator is not sufficient to 
break the fault down, a third transformer may be connected 
with its low-pressure winding in parallel with the low-pressure 
coils of B and C, and with its high-pressure coils in series 
with the high-pressure windings of B and C. In every case 
one must make absolutely sure that the fault is in the cable 
itself, and that it is not surface leakage at the ends. When 
three transformers are used in series it is absolutely necessary 
to insulate the one connected to the conductor of the cable. 
If the operation is carried out at a substation, or if a spare 
alternator is not to be had, the connections may be made to 


the high-pressure mains through switches and fuses as shown 
in Fig. 2. An adjustable resistance R is connected between 
the secondary of A and the low pressure-terminals of the 
“ step-up” transformers, so that the full pressure is not on 
the cable at starting, and the pressure can be gradually 
increased by decreasing R. In Fig. 2 three step-up trans- 
formers, A, B and C, are shown so as to triple the pressure 
of the mains if required. 


THE JUBILEE OF THE BELGIAN TELEGRAPHS.* 


The fiftieth anniversary of the introduction of the electric tele- 
graph into Belgium has been commemorated in Brussels in a most 
charming, unostentatious manner, genuinely worthy of the brilliant 
epoch in the history of mankind which evoked the celebration. Of 
course, this commemoration did not stir the masses ; but that was 
not to be expected. If it had been a case of some local celebration 
cannon would have been fired, and the streets would have been 
filled with people. But the world is almost indifferent to the 
jubilee of this marvellous discovery, which gave to man the means 
of being simultaneously at every point of the globe. The public 
considered that the occasion did not warrant any ringing of bells. 
Moreover, the thing commemorated is a little abstract, no individual 
name being prominently connected with it. Again, all of us have 
at one time in our lives been sincerely enthusiastic over this 
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troublesome manifestation of science. Finally, to tell the truth, 
the telegraph is somewhat of a nuisance. There is no getting away 
from it. It catches hold of one at least ten times а day. In one's 
home, or wherever you may be, it arouses us, every morning, 
every evening, every night. It crops up in the newspapers at 
every line, and every one passes his life in running after it. It is 
not surprising, therefore, that under the circumstances popular 
enthusiasm was wanting. 

But the telegraph has its temples and its faithful followers in its 
telegraph offices, and telegraphists ; and the letter, who know it well, 
have learned to venerate it. It is in these circles, in fact, that the 
idea originated in Brussels of celebrating the jubilee of the Delgian 
telegraphs. i 

In the telegraph offices it was considered that the head-quarters 
staff should take upon itself the duty of regulating the rejoicings. 
Fortunately, however, the head officials, and it is to their credit, 
considered that if the telegraphic hierarchy meddled with the 
matter it would become an official concern, with all the con- 

uences following thereon. The delegates were, therefore, 
told that it was hoped that if there were found in the telegraph 
offices men of sufficient initiative able to organise a well-conceived 
plan on their own account, carte blanche would be given to them, and 
the sympathy of their chiefs would go out to them io their enter- 
prise. On receiving this reply, everyone put his shoulders to the 
wheel, and it was resolved to have an exhibition of all telegraphic 
devices employed during the last fifty years, and, what was more, 
to make them work. Devoted employées passed long hours in 
studying the modus operandi of a whole serics of ancient con- 
trivances, and, after mending them, got them to work. At the 
pre-arranged hour, in a room decorated with considerable taste, 
the guests were invited to transmit what messages they wished, on 
what apparatus they liked. Everything went off admirably. 

The Exhibition was opened by the following discourse, delivered 
by M. J. Banneux, chief engineer to the Belgian Postal Telegraph 
Department :— 

The telegraph service, from the Director-General to the humblest 
workman, has combined to celebrate, with the benevolent support 
of its chief, M. Vandenpeereboom, the fiftieth anniversary of the 
introduction of the electric telegraph into Belgium. It was essen- 
tially a telegraphic fraternal feast; but the organisers considered 
it useful, and your presence here to-day in large numbers justifies 
them to associate the public with these humble festivities by 
exhibiting the means which science and inventive genius have 
placed at our disposal since 1846 to the present day, to carry out 
and to improve one of the most marvellous applications of that 
mysterious force known as electricity. We have endeavoured to 
increase the interest in this Exhibition by showing you in action 
the different types of apparatus employed in Belgium in the course 
of half a century—a display which has been attempted, I believe, 
to-day for the first time, thanks to the devotion of a group of 
young men, who, with great enthusiasm, undertook to investigate 
the method of working of all the ancient instruments reverently 
interred in the Telegraph Museum. These will transmit and 
receive before your eyes genuine telegrams, and will enable you, 
every day the Exhibition is open, from September 9th to September 
27th, to communicate even with neighbouring countries —England, 
Germany, France, and Holland—which have been good enough 
to lend us their assistance. Explanations will be given as to the 
principle and scope of the different instruments, Everything will 
be done to render profitable the time spent by visitors to this 
Exhibition. We shall only resent one thing, that is if the public 
is afraid of exhausting the courtesy of the personnel. 

All the world knows that the Belgian Government, by a decree 
dated December 23, 1845, granted to two Englishmen, Cooke and 
Wheatstone, a concession for a telegraph line along the railway 
from Brussels to Antwerp. At this data these inventors had 
established their apparatus along a certain number of railways in 
England, more especially in connection with the train service, and 
in addition these telegraphs were used for public communication. 

Offices were opened at Brussels, Mechlin, and Antwerp, on 
September 9, 1846, under the superintendence of Mr. John Indell 
Gibbs. These offices were provided with double-needle galvano- 
metric apparatus, connected by two conductors. To receive a 
message two operators were necessary. One watched the signals, 
and mentally transforming them into letters and figures, dictated 
each word or each number to a colleague, who wrote out the 
telegram. The public were admitted to witness the working of 
the telegraph at the rate of 1fr. à head. Public curiosity, however, 
only resulted in meagre receipts to the Company. Every day a 
few messages were exchanged between Brussels and Antwerp 
during Stock Exchange hours. During the events of 1848 the 
telegraph rendered great public service; but the net financial 
results of the enterprise were not satisfactory. Hence the conces- 
sionnaires made no difficulty about handing over their line to the 
State, although the expiry of their concession was still along way off. 

In 1849 the telegraph lines of Prussia and France began to 
approach ours. The Belgian Government, which up to then had 


attempted to temporise with the telegraph owing to the condition 
of the public treasury, came to the conclusion that it ought no 
longer to postpone grappling with the telegraph question. A 
Commission, composed iP MM. Quetelet, Director of the Royal 
Observatory (President); De Vaux, Inspector-General of Mines 
(Secretary and Reporter); and Cabry, Inspector-General of Rail- 
ways, was formed by decree of M. Rolin, the decree being dated 
December 31, 1849, for the study of the electric telegraph, with a 
view of its application more especially to the working of railways. 
The Committee reported on March 21, 1850. On the 22nd the 
Minister signed the preamble of a law authorising the Government 
to establish electric telegraphs along all the State railways, which 
then had a length of 609 kilometres. A grant of 260,000fr. was 
asked for. The law passed without opposition, and was promul- 
gated on June 4, 1850. For a sum of over 60,000fr. the State was 
ut in possession, on September 1, 1850, of the Brussels-Antwerp 
ine, and also obtained the benefit of the patents granted in 
Belgium to Cooke and Wheatstone. The State displayed such 
activity that at the end of the same year a double-wire telegraph 
line extended from Ostend to Verviers vià Ghent, Termonde, 
Mechlin and Louvain, & distance of 241 kilometres. In aocordance 
with the advice of the Commission, it was decided that the con- 
ductors to be erected on posts should be of 4mm. galvanised-iron 
wire, and that the English double-needle apparatus should be 
employed for interior messages ; whilst for international communi- 
cations use should be made of whatever apparatus was preferred by 
the foreign country in question. 


Up to the end of 1852—that is to say, up to the time of the 
advent of the Morse telegraph—every apparatus in use gave only 
fugitive signals. Telegraph apparatus may be divided into two 
classes. In one, which includes the devices of Cooke and Wheat- 
stone and Foy-Bréguet, using respectively two conductors and one, 
the signals are formed by the deflections of a needle or two needles 
at the same time. A conventional meaning was given to these 
signals, in order that they might jd while letters, figures, words, 
parts of words, and even common phrases. In the second class of 
instruments, for which a single wire is necessary, are comprised 
the alphabetical apparatuses, in which letters and figures arranged 
in a circle around a card are successively signalled by a needle 
which is moved by the operator. In this category came the 
Siemens and Halske instruments, and the Lippens and the 
Bréguet instruments, to which I will add the dial and letter instru- 
ments of Gloesener and Wheatstone, although these were never in 
use in our service. Our first international relations were with the 
Austro-Germanic Union (Prussia, Bavaria, Saxony, and Austria), 
with which we communicated in 1850 vid Verviers, where there 
were both Belgian and Prussian offices in conformity with the 
International Convention of May 16, 1850, the earliest inter- 
national convention known. There were at Brussels, Liége, and 
Verviers the dial and letter instruments of Siemens and Halske, 
which were later on used between Verviers, Dolhain, and Her- 
besthal. 

On April 20, 1851, we entered into relations with France, com- 
munication being effected between Brussels and Paris by means of 
Foy-Bréguet apparatus, the two arms of which partly produced 
the signals of the aerial and purely mechanical telegraph of the 
brothers Chappe. It is well known that France organised in 40 
years, from 1794 onwards, a system of semaphore telegraphy which 
was the most complete of its kind, and the ramifications of which 
were pushed in our country as far as Ostend and Antwerp. 

Our interior network rapidly developed. The necessities of the 
railway service demanded telegraphic installations in localities of 
secondary importance, where no one would have thought of specially 
sending ешара The Cooke and Wheatstone apparatus re- 
quired a somewhat long apprenticeship, and aptitudes which are not 
to be found among lower-grade railway employées. Strong instru- 
ments easy to manipulate were required, such as would signal 
letters and figures without any labour of mental transformation, 
and would at the same time lend themselves to rapid transmission 
of messages. The dial and letter apparatus of Bréguet and Paris, 
of Lippens and of Eecloo, fulfilled these desiderata. These instru- 
mente were used together for many years. The Lippens, which 
was continuously improved, had an existence of 22 years, whilst 
the Bréguet apparatus only came into use later, in connection with 
railways worked by French concessionnaires. It is right to recall 
the fact that the Lippens apparatus involved the use of the prin- 
ciple of reversed currents in the electro-magnets, a principle due 
to Prof. Michel Gloesener, of the University of Liège. 

But the American system of Samuel Morse was destined to pro- 
giessively dethrone every other. The Morse method presented 
ia addition to the advantage of easy manipulation that of 
making durable marks on a strip of paper ; these signals, dots and 
dashes, were at first embcsied, but in 1856 and 1857 they were 
written in ink, thanks to Thomas John, an Austrian, and to 
Beauduin and Digney of Paris. From that date the Morse appa- 
ratus was sufficiently well equipped to conquer the world. By its 
means, as Vinchent put it, telegraphy won free trade. 
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On January 1, 1861, the State offices sessed 91 Morse appa- 
ratus, 130 Lippens, 10 Bréguet, and 3 Siemens. On January 1, 
1870, there were 623 Morse, 29 Lippens, and 11 Breguet. At that 
time there were 305 offices open to the public and 128 offices at 
railway stations, where the telegraphic apparatus was used for 
private work; the Belgian telegraph network having a length of 
15,000 kilometres of wire. Finally, during the year 1869 there 
were transmitted 1,722,586 private telegrams and 315,722 Govern- 
ment messages, the receipts amounting to 1,323,000fr. 

It was at this date that the Hughes apparatus arrived in this 
country—a marvellous piece of mechanism, printing letters and 
figures at lightning speed. This apparatus demands a somewhat 
longer training than the others, and more extensive scientific and 
technical knowledge. But what an admirable instrument it is, 
capable of dealing with more than one complete message а 
minute when it is regularly fed. It came at the proper moment 
to enable us, without extending our wire mileage, to cope with 
the great traffic of our big offices. Like the Morse, it has become 
the grand international instrument. 

During the last decade a very interesting phenomenon has been 
observed. On the one hand we have returned to the fugitive 
signals of the early days; on the other hand, we have increased 
tremendously the working efficiency of our lines by applying some- 
times to the Morse, sometimes to the Hughes, duplex arrangements 
which enables us to exchange by a single wire two opposite mes- 
sages at the same time. The Morse apparatus no longer writes. 
It sounds. It is no longer the eye which intervenes, it is the ear. 
It is the acme of simplicity. Nevertheless, the speed and accuracy 
of transmission have been sensibly increased. In parallel with this, 
the combinations of apparatus and circuits have become more com- 
plex, more scientific, and their management is only within the reach 
of an experienced and trained corps d'élite. But I hasten to say 
that the Belgian operators are and ever will be equal to the task, 
difficult as it may be. 

At the moment of celebrating the jubilee of the Belgian telegraphs 
it is right and necessary to carry our thoughts to those of our own 
countrymen who battled with the numerous difficulties of early days, 
and contributed to raise telegraphy to the great place it occupies to- 
day. The names of Gibbs, Gloesener, Lippens, and Girardin, will be 
remembered by all. But there is one who represents for Belgium 
the organisation of the telegraph service, the distinguished engineer 
and eminent administrator, one of the leading lights of our con- 
ferences and international congresses, an official who, to the glo 
of the Belgian name, has won the respect of his colleagues of a 
nations. I refer to Julien Vinchent, who was the right man in the 
right place. We who have been able to appreciate his high quali- 
ties, his kindness, and his justice, render to him, from the bottom 
of our hearts, the homage which is due to him, and we shall piously 
guard the memory of the brilliant services rendered by him to the 
telegraphic enterprise of the country. 

I declare the Exhibition of telegraphic apparatus open. 


WATER RHEOSTATS.* 
BY GEO. T. HANCHETT. 


Many practical men do not know how universally water resistance 
may be applied, both for temporary and permanent service, in elec- 
tric lighting and power work. It is often the case that a resistance 
of some kind is greatly desirable, if not absolutely necessary, and a 
few practical suggestions concerning the use of water resistances in 
such cases may not be amiss. 

The fluid in à water rheostat is not wholly water, as the name 
might imply, but consists of a mixture of water and some acid, 
usually sulphuric, which is added to vary the specific resistance. 
As the range obtainable by this procedure extends from one-tenth 
of an ohm, or even less, to several thousand ohms, the flexibility 
of the device is obvious, and it is practicable to prepare a water 
resistance to suit any voltage by varying the degree of acidulation. 

In theliquid are placed two metal terminal pieces, identical as 
to material, so as to obviate electrolytic action, and to these are 
attached the circuit wires. The proper shape and size of these 
terminals depend upon the volume of current to be passed through 
the device, and are also affected somewhat by the voltage. "With 
large currents or very low voltage, or both, the terminals should be 
of large superficial area, and vice versa. 

Water resistances are more often temporary devices, and, there- 
fore, barrels, pails, &c., are frequently pressed into service. In 
cases where the apparatus is to be used for a few moments only, 
and the voltage is not dangerously high, a metal vessel is very con- 
venient and satisfactory, the vessel itself constituting one terminal, 
and the other terminal being suspended therein. The resistance is 
decreased by gradually lowering the suspended terminal until it 
touches the bottom of the vessel, when the resistance is, of course, 
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entirely cut out. However, it is not desirable to use any device in 
which the terminals tend to come together, except in cases like the 
one just mentioned, for the sudden removal of resistance from the 
circuit, caused by the accidental dropping of the suspended termi- 
nal, might result disastrously. 

A water resistance may be adjusted either by varying the distance 
between the terminals or by varying the terminal area submerged. 

The first method is preferable with heavy currents, and the 
second is better with small ones. The bulk of fluid necessarily 
depends upon the watts to be absorbed, regardless of voltage and 
current. For a steady load, free from sudden fluctuations, 20 kilo- 
watts per barrel of fluid will be found to be a very satisfactory 
working figure. 

If a comparatively wide tank or tub is used, whereby a large sur- 
face of water is exposed as compared with its bulk, a higher figure 
may be taken. 


Fics, 1 and 2.—Forms of Water Rheostats. 


The most satisfactory method of arranging a barrel of water for 
voltages under 220 is shown in Fig. 1. Rods are laid across the 
top of the barrel and the plates hung therefrom. The rods can 
readily be arranged to admit of the adjustment of the distances 
between the plates, and should one of the supports break it would 
not cause trouble by a short circuit. 

Unfortunately, the arrangement shown in Fig. 2 does not possess ` 
this advantage, but, barring this feature, it is well adapted for 
voltage up to 500. For 1,000 volts two such barrels in series can 
be advantageously used. 

For starting a motor it ів surprising how small a rheostat 
(mechanically) will sufice. А 26 н.р. motor can readily be started 
under load with a water resistance contained in a two-quart pail, 
and a 5 н.р. motor can be handled with the resistance contained in 
an ordinary cup. In each case the starting will be perfectly smooth 
and free from sparking. 


О 200 Volts Qo, 


Water Resistance 


| 


Fic. 3.— Water Resistance in Voltmeter Caiibration. 


Adjustable Resistance 


In using а rheostat of this type to control a shunt field circuit it is 
well to have it amply large mechanically, in order to avoid insta- 
bility due to the excessive heat which would be produced by the 
use of too small a body of liquid. . | 

In making up a water rheostat the acid should be poured in a very 
little at a time, and the fluid thoroughly stirred. — 

If this is neglected the resistance of the liquid will later on sud- 
denly decrease, it may be to a point that allows a dangerous current 
to flow. 

Experiment is usually the better way to determine how much 
acid is necessary, but for those who desire a guide to follow the 
accompanying table is given. | | 

Resistance of a body of liquid 1 sq. ft. in cross-section and lft. 
long :— 


Pure water ....................... xu about 100 ohms. 
0:174 per cent. acid ............................. 412 „„ 
0:455 P F 175 „ 
0°724 Р Marr 110 „ 
ed e “POO” у 
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The proportion of acid should be sufficient to enable the solution 
to absorb about one-third the desired energy. The rest can readily 
be obtained by the adjustment of plates. In some cases, where a 
high voltage and a very small current are involved, as in voltmeter 
circuits, a water rheostat in column form will be found to give 
satisfactory results. Unfortunately, water resistances are prone to 
develop annoying back E.M.F.’s, which preclude accurate measure- 
ments. To avoid this as far as possible in voltmeter circuits, use a 
solution of zinc sulphate and two zinc terminals ; these produce a 


Leads to 
Contact 
Device 
ө | 
Condenser Telephone 
20 
| dote: 
E 
X | adl. 
990000 
Lamps 
onstant-Potential 


Fic. 4, — Taking Alternating-Current Curves, 


minimum back E.M.F. Fig. 3 shows the much-used method of 
calibrating a voltmeter with a standard cell, in which a water rheo- 
stat is almost invariably used. With a 30in. column of solution 100 
volts drop can be obtained with the usual voltmeter current passing. 

In the method shown in Fig. 4, for taking alternating-current 
curves by instantaneous contact, in which a liquid rheostat is used, 
voltmeter readings to within ,yth of a volt can be obtained by two 
independent observers. 


Fio, 5.—Water Resistance as a Safety Load. 


Fig. 5 illustrates diagrammatically an application of a water 
resistance to railway work. А rheostat capable of furnishing 
half-load to the dynamo is connected in shunt to the circuit- 
breaker, so that when the latter opens the arc is much reduced, 
and the load is not entirely taken off the dynamo and engine. 
This not only reduces wear and tear on the circuit-breaker, but 
may prevent a disastrous runaway. 


A ——— 


THE TELEPHONE SITUATION.* 


BY FRED. р, LAND, 


The progress made by opposition telephone companies in estab- 
lishing exchanges, toll lines, and toll Чаш, апа ‘the annoyance 
and expense that the Bell licensees have been subjected to by 
reason of this competition, is attracting the attention of investors 
in many localities where competition has not made its appearance. 
Naturally these investors wonder whether the parent Company— 
the American Bell Telephone Company—has awakened to a clear 
understanding of the strength of the enemy in Pennsylvania, Ohio, 
Indisna, Michigan, Illinois and Iowa? And after a visit from the 
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sleek telephone promoter, they wonder if the Bell officials realise 
that, once the interests of all these hundreds of competing com- 
panies are harmonised, the enemy’s present strength will be so 
materially reinforced by the interlinking of all these exchanges and 
toll stations by toll lines radiating out from every town and every 
city, that within a year or two the country will be so covered 
by the opposition that the linking together will afford connecting 
toll lines from the Hudson to the Mississippi ? 

But the investor need not feel alarmed about the stability of the 
Bell interests, for the Bell officials keep posted on every move that 
is made by the opposition, as becometh men of wisdom and 
experience, having their millions invested in a permanent and 
rapidly increasing form of public service. Nor do they fear that the 
progressive business man in any community will ever dream of 
patronising the opposition toll lines so long as the direct and heavy 
copper circuits of the American company are maintained in their 
present perfect condition. For the successful business man realises 
that it is service, and not co.t, that he must consider, when discuss- 
ing important questions with customer or client. А deal that 
may have required months in the arrangement of certain details, 
and now requires but a few moments’ personal conversation to 
close, may be blasted by the annoyances that have ever been 
associated with imperfect and interrupted telephone service. 
To patronise a long-distance circuit made up of a variety of 
interconnecting lines, some of steel wire, some of B B, some of 
E B B iron wire, with now and then a copper circuit, and supported 
on poles of tamarack, or black ash, or whatever timber the imme- 
diate locality may afford, or on insulators bracketed to trees, is just 
about as sensible as it would be to journey to New York over a 
succession of short and ill-constructed railway lines, each under 
а separate management, using a different system of switches, in 
place of making a trip over a heavily-ballasted and efficiently- 
managed trunk line. 

These new toll lines and small competing exchanges are the best 
advertisers the Bell interests have ever had. They introduce 
the service among those who have had little or no experience with 
the telephone, and who heretofore have refrained from leasing an 
instrument on the ground that ‘‘ we supposed we could not afford 
it." But personal experience has given an insight into the value 
and the economy inherent in the telephone, both as a time-saver 
and a business-bringer, and now only the best will satisfy these 
subscribers. And to this desire for the beat may be traced the 
true reason for the closing of the many competing exchanges that 
have gone out of business, not by reason of litigation for infringe- 
ments of patents, or for any pressure brought by the Bell interests, 
but simply to an inability to supply a quality of service satisfactory 
to the experienced user. And only from the regular user of the 
telephone can an assured and definite income be obtained by any 
exchange. The irregular user of the telephone is an expense 
and an annoyance. Not only is this proving true in the smaller 
towns, but also in cities like Grand Rapids, where some of the 
shrewd citizens, having the best interests of the city at heart, are 
questioning the permanency of their competing exchange that is 
probably the largest of its kind in the country. "This exchange is 
reported to have fully 1,800 subscribers with 400 applicants on its 
books, and a prospective annual income of $50,000 on a reputed 
investment of $100,000. Could a more desirable condition of affairs 
be imagined? But, unfortunately, the Bell instrument forms a 
standard by which the quality of the service supplied in Grand 
Rapids is unconsciously being measured and often found wanting 
by the active, hustling business man holding no stock in either 
exchange, uninfluenced by the false sentiment aroused by the 
promoter, and only asking value received for his money. 

If we look at the question from a local point of view, the tele- 
phone appears to be a natural monopoly, and the highest returns 
on the rental of an instrument can be secured where there is but 
one exchange. Thus, to encourage and support two exchanges is 
to add an additional burden on the business community, for the 
progressive business man must have telephonic communication with 
all subscribers to every exchange in his city, whether there be but 
the one or a dozen exchanges, each competing under circumstances 
that can only tend to destroy the efficiency of the service each 
supplies. And the merchant realises that it is not competition that 
he desires so much as high-class service, and the better the service 
becomes the less he objects to the cost. For there are houses that 
receive more business through the telephone door than ever enters 
through the doorway planned by the architect. Again, these mer- 
chants appreciate that when an intelligent public comprehends how 
intricate and varied are the problems facing the telephone question 
in every city, an earnest effort will be aroused to unitedly make the 
one exchange as complete and serviceable to the city as is possible. 
For the greater the number of subscribers connected to a telephone 
exchange the more valuable the service becomes to each subscriber, 
and the larger return each receives for the rental paid. 

The competing telephone exchange craze appears to be running 
its course, like many another disease. Bankers and lawyers, manu- 
facturers and dealers, all appear to have laid aside their usual business 
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prudence and sagacity, and to have passed under the hypnotic spell 
of a set of men who never had any standing among the electrical 
fraternity, yet have the nerve to appear before a public meeting of in- 
terested citizens and there talk glibly about the enormous profits that 
will follow the building of a competing telephone plant to cost $30 
or $40 a subscriber, though well aware that the plants they con- 
stantly refer to as ideal competing exchanges cost more than $100 
a subscriber, and that the modern Bell exchange costs from $150 
to $450 a subscriber, according to the population and the magni- 
tude ofthe plant. These promoters will grow enthusiastic over 
the many plants they report as being in operation or in process 
of construction in many States ; but will forget to say that not a 
single competing excbange has declared a clearly-earned dividend, 
and will be very silent on the large amounts lost for ever in the 
thirty or more competing exchanges that have fizzled out. Can 
the promoters point to a single one of these many exchanges 
that have been closed or sold out, from which the original 
investors ever received back one-fifth ot their investment, to say 
nothing about dividends? Yet, in many cases, these investments 
represented the earnings of the widow, the orphan, the toiler in 
many lines of industry. This class of investors may be credu- 
lous, and may rarely fight for their rights; but it is doubtful if 
they ever forget the names of the good citizens who blindly 
helped the strange promoter to line his own pockets with the 
savings set aside for times of stress. Who ever heard of a sleek 
5 telling about the men whose political future has been 

lasted by allowing their names to be used to further the promo- 
tion of fraudulent schemes to the detriment of citizen and city ? 
Yet the plain people have a sharp memory. And does not the 
investor pass by the town or city whose leaders are thoughtless of 
the vested rights of their taxpayers, hesitate not to ignore the 
opinions of the judiciary, and find pleasure in aiding the promotion 
of schemes foredoomed to failure ? 


„ — — ——————̃ —..—— ͤ LTaũ 


ELECTRIC TRA CTION.* 
BY PROF. R. H. SMITH. 


The subject of electric traction is at last forcing itself upon the 
British public in a prominent fashion ; and, as it promises to occupy 
much of the attention of English engineers during the next decade, 
it will be well if the members of our profession will study the 
experience gained by our brethren in America and elsewhere. 
Much instructive information is obtainable from the important 
volume entitled ‘‘American Street-Railway Investments,” published 
a few weeks ago as an annual supplement by the Street- Railway 
Journal. 

Fifteen years ago I ventured to express the opinion that the 
main future of electric engineering lay in the direction of haulage, 
and the transmission of power for other mechanical purposes. The 

rogress of events has developed nothing to change this view. 
During the last ten years electric lighting has occupied chiefly the 
energies of European engineers; but there are very evident and 
somewhat narrow limits to the business of electric lighting by pre- 
sent methods; and the growth of invention in incandescent gas 
lighting is likely to make these limits a great deal narrower than 
had been hoped for by electricians a few years ago. Recently esti- 
mates were made for the radical and libera] improvement of the 
lighting of a large installation at present illuminated by ordinary 
gas jets. It was found that the outlay required for the desired 
results by electric plant would be from eight to ten times that 
required if incandescent gas lamps were employed; while the 
annual cost in interest, depreciation, &c., wages, and materials, 
would be with electricity more than double that with incandescent 
gas. Another more curious illustration may be cited. A certain 
engineering station was lighted with oil lamps. Although the 
lamps were of good construction, it was decided to substitute 
electricity ; and, although there was ample excess steam generating 
plant already in situ, oil engines were employed to drive the 
dynamos. The result was that the engines used more oil of the 
same quality than the lamps had previously used, and the illumina- 
tion was not so good as before. The field for the transmission of 
mechanical power by electric current is practically unlimited. 
The possible progress of its competitors, namely, transmission by 
shafting, spur and belt gearing, air, water, or other fluid, is about 
exhausted ; no important further improvements in these directions 
are probable, and the conditions under which they are, or can be, 
fairly efficient are not tolerably well and certainly known. 

The use of electric power for passenger and freight locomotion 
may be said to be still in its first infancy. The first really 
altogether satisfactory form of electric locomotion was in launches, 
the secondary battery method having for boating many advantages 
not appearing in Jand locomotion, and most or all of those special 
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disadvantages which have made it a failure on tramways being 
absent. Sir William Siemens’ launch on the Danube at Vienna 
during the Exposition of 1883 was the parent of the splendid flotilla 
of launches and gondolas on the picturesque lakes of the World’s 
Fair at Chicago in 1893. 


In spite of the original tramway installations in Ireland and the 
various interesting and instructive short lines in Germany and 
Switzerland, no fair-minded observer can dream of denying to the 
United States the honour of practically solving in a commercially 
successful form the great problem of light railroad traffic with 
electric propulsion. The honour belongs quite as much to the 
people as to the engineers of the States. It is due to no war of 
skill on the part of German, French, and English engineers that 
electric tramways have only now begun to show a prospect of 
making some headway in our Old World. It is the conservatism, 
the hardly vanquished prejudices against all new things, of the 
English people that have prevented English engineers seeing a pro- 
spect of profit in devoting their time and energies to the promotion 
of electric locomotion in this country. The American people are 
not without these same prejudices ; they operated there severely 
against the first introduction of the new style tramway. But 
resistance of this kind dies out more quickly in the rapid and 
feverish life-conditions of the States ; and luckily for the juvenes- 
cent growth of electric traction, the American public has never 
demanded the same almost absolute safe-guarding from accident 
that has been insisted on in European railway traffic. Thus the 
overhead system met no such strenuous and, to a certain extent, 
unreasonable opposition there as is now receiving, and will re- 
ceive for many years yet, in this country. It is the cheapness 
of the overhead system that has been the essential and critical 
condition that has led to practical success in America. The whole 
American railway system was born, and could never have grown to 
adolescence, except under conditions of cheap construction and 
moderately low operating expenses. The main steam railroad 
systems have now grown to mature strength, and during the last 
decade have gradually thrown off these hampering conditions of 
their youth ; so that there are now thousands of miles of railroad 
in the States as well ballasted, railed, bridged, and engined as any 
in Europe. The electric tramway systems are passing through the 
same sort of history. Every year the cost per mile is becoming more 
expensive, and the engineering standard of efficiency, safety, and 
general excellence is being rapidly raised. In European electric 
engineering inclusive of lighting—our public has endeavoured to 
impose upon us from the first conditions of comparative perfection, 
which up till now, or recently, have offered no reasonable prospects of 
commercially profitableinvestment. Thesecouncilsof perfection have 
undoubtedly greatly delayed the dawn of the new era. On the other 
hand, it may be opined with, perhaps, as little doubt that they have 
increased to almost a certainty, the probability of steady and rapid 

rogress once a fair start is made, on account of the higher level of 
шочеш and skilled experience from which we build as our basis, 
The universal American and Canadian experience has been, that in 
the minds of urban and suburban publics, the slight disfigurement 
to the highways and streets—which n» reasonable person denies— 
caused by the overhead wires, is only a small set-off against the 
greatly increased cleanliness, comfort, and speed obtained from 
electric propulsion. The amount of this disfigurement varies greatly 
with the general character and the details of the design, and we 
need entertain little doubt that in the near future it will be reduced 
considerably below the degree at which it now stands in the best 
existing installations. In works of this kind municipalities do 
right to insist very strongly on what I may call the esthetic rights 
of the public, which engineers have sinned against far too much in 
the past. In nota few places extensive electric light installations 
have been put up and taken down again. But it is safe to say that 
nowhere where an overhead electric tramway has been started and 
its comfort been since experienced, will electric traction be sub- 
sequently abandoned ; although the overhead arrangement may very 
well be improved or possibly replaced by underground conductors. 
In 1892, Mr. A. . published an excellent treatise giving 
much accurate technical information as regards the constructive 
details of both motor cars and lines. Since Mr. Reckenzaun’s book 
was published there have been many developments, but his book 
appears to be still the best on the technique of the subject pub- 
lished in our language, and it is still of the greatest value to prac- 
tical engineers. A new edition bringing the illustrations and 
descriptions fully up to date would be very welcome at the present 
time. 

I believe that the overhead systems in use are still capable of 
very considerable improvement in detail ; and that, in spite of the 
small successful progress made hitherto in underground construc- 
tion, radical changes which will solve this problem to the satis- 
faction both of the public and the shareholders will ere long be 
found in operation. At the date of issue of his book Mr. Recken- 
zaun seemed to believe in such future improvement of secondary 
batteries as will still give them a chance for tramway purposes. I 
confess I do not share these sanguine expectations, although I fully 
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admit the useful sphere of activity of accumulators for water 
traffic, and, of course, for many land purposes outside the running 
carriage. 

In the coming English development of urban and suburban elec- 
tric traffic English engineers and financiers will have the benefit of 
experience accumulated over a very large area in the United States 
and Canada. It may surprise many of your readers to learn that 
there are now at work in the United States over 12,100 miles of 
electric street railway, and in Canada about 450. A study of the 
statistics given by the Street Railway Journal in its supplement, 
entitled American Street-Railway Investments,” is of the greatest 
interest. I can only here give the briefest résumé of the more 
y nun results ; but a detailed examination of the volume will 
well repay engineers who may be looking forward in this direction. 
The mass of information supplied may be judged from its being 
packed in condensed form into 274 large quarto pages. All the 
more important systems of urban railroad are shown on excellent 
maps, many of them to large scale. The information is fully up to 
date—viz., May 31, 1896 ; but. naturally, in the majority of cases, 
it is by no means complete or detailed. Still, what is given is 
sufficient for many purposes ; and it may be surmised that in those 
cases where few figures have been obtainable they have been 
either of little importance, or else referred to cases which have 
shown no satisfactory measure of success. Much as we might like 
to learn about these latter as being often more instructive than 
those where complete success has been attained, it is obvious that 
it would be impracticably difficult to obtain figures of recent date. 
The mass of statistics given in the above volume is summarised to a 
certain extent in the July and August issues of the Síreet- Railway 
Journal. 

While there are in the United States at this date 12,133 miles of 
electric railroad, the horse-tramway mileage is no more than one- 
tenth of this, viz., 1,219 ; cable mileage, 599 ; and ** miscellaneous," 
which I presume means for the most part steam, is no more than 
619. Thus, out of a total of 14,500 miles of single track 84 per 
cent. is now electric. This mileage, owned by 916 companies, is 
worked by 26,242 motor cars and 8,729 trail cars. This gives 2:09 
motor cars per mile, and 0°72 trail cars per mile. The capital 
employed on this mileage is about £231,000,000, or nearly £19,000 
per mile. This capital is nearly equally divided between share 
capital and one or other form of borrowed capital. 

The New England States have within their boundaries 1,729 
miles out of this electrio total, this figure being largely brought up 
by the 1,093 miles in Massachusetts. The Eastern States have 
3,884 miles, of which 1,382 are in New York State. The Central 
States lead the way with 4,105 miles, of which Ohio owns 1,073. 
The Southern States own only 793 miles, and the Western 1622. 

These different sections of the country spend very different 
amounts of capital per mile upon their roads. Thus, while the 
average is £19,000 per mile, the maximum, £36,500, is found in 
New York; over £27,000 prevails in Pennsylvania, Columbia 
District, and Illinois ; about 223.000 in Rhode Island, New Jersey, 
Minnesota, and Louisiana; from £15,000 down to £10,000 per 
mile applies to some 5,000 miles, and this figure goes down as low 
as £3,500, this being the average for 49 miles in Florida, of which 
37 are electric. Here, however, there are only 23 motor cars for 
the 37 miles; while on those lines absorbing the greater capital 
the number of cars per mile is well above the average of 2:09. 
For instance, in New York State it is 3:9, and in Pennsylvania 
2°53. In Illinois, however, where the employed capital is over 
£27,000 per mile, the ratio is 2:03 motor cars per mile, that is, 
slightly under the average. But in this case there are 1°65 trail- 
cars for each motor car, a very abnormally high proportion—the 
average being 0 35 trail car per motorcar. The evident reason for 
the low proportion of motor cars and the high proportion of trail 
cars is the extremely level nature of the country. Of the 877 
miles in Illinois, 597 are within the Chicago system, which may be 
described as dead level, and outside Chicago there are none but the 
easiest gradients. 

Of the 916 electric tramway companies, only 215 bave supplied 
particulars of working costs and receipts in complete enough form 
to enable deductions to be drawn. Of these, 35 have done so for 
the last year only; 53 have done so for two years only; 31 for 
three years only ; and 96 give four years’ reports. Of course, the 
one year's reports are not so valuable as those issued for a longer 
period; but it is most interesting and instructive to compare the 
resulte, and it is possible to draw from the comparison conclusions 
as to the direction of progress and development which have a fair 
degree of probability. 

I here endeavour to give the results of my analyses of these 
results in as simple and comprehensible a form as possible. To 
facilitate reference, it may be useful to name the four classes of 
reports A, D, C and D, thus :— 


(A) Four years’ reports of 96 companies. 
(B) Three „ Р 96 + 51= 127 „ 
(C) Two ,, „ 1277 53 = 180 „ 
(D; One „. „ 180755 = 215 „ 


The following table gives the miles of track appearing in these 
reports :— 
TasLE I.—Miles of Single Line. 
B C 


A D 
Electric ............... 2291 3157 3847 4291 
[Increase ............ 444 
Horse .................. 321 414 £66 611 
Increase 95 152 45 
Cable 147 162 195 277 
Increase 15 83 82 
Miscellaneous 207 209 234 243 
Increase ............ 2 25 9 
Pi! 2960 3942 4842 5422 
Increase 976 900 580 


Although these reports cover no more than three-eighths of the 
total mileage in the States, still they may be considered as fairly 
representing the proportionate progress in the various modes of 
traction. It is evident that the increase of over 80 per cent. in a 
three-year period is almost entirely due to progress in electric trac- 
tion. The increase in electric mileage shown here is 87 per cent. 

The capital employed under these four headings, roughly trans- 
lated into English money, is as follows :— 


TABLE П. 
MS 4 | B C D 
Total capital (shares and £ | £ £ £ 
debt. 70,850,000 86, 790, 000110, 160, 000122, 770, 000 
Ditto per mile ............ 25,900 22,600 22,800 22,600 


Te share capital included here is the paid-up, not the subscribed 
capital. 

his table includes the lines operated by every kind of traotion ; 
but as electric traction covers from 75 per cent. in A to 80 per cent. 
in B of the total mileage, the amount stated here per mile may be 
taken as nearly accurate for the electric roads separately. The 
increased capital is not quite in proportion to the increased mileage. 
The increase of 866 miles from A to B appears to have been 
accomplished at the cost of £18,400 per mile. 

In the next Table III. I have tabulated the annual receipts and 
expenses obtained from the above reports. I have reduced them 
to English money per mile, as this is what is of direct technical 
interest to engineers, and I have omitted all fractions and small 
quantities, as has also been done in Tables I. and П. I bave not 
included Class D in this table, as one year's receipts and expenses 
are of little interest. 


TABLE III.—£ per Mile per Annum. 


= |А В C 
Gross receipt 3,620 5,280 5,510 
Working expenses ...... 2,250 1,970 2,020 
Fixed charges 697 708 825 
Total annual cost 2,947 2,678 2,845 
Net income ............... 675 602 495 


— — —— — — — — — —ů— 


— — — — 


Here, unfortunately, the phrase fixed charges is somewhat 
indefinite ; it does not appear to mean the same in all reports. In 
all cases it appears to include interest, or other charges upon the 
funded debt, that is to say, upon nearly one-half of the employed 
capital. But in some cases it includes fair depreciation on 

lant, &c, and in others no allowance for depreciation of any 
kind appears to have been included in the accounts as reported. 
Of course, its inclusion or omission would wholly change the 
character of the net income.” In many cases the company owns 
so much line, and leases so much more. The rents paid on the 
leased lines are presumably included in the fixed charges. The 
proportion of leased to owned lines no doubt considerably influences 
the ratio of fixed charges. 

In Table IV. are given the percentago ratios to total capital, to 
share capital, and to gross receipts. ere again minute accuracy 
is of no real interest, and only rounded-off figures are inserted. 


TABLE IV.— Percentage Ratios. 


scs A B C D 
Gross receipts to total capital ...... 158 14:9 14:5 14:0 
Working expenses to gross гесеіріз| 61°3 60:9 61:0 611 
Fixed charges to gross receipts...... 211 219 25°0 24:0 
Net income to gross receipts ........ 17:6 17:2 14:0 14:0 
Net income to share capital (paid up) — 5*6 51 40 3˙8 


It is necessary to explain that the tables I have given refer to 
the operations during the year 1895-6, and to the status at the end 
of that year. The comparison is much clearer, and less ambiguous, 
and fairer, if made between the different classcs A, B, C, and D for 
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TABLE V. 
Total miles | , Total capital| Road and Working  |Fixed charges, Net income 
single line : Electric „ паа (stock and | equipment pi "la E expenses рег | рег cent. рег сепё. 
(owned and | miles. mile Pe neos funded debt)| cost per mil Ly cent. of of gross of gross 
leased). i j per mile. | mile owned. "  |grossreceipts., receipts. receipts, 
Albany ............... 54 54 2:9 К £11,800 |. £11,800 55,080 60 17 25 
Atlanta ............... 65 65 1:5 0:15 12,800 13,400 yis des TA - 
Baltimore Traction. 101 83 0°36 0°42 an T 2,940 54 35 11 
Doston West End... 250 250 69 е 19,400 14,200 6,200 73 10 17 
Lynn and Boston... 153 149 23 0:52 8,540 7400 1,800 57 28 15 
Brooklyn Heights... 204 204 8:45 0:10 *8,700 *19,000 4,000 68 *51 17 loss 
Buffalo 143 143 1:35 0°43 14,600 16,400 1,900 31 1 
Chicago City 162 118 45 8°7 18,000 gas 5,500 631 64 30 
North Chicago ...... 100 81 2:86 1:94 22,500 5,500 47 17 56 
West Chicago ...... 201 122 2°75 И 27,700 4,180 54 22 24 
Louisville 150 110 1:82 15 12,650 si 1,700 52 28 20 
Montreal .. ......... 75 75 2°76 1:59 13,400 10,900 2,940 59 9 52 
Toronto 80 | 80 1875 | 1875 17,000 123,800 2,480 50 20 30 


* * Capital" includes “ bills payable," as the bulk of the liabilities are in this form. The whole line is leased, and“ rentals form 80 per cent. of th ё 


fixed charges. 
t Includes buildings and real estate. 


The cost of road given is almost wholly that spent by the lessor. 


one year than if made, for instance, between the average of the 
four years of A and the average of the two years of C. Table IV. 
does not show directly the differences between the working of the 
older and that of the newer lines, because B includes the lines in A, 
and C includes all those in B. In ratio of working expenses to 
gross receipts the drop of 61:3 (A) to 60:9 (B) really means that the 
31 three-year-old companies (B — А) gave 58 per cent. as this ratio 
in 1895-6. Similarly the two-year-old lines (C — B) gave 613 per 
cent. as this ratio, and the one-year-old (D - C) gave the same, 614 
per cent. The low ratio, 58 per cent., is for the same lines—866 
miles—as gave (sce above) the low capital expenditure of £18,400 
per mile. 

. On the other hand, in the ratio of fixed charges to gross receipts, 
the rise from 21:1 to 21:9 (A to B) really means that the three-year- 
old lines made this ratio 27 per cent., and similarly for the two-year- 
old lines made it 38 per cent.; both these in the year 1895-6. In 
the same year this ratio for the one-year-old lines was 25 per cent. 
This suggests the influence of a prudent resolve to check the rapid 
rise of fixed charges that had become plainly visible in the previous 
years. If we had space to exhibit this ratio from year to year, this 
rise would be recognised more readily. For the four. year-old com- 
panies for the four successive years it was 17 3, 17:9, 20:4, 21-1. 

Thus there has been a serious rise in this respect in the manage- 
ment of all the companies ; but the chief reason for the rise in the 
average is the ever increasing expensiveness of the organisation 
and equipment of the more recently established lines. The others 
may possibly have had to follow suit for competitive reasons. It 
is to this rise in the fixed charges that is evidently due the fall in 
the net earning on share capital; this is not due to increasing 
working expenses, these remaining steady in proportion to receipts. 

In Table V. I have worked out these percentages for 1895-6 from 

the last reports of thirteen of the largest individual electric railway 
systems, together with the total and the electric mileage, the motor 
and trail cars per mile, and the capital and gross receipts per mile. 
I have also added a column. Cost of Road and Equipment per 
Mile Owned." This can only be taken as a roughly approximate 
figure, somewhat indefinite in meaning. For instance, sometimes 
power-station buildings seem to be included, and oftener these are 
not so included. Much of the line also is leased, and as the earn- 
ings depend as much upon the leased us upon the owned lines, the 
figures in this column have no very intimate relation to those in the 
succeeding columns. All the figures are well rounded off ; and as 
these and most of those in the other tables are the results of my 
own calculations, the Street-Railway Journal must not be held 
responsible for their accuracy, although it is upon the reports given 
by it that our tables are based. 
San Francisco has over 100 miles of electric tramways, and St. 
Louis over 200; but the accounts being split up between many 
companies, and greatly complicated by the admixture of other 
systems than the electric, I have not included these towns. The 
surface tramways of New York are now being converted to the 
electric system ; but the conversion has not yet proceeded toa 
sufficient extent to present any instructive results. 

A careful inspection of this table will prove most interesting. 
Chicago, Montreal, and Toronto come easily first in profitable work- 
ing. Chicago City and Montreal have kept down fixed charges 
to an extremely low percentage ; but the prime condition of special 
success is heavy traffic per mile. Boston West End heads the list 
in this respect with over £6,000 per mile of gross receipts, but 
the working expenses are excessive—73 per cent. of gross 
receipts, and 23 per cent. of the employed capital—and there- 
fore the net earnings are brought down to 17 per cent. 


of gross receipts, not 80 much as one-half of those made in North 
Chicago. Naturally, with the heavy receipts per mile, we find a 
large ratio of motor cars to mileage ; but the highest ratio, viz., 
8:45 motor cars per mile, is found on the unfortunate Brooklyn 
Heights system, which, in 1895, worked at a loss of 17 per cent. 
of gross receipts, chiefly on account of the excessive rental of 
1,5; million dollars paid to Brooklyn City Railroad Company for 
the use of its lines. It owns the modest mileage 1:17, and leases 
204 miles from the Brooklyn City Railroad Company. It is clear 
that the working or operating expenses should not rise above 
60 per cent. of the gross receipts. 


NEW AMERICAN RAILWAY GENERATORS. * 


There has recently been added to the Brooklyn Nassau Electric 
Hailway power-house equipment & pair of new generators, which 
compare favourably in output with the largest hitherto iustalled 
for railway service. "These generators are direct-connected to 
Cooper-Corliss' compound engines, having crank-discs on either 
side of the generator armature. The engines are controlled by the 
ordinary pendulum governor, which regulates both the high and 
low-pressure cylinders. The high-pressure cylinder has but a 
single wrist-plate operated by one eccentric, while the low- 
pressure cylinder has two wrist-plates, each having its own 
eccentric. The governor rods controlling the cut-off collars operate 
by means of two geared segments. This method avoids a long 
reach-rod to the cut-off valve stem on the head end, and the 
vibration and consequent irregularities of governing incident 
thereto. A hand-wheel adjustment varies the cut-off of one cylinder 
with respect to the other, and thus the work may be divided, within 
certain lines, between the cylinders in any desired ratio. The 
speed of each engine is 76 revolutions per minute and the stroke 
4ft. The high-pressure piston is 28in. in diameter, while the low- 
pressure piston is 56in. in. diameter, and about 14in. deep, making 
a massive affair. Liability to cutting has been anticipated by the 
builders by placing a band of phosphor bronze about the junk-ring 
which bears on the cylinder. Either set of wrist-plates is designed 
to be worked by hand if necessary, while the reach-rods can be dis- 
connected and held thus by the throw of a lever. Means are pro- 
vided for admitting steam to the low-pressure cylinder in case the 
high-pressure crank becomes stalled on a dead centre. 

The crank-pin bearing is adjusted by two wedges, which are 
drawn together by a screw and nut, the customary strap and half- 
box being used. The crank disc is cast and counterbalanced and 
secured to the shaft by a heavy key. The journals are adjusted by 
wedges and screws, of which there are two, each having a diameter 
of 24in. and a length of 36in. The total weight on the journals is 
107 tons, or about 80lb. to the square inch. The flywheel is excep- 
tionally heavy, and is cast in sections and bolted together, each 
section having but one spoke. On the side next to the generator 
is a cast-iron guard plate, placed between the bearing and the com- 
mutator. The engine cylinders, together with the receiver used, 
are all steam-jacketed. The engine takes steam at 145lb. gauge- 
pressure, and exhausts into a Worthington jet condenser, the con- 
denser water being thrown away. 

The generators are Westinghouse machines, capable of supplying 
2,000 amperes at 560 volts. The field-frame of each is of cast-iron, 
and is composed of two massive castings, bolted together in a verti- 

* Abstract from the Elee‘rical World of New York. 
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cal line passing through the armature shaft. The pole-pieces are 
of laminated iron, and are cast in one with the field-frame. No 
pole-shoes are used. The shunt and series coils are not wound on 
forms, but are strapped together with cord and tape. They are 
held in place on the field-poles by knobs screwed thereto, the two 
coils being separated from each other fully an inch. The armature 
is of the T-toothed ventilated type. The winding is parallel, and 
as there are 12 poles, there are also 12 brushes. The coils are 
wound on the spiral and connector system. The commutator has 
780 bars, and is bolted to the armature spider. The brushes are 
mounted on arms projecting from an iron ring which is machine- 
fitted into the edge of the field frame. A bevel gear and worm 
wheel serves to manipulate this frame over the commutator. The 
generators were designed to carry an enormous over-load. They 
were originally compounded for a 10 per cent. loss, but the fields 
have since been shunted, in order to improve their operations in 
multiple with the other units. Before this was done considerable 
trouble was experienced, due to motoring. A unique feature in 
the installation of these generators is that the equaliser circuit is 
broken by the circuit-breaker, all of the actuating mechanism of 
which is located back of the switchboard. 


WATER POWER TRANSMISSION IN UTAH.* 


Nearly a year ago some interesting details were given in the 
Electrical Engineer (September 11, 1895), of the work about to be 
done by the Big Cottonwood Power Company in utilising electric- 
ally the water power of eight of the lakes in the Wahsatch 
Mountains and distributing it throughout the valley around Salt 
Lake City. We are now glad to report that the plans as first 
proposed by Mr. R. M. Jones and his associates have been 
carried out, and that the plant is to-day in successful operation. 
A few notes of this plant will, therefore, be in order. It 
should be premised that the lakes emptying into the Big Cotton- 
wood Canyon, lie at altitudes of from 11,000 to 13,000ft. above the 
sea, so that the difference of level is considerable even when the 
water is made to give up its energy at a point some 13 miles 
south-east of Salt Lake City. As a matter of fact, the Company 
has available over 1,000ft. of fall, in various spots, but at present 
is using less than 400. The power-station to which we now direct 
attention is situated in the Canyon at ** The Stairs," about 14 miles 
by pole line from the distributing or step down ” station of the 
Salt Lake and Ogden Gas and Electric Light Company, in Salt 
Lake City. At this point there із a minimum flow of 3,400 cubic 
feet per minute, which, working under 380ft. head, produces 2,447 
horse-power. During nine months of each year, it will give nearly 
4,000 horse-power. The storage reservoir at the head of The 
Stairs," has an available capacity of 24 hours' continuous flow of 
the stream, making all of the water available by using an excess 
during maximum loads and allowing the reservoir to accumulate 
during minimum loads. 68,800 horae-power hours per day of 
24 hours, is looked for from this source, of which 68 per cent. can 
be delivered in Salt Lake City in contract form, makiug 40,000 
horse power hours net daily. The 68 per cent. efficiency is derived 
from : Pelton water wheels, 80 per cent.; General Electric Com- 
pany generators, 94 per cent.; G. E. transformers (raising), 97} 
per cent. ; line transmission, 95 per cent.; G. E. transformers 
(reducing), 974 per cent., or a total of 684 per cent. 

A pipe of steel-banded redwood is anchored to the bottom of tho 
reservoir by rock piles, and is to be used in the event of its being 
necessary to drain the reservoir without interfering with the runing 
of the station. This is accomplished by closing the head-gate 
valves, and the station can thus be supplied from the natural flow 
of the stream, during such tine as the reservoir may be empty. 

The outside dimensions of the generating station are 34ft. by 
100ft. The generating plant consists of four 450-kilowatt three- 
phase 60-cycle General Electric generators, separately excited, non- 
compounded, set with armatures parallel to each other. Each 
generator is driven directly by one heavy special Pelton wheel, 
60 inches in diameter, provided with two nozzles of 3]in. diameter. 
The nozzles are provided with hood valves for shutting off, so that 
both good regulation and economical use of water are secured. 
Each nozzle at 370ft. effective head produces 310 mechanical horse- 
power, and drives the wheel at 300 revolutions per minute, its 
economical speed. The water wheel is keyed directly on the 
armature shaft in lieu of a pulley. "There are six raising trans- 
formers, 265 kilowatts each, of General Electric make. The 
apparatus is protected by ball lightning arresters, and the trans- 
formers are cooled by two Sturtevant exhaust fans, driven by two 
5 H. P. induction motors. 

The 915 poles for the line construction were selected from live 
growth of Sand Point (Idaho) cedar. The smallest are 40ft. long 
and 8in. diametcr at the top. They are placed 100ft. apart. The 


* Abstract from the Electrical Engineer of New York, 


line conductors consist of twelve wires, four circuits of three wires 
each ; all No. 2 soft-drawn bare copper, and connected to the same 
common ‘‘bus line” at the generating and at the distributing 
station. The line loss in delivering 1,520 kilowatts at 10,000 volts 
is something less than five per cent. 

The transmission line from generating to distributing station is 
14 miles by pole line. The distributing station is owned by the 
Salt Lake and Ogden Gas and Electric Light Company, who rent it 
to the Big Cottonwood Power Company at а nominal rent. It 
contains for ‘‘ step-down transformation, nine 160 kilowatt air- 
blast transformers, from the secondary side of which the Electric 
Light Company buys the current wholesale by meter. This arrange- 
ment is & most convenient one for both companies. The actual 
terms of the contract are that the Electric Light Company is to be 
supplied with all the current it can dispose of for electric lighting 
and power, in units of 10н.р. and under, the Big Cottonwood 
Company reserviog the right to supply power to motors in units 
exceeding 10 H. ., and the right to reach such wholesale users 
of power by wires erected on the Electric Light Company's poles, 
throughout all the districts within the city limits. The contract 
dates from January 1, 1896, and runs for a term of five years. Its 
conditions are that the current is bought at 2,000 volts, three-phase, 
at a stipulated price per kilowatt-hour, which will be used to supply 
electric light and power for any purpose up to 10н.р., and for 
elevator service up to any limit desired by the lessees. 2,000, 
units annually is the minimum limit of the consumption of current. * 


CORRESPONDENCE. 


. — 
ATLANTIC TELEGRAPH CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sim: With reference to the review of my little book on 
р. 786 of The Iclectrician of the 16th inst., allow me to say that 
it was quite through inadvertence that no reference was made 
io the permission given me to use the copyright pictures 
referred to. 

In the event of any further issue of the book care shall be 
taken that the ackoowledgment is added.—Yours, &c., 

242, Winchester House, E.C., O. Mott. 

October 22, 1896. 


— 


AMERICAN NOTES. 


(FROM OUR OWN OORRESPONDENT. ) 
New York, October 9, 1896. 


Storage Battery Traction .—On Monday last а new type of 
electric locomotive was placed upon a short branch of the 
Third Avenue Elevated Railway in this city for trial. The 
branch line runs from the main Third Avenue Line to the 
94th-Street ferry, on the East River, a distance of about a 
quarter of a mile. The electric locomotive took the place of 
one of the steam locomotives, and has been in active and 
satisfactory service ever since it first started. As far as known 
it is doing fully as well as the machine it supplanted ; but the 
main point to be determined is the question of economy. The 
electrical and mechanical systems are conceded to be correct ; 
all that is now left to settle is the cost of operation. This 
locomotive differs from all its predecessors in that it carries 
quite a large plant of accumulators with it. A third-rail con- 
ductor placed outside of the main track, and parallel thereto, 
supplies the current at 500 volts pressure to the locomotive, 
which is equipped with two 125 н.р. General Electric 2,000 
single-geared motors, controlled by the ordinary series-parallel 
controller. The current is taken from the third rail by means 
of two trolley shoes supported directly under the journal boxes 
of the two main driving wheels. The battery equipment of 
the locomotive consists of 256 chloride accumulator cells, 
which are connected in multiple with the motors. The object 
of this battery equipment is to equalise the load on the 
generating plant. When the locomotive is not absorbing 
current the batteries are being charged, and should an exces- 
sive demand for current lower the potential at any point on 

* For particulars of the syatem of distribution in Salt Lake City, see 
The Electrician, 
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the line both generator and battery deliver their current, thus | deposit, £2,000; definite deposit, £4,000. All particulars from 
equalising the load. The batteries are charged and discharged | the Ministerio de Ultramar, Madrid. Tenders by Dec. 13. 


automatically. They charge when the car is descending 
grades, and they discharge in ascending grades, or where 
there is conges'ed traffic. Thus the conductors can be pro- 
portioned for, and always carry the average load, and the 
potential at the locomotive is practically a constant quantity. 
This experiment is attracting much attention among electrical 
and railway engineers, and the projectors of the system are 
sanguine as to the final results. So far the locomotive has 
proved itself well able to handle the traffic on the line, which 
is severe at certain times of the day. 


The Drawbaugh Case.—The Drawbaugh telephone case 
again came to the surface on September 29th, when the Court 
of Appeals of the District of Columbia, in Washington, ren- 
dered a decision in the case of Daniel Drawbaugh, who was 
unable to obtain patents for certain alleged new improvements 
in telephone transmitters. The decision affirms the decree of 
the Commissioner of Patents, and holds that Mr. Drawbaugh 
was not the inventor of the transmitter in question. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New шол» 
Price Lists, and simular matter should be sent early in the week. ] 


SPECIAL NOTICE —The 1896 (fourteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. The published price of the Directory and Hand- 
book is 78. 6d., post free 8s. 3d. ; abroad 9s. 

The New Edition for 1897 is in active preparation, and circulars and 
full information have already been forwarded to the Colonies, India, 
Asia, Africa, and North and South America. British and Continental 
circulars and particulars will shortly be forwarded. The Subscription 
price remains 5s., postage 9d.; abroad, 68. 6d. post free. After publi. 
cation, 78. 6d., by post 8s. 3d., abroad, 98. post free. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— 

% THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A 
Fleming, M.A., D.Sc., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. П., price 12s. 6d. post free, is also ready. 

* MorivE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
E. Tremlett Carter, C.E., M.I.E.E. Ready ina few days. Price 12s. 6d., 
post free ; abroad, 12s. 6d. 


TENDERS Invirep.—Particulars will be found in our advertise- 
ment columns of tenders required by the Town Council of Torquay 
for the supply and erection of plant, &c., at the electricity works 
which are about to be erected. Specifications, &c., can be obtained 
from Mr. W. H. Trentham, consulting engineer to the Council, 
39, Victoria-street, London, S. W., or of Mr. Fredk. S. Hex, the 
Town Clerk, Town Hall, Torquay, to whom tenders have to be sent 
in not later than 3 p:m. on Tuesday, Nov. 3. 


—— —— The borough electrical engineer of Bradford (Mr. Alfred 
H. Gibbings) invites tenders for the purchase of 117 Aron, 86 
Frager, 24 Edison and 21 Oulton-Edmondson electricity meters. 
Lists giving details and capacity of the meters may be obtained 
from the Electricity Office; and tenders should be sent in to 
Mr. Gibbings, Town Hall, Bradford. Further particulars appear 
in our advertisement columns. 

The Council of the County Borough of West Ham 
require tendera for four steam alternators and exciters, surface 
condenser and pumps, station switchboard, &c., high and low 
tension mains, &c., transformers, sub-stations, &c. ; instruments, 
arc lamps, posts, &c., and crane, for their electricity supply works. 
Plans, specifications, &c., can be obtained at the office of the 
Borough Electrical Engineer (Mr. John J. Steinitz), Town Hall, 
Stratford, E.; and tenders must be sent in to Mr. Fred. E. Hilleary, 
Town Clerk, the Town Hall, West Ham, E., not later than four 
o'clock on Tuesday, Nov. 24. Some further particulars are given 
in our advertisement columns. 

The Highways Committee of the Leeds Corporation 
require tenders for the erection of the side and centre poles and 
brackets for the new electric tramway from Roundhay to Kirk- 
Stall. Particulars can be had from the Highways Department, 
Whitehall-road, Leeds. Tenders by 26th inst. 

— — The Spanish Minister of Marine invites tenders for the 
laying of a submarine telegraph cable between the islands of Luzon, 
Panay, Negros, and Cebu (Philippine Islands) Provisional 


TENDERS INvrTED.— Tenders are invited for the concession for 
the establishment of electricity works at Homburg. A consump- 
tion equal to about 500,000 lamp hours per year will be taken by 
the municipal authorities. enders to Der Magistrat (Bau 
Verwaltung). Homburg v. d. Höhe, by Nov. 1. 


—— The municipal authorities of Ayelo de Malferit 
(Valencia) invite tenders for the concession for the electric lighting 
of the town for five years. Tenders to El Secretario del Ayun- 
tamienta de Ayelo de Malferit (Valencia), by 27th inst. 


The French Posts and Telegraphs Department requires 
tenders for the supply of telegraphic apparatus on the Baudot 
system. Particulars can be obtained at the office, 103, Rue de 
Grenelle, Paris, to which address tenders must be sent by 29th 
inst., addressed to the Sous-Secrétariat d’Etat des Postes et des. 
Télégraphes. 


OFFERS Invrrep.—An Advertiser wishes to negotiate for an 
electric-light installation of about 500 lamps. Mr. R. A. Came, 
the Spa Hydropathic, Woodhall Spa, Lincs., invites replies. 

TENDERS ACCEPTED.—The tender of Messrs. Laing, Wharton and 
Down Seales for wiring and providing the necessary mains and 

lant for the electric light installation at the Hackney Town Hall 
or the sum of £1,254, has been accepted by the Hackney Vestry. 
Boiler power from the public baths will be utilised in connection 
with this installation. The necessary excavation work will be done. 
by the Vestry’s employees at a maximum estimated cost of £120. 


—— The Directors of the Dundee Royal Lunatic Asylum 
have accepted the following tenders for the supply of plant, &c., 
for the installation at the asylum :— 

For wiring and fittings, engine, dynamo, &c., switchboard and accu- 
mulator for the lighting of the asylum, superintendent's house, lodge and 
grounds—Messrs. Lowden Bros., North Tay-street, Dundee, £2,281. 17s. 

For boiler, steam pump, piping, &c.—Meesrs. McFarlane, Machan and 
Co.. Dock-street, Dundee, £265. 

For complete installation at Gray House private asylum, including 
oil engine, dynamo, switchboard, accumulator, and all fittings—Messrs. 
James Maxwell and Son, King's-road, Dundee, £501. 15s. | 

——— The Leyton (Essex) District Council have received the 
following tenders for wiring and fitting the Town Hall for the 
electric light :— 

Spagnoletti and Crookes, Goldhawk-road, London, W. 21 : 


(accepted) с.о сикез». РИЯ 31 15 6 
T. П. Ta lo вау ИАЕА" eO. 220 8 3 
Roff and Sonn VVV 19 6 
Buchanan and Coo ttt. .. . . 187 14 10 
Paterson and Cooper 4 . 159 0 0 
Douglas C. Bate сы 158 15 8 
П АТУ dero A 8 147 14 11 


SALE BY AvCTION.—-Messrs. Protheroe and Morris, of 67 and 68, 
Cheapside, London, E. C., will sell by auction, on the premises, 89, 
Worship-street, London, on Tuesday, Nov. 3, at one o'clock, a 
quantity of valuable electrical plant and machinery, belting, over- 
head gears and slides, lathes, shafting, &c., and a 3 n.r. Spiel oil 
engine, together with furniture and effects. Some additional par- 
ticulars will be found in our advertisement columns. 

SALE BY TENDER.—Mr. Edward Cecil Moore (trustee in re Pater- 
son and Cooper), 3, Crosby-square, London, E.C., invites tenders 
for the purchase of the goodwill, fixtures, fittings and furniture, as 
a going concern, of the old-established and profitable electrical 
contracting business carried on for so many years by Messrs. 
Paterson and Cooper. The particulars, which will be found set 
out in our advertisement columns, state that the average turnover 
for the past six years has exceeded £10,000 per annum, and has 
shown a satisfactory gross profit. 

REMOVAL Notices.—Messrs. Mavor and Coulson notify that they 
have removed from 57, West Nile-street, to 47, King-street, 
Bridgeton, Glasgow. 

— ———— The British Thomson-Houston Company (Limited) 
notify that they are removing the head offices from 38, Parliament- 
street, S.W., to more commodious offices at 83, Cannon-street, 
London, E.C. 

APPOINTMENTS. —Mr. A. E. Whitwham, of Huddersfield, has been 
appointed mechanical engineer to the Huddersfield electric supply 
station, and Messrs. E. W. Dunton and A. H. French, both of 
London, as electricians-in-charge. 

Mr. C. M. Mayson has been appointed electrician in 
charge at the Whitehaven electric works, vice Mr. Watts resigned. 

APPOINTMENT Vacant.—The Electricity Committee of the City 
of Worcester are prepared to receive шлш for the post of 
electrician-in-charge at the electricity works, at a salary of £90 per 
annum. Some further particulars are given in our advertisement 
columns, and applications must be sent in by the 31st inst. to Mr. 
E. T. Ruthven Murray, city electrical engineer. 

he Corporation of the Borough of Blackpool require 
a mains superintendent. Must be a capable and experienced e'ec- 
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trician. Salary £2. 108. per week. Applications must be sent to 
Mr. Robert C. Quin, Borough Electrical Engineer, by Nov. 2. 
Some further particulars appear in our advertising columns. 

PARTNERSHIP. —Mr. Guy C. Fricker, 149, Fleet-street, London, 
E.C., has taken Mr. Francis Miller into partnership. 'The firm 
will be styled Fricker, Miller and Co. 


EXTENSION OF Wonks.—The Consolidated Telephone Company 
notify that, although they have found their new works at Coventry 
more commodious than the old shops at Farringdon-road, London, it 
has yet been found necessary to considerably extend the works, 
owing to the extent of orders in hand. 


New Wonks.—Messrs. W. Н. Willcox and Co., the well-known 
manufacturers of and dealers in engineer's stores, &c., have recently 
taken new works in which to manufacture their patent wire-bound 
hose. This hose was originally all manufactured in Ireland, but 
owing to increased demand it has been found necessary to establish 
works in London to execute English orders. A very large business 
is done by Messrs. Willcox and Co. in wire-bound hose, which is 
supplied for a large variety of uses. Tho list of users includes the 
various Government Departments, Municipal Authorities, and the 
leading commercial houses. 


AGENCIES WANTED.— An English export house wishes to negotiate 
with engineers and manufacturers who are not represented in the 
Argentine Republic with & view to securing agencies for their repre- 
sentatives in that country. Some further particulars are given in 
an advertisement elsewhere. 


An established firm of engineers in South Africa requires 
the sole agency of a manufacturing firm for electrical fittings, cables 
and accessories. See advertisement. 


DISSOLUTION OF PaRrTNERSHIP.—The dissolution of the partner- 
ship between Mr. H. Thorpe, 59, Theobald’s-road, W.C., and 
Mr. H. Waring, 18, Berkeley-road, Crouch Hill, N., carrying on 
business as mechanical and electrical engineers at 59, Theobald’s- 
road, and 34, Eagle-street, W.C., London, is announced. Debts 
will be received and paid by Mr. Thorpe. 


PRESENTATION.—Mr. George C. Sillar, works manager of the 
Brush Electrical Engineering Company, who has been in the ser- 
vice of the Brush Company for 15 years, was married last week, 
and his friends and colleagues in the Company celebrated the 
occasion by presenting him with a clock. 


PATERSON AND Cooper (IN LiquipaTiIon).—The public examina- 
tion of Messrs. E. J. Paterson and О. Е. Cooper took place at the 
Court of Bankruptcy, London, on Friday, before Mr. Registrar 
Brougham. The bankrupts stated that their solvency or insolvency 
depended entirely upon the ү obtained for their patents. А 
summary of the affairs of the firm was given in our issue of Oot. 9; 
and beyond the details then furnished nothing of importance trans- 
pired at the examination. The following is a list of trade creditors 
for amounts over £10 :— 


Henley’s Telegraph 


; M. Spencer and Sons ... 20 
Works Company 20 


133 7 6 Woodhall and Sons ...... 


000000 


Edison and Swan Co. ...£945 0 0 T. A. Parry and Co £55 6 0 
Jaeger Gebrüder ......... 650 6 0 |Nettlefold and Sons 52 15 11 
W. T. Glover and Co. ... 395 0 0 | Midland Lighting Co... 28 12 6 
Robey and Co. (Limited) 519 14 0 L. Williams and Co....... 27 16 8 
F. Paterson 510 0 0 Thames Iron Works Co. 26 10 0 
Telegraph Manufacturing | Lawrie and Bishop ...... 25 7 0 
Company 266 17 10 | Dalziel and Co 26 3 
Н. B. Barnard and Sons 259 15 6 Magnet Forge 24 17 0 
Beecroft and Wightman. 231 6 3. Lankester & Sons (Ltd.) 24 2 
Armend et Cie............. 228 9 O Parsons, Fletcher and Co. 24 5 6 
Société Française des ‚ W. Preston and Son...... 21 5 6 
Procédes Hermite.. ... 215 4 11 А. and R. Cochrane 25 2 2 
E. G. 1л4дд.................. 200 0 0 Hulbert Bros. . 25 7 6 
United Gutta Percha Со. 179 10 6 Whitehouse and Thomas 23 0 9 
А. E. Cooper 157 9 2 E. Tautz and Sons 22 0 0 
McGeoch and Co. ......... 138 7 0 London Electric Wire Co. 21 0 0 
Smith and Sons............ 133 8 10 Johnson, Matthey & Co. 20 ü А 
4 7 
Abel and Imray 122 18 10 St. Bride’s Press ......... 19 16 6 
Conze and Simon ......... 121 18 4 Pfeil, Steddall and Co... 18 11 8 
A. Vandam and Co. ...... 115 7 7 Moss and Co. ............... 18 4 10 
Northey and Cooper ... 105 10 0 J. EAS rn 17 10 10 
Bilbie, Hobson and Со .. 98 4 0 Callenders Co 17 8 9 
Hens 8 94 11 1 G. P. Wall.................. 15 17 6 
J. Richards ............... 84 16 2 W. H. and A. Nutting... 15 14 2 
W. R. Saltrich ............ 77 14 5 Sheppard, Allerton and 
Johnson and Phillips ... 75 16 6) Madeley .................. 15 9 10 
B. Verity and Sons ...... 54 0 | T. Sanders . 13 9 7 
Archibald Campbell...... 55 10 0 Brush Co 13 7 6 
. E. Harding... 51 2 8 Morgan Crucible Co. ... 12 18 9 
J. E. and 3. Spencer 50 6 35 Stewart and Clydesdale 
Playfair and 'l'oole ...... 49 5 0| (Limited) 11 6 8 
Markt and Co. ............ 49 0 0 |Starnesand Son............ 10 5 3 
General Electric Co....... 47 15 10 | Gabriel and Angenault... 10 0 0 
Britannia Rubber Со. ... 37 6 71 Bankers’ claims 779 19 2 


Bankruptcy.—Proofs of claims against G. H. Barnes, 11, 
Chestnut - road, Moseley, Worcestershire, and A. T. Barnes, 20, 


Drayton-road, King’s Heath, Worcestershire (trading as makers of 
electric light fittings, &oc., under the style of С. H. Barnes and 
Со., а Bissell-street, Birmingham), must be sent in by Nov. 4, 
preparatory to payment of dividend. Mr. L. H. Elkington, 39, 
Newhall-street, Birmingham, is trustee. 

BANERUPTCIES. —ÁÀt the London Bankruptcy Court the public ex- 
amination took place of Ronald H. Bridie. From 1888 to 1891 the 
debtor was an electrical engineer's assistant, then commenced busi- 
ness as & consulting engineer with £600 capital, and removed to 
8, St. Benet's-place, London, E.C., in 1893. Against unsecured 
liabilities amounting to £2,149. 16s. the assets are £41. 63. Аб 
the first meeting thc creditors accepted & composition of 7s. 6d. 
Failure attributed to speculations on the Stock Exchange. Exami- 
nation concluded. 

—— —— A meeting is to be held at 50, Frederick-street, Edin- 
burgh, on the 28th inst., in re Wm. Gray, jun. (trading as the 
Scottish Electrical Engineering Company, and as Gray and Son, 
at 52, Frederick-street) to consider trustee's memorial to counsel. 

—— — — John William Grieves, described as exhibition 
promoter," of St. Martin's House, Gresham-street, London, 
trading as The International Trade Exhibition Syndicate," has 
failed. The International Trade Exhibitions (Limited) write to say 
that Mr. Grieves has no connection with that concern. 

J. K.” Parent TERMINALS.—Messrs. J. Kandt and Co., of 


is 3 


the simplicity of this design of terminal. The terminals are made 
in five different styles, to suit various requirements, and should 
prove especially useful where rapid and temporary connections have 
to be made. These terminals were exclusively used at the recent 
Berlin exhibition. 

CRYSTAL ELECTRIC Lamp Company.—An extensive range of 
premises known as the Bedford Iron Works at Bedford passed 
about 12 months ago into the hands of the Crystal Lamp Com- 
pany, of St. Stephen's-chambers, Telegraph-street, E.C. The 
premises have now been altered to meet the special requirements 
of an electric lamp factory, including the complete equipment of 
the special plant and machinery which such manufacture requires. 
Steam motive power to the extent of 100 н.р. is provided. The 
conduct of the works is under the direction of Mr. Harrison, 
assisted by Mr. Pickering, and about 60 hands are already employed. 

SIEMENS AND HarskE ELECTRICAL Ore REpucrioN PRocess.— 
This process is, says the African Review, now being used at a 
number of the principal mines in South Africa, and is about to be 
adopted by many others. Out of 45 mines at present producing 
gold, one-sixth are already using the process. Altogether the 
outlook for the electrical treatment of refractory ores and slimes 
seems most promising. 


Power Puurs.— An illustrated catalogue of hydraulicand pump- 
ing machinery for all purposes, including electrically-driven pumps, 
reaches us from Messrs. Rumsey and Co. (Limited), of Seneca 
Falls, N.Y., U.S.A. The catalogue is neatly got up, and the illus- 
trations show clearly a number of machines of the Company's 
manufacture. 

OoMMERCIAL CABLE CoMPANY.— We have received an excellent 
print of the huge building block forming the principal offices of the 
Commercial Cable Company, New York. The picture is well set 
off by a comparison being possible with the surrounding structures, 
the highest of which does not reach to the middle of this tremen- 
dous pile, representing no less than 20 storeys, surmouated by huge 
domes, these being surmounted again by flagstaffs, from which the 
Company’s flag floats proudly. We earnestly trust nothing will 
ever happen to this great building, which, we presume, is more or 
less filled with the operators and staffs of the Commercial Company 
and its Postal Telegraph ally. 

ELECTRICAL Accessories List.—Mr. Archibald J. Wright for- 
wards his new list of electric bells, batteries, pushes and other 
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accessories. This is a well-illustrated 4to list, in which a variety 
of electrical accessories are illustrated, described and priced. 

FREEMASONRY.—The installation of W. Bro. Thomas Wholey as 
Worshipful Master of the Telegraph Cable Lodge was celebrated 
on Monday last at the Ship and Turtle,” Leadenhall-street, 
London, E.C. At the banquet which followed a lengthy musical 
programme was an enjoyable feature. 


BatH.—At the Urban Sanitary Authority's meeting Mr. Alder- 
man Sturges, Chairman of the Electric Lighting Committee, recom- 
mended that permission be obtained to borrow £58,000 for electric 
lighting purposes, in place of the previously sanctioned amount of 
£45,000. He explained that the necessity for the increase was a 
desire on the part of the Committee to provide for a much larger 
extension of the electric mains than that originally contemplated. 
Mr. R. Hammond, consulting engineer to the Corporation, ex- 
plained the details of the extension scheme ; and the proposal was, 
after a lengthy debate, agreed to. The Local Government Board 
inquiry is fixed for the 30th inst. 

Bray.—At the meeting of Township Commissioners on Monday, 
after the election of Sir Henry Cochrane, D.L., as Chairman of the 
Commissioners, a deputation was received, who laid before the 
Board particulars of a scheme for electric tramways in Bray. Mr. 
Molloy, who introduced the deputation, said that it was intended 
to run trams along the Esplanade-road and other main thorough- 
fares in the direction of Enniskerry, and later on the tramway 
would extend through Novara and other parts of the township. 
The promoters were not tied to any particular system, but the cost 
of the conduit system would be £3,000 or £4,000 a mile in excess 
of the overhead system. After the deputation had withdrawn it 
was resolved to ask Mr. Molloy to supply the Commissioners with 
all plans in reference to both the electric tramways and the pier 
Schemes. 

Воктом-ох-Ткемт. Тһе Library Institute buildings are to be 
lighted electrically. | | 

Canbirr.— The Cardiff Lighting and Electrical Committee have 
approved the minutes of a sub-committee recommending that the 
electric lighting works shall be constituted a separate department, 
distinct from that over which the Borough Engineer has supervision. 
The accounts for the financial year to March 31, 1896, just issued, 
show that for the period from July 30, 1894, to March 30, 1896, 
the total expenditure on electric lighting account, including loan 
charges, was £7,414, and the receipts during the same period £4,660. 
To make up this deficiency contributions were taken from the dis- 
trict rates. It is not, however, anticipated that there will be any 
further call necessary, the nett rentals having increased from £666 
for the quarter ended September, 1895, to £1,641 for the three 
months to March, 1896. 

Cotwyn Bay.—The local authorities are discussing the lighting 
of the promenade, and it has been decided to ascertain the relative 
cost of gas and electric light. 

CORPORATIONS AND TRAMWAYS.—An interesting discussion took 
place at the meeting of the Association of Municipal Corporations 
in Manchester on Wednesday, when it was agreed to urge upon 
the Government the necessity of passing a Bill through Parliament 
conferring upon Municipal Corporations the power to place and run 
carriages upon the tramways constructed under the Tramways Act, 
1870, notwithstanding anything in that Act to the contrary. The 
Mayor of Blackpool pointed out that the Tramways Act prohibited 
Corporations working their own tramways, but that the Light 
Railways Act, recently passed, practically recognised municipal 
control. Sir Albert Rollit, who presided at the meeting, pointed 
out that he had several times introduced such a Bill, but con- 
sidered it impossible for a private member to carry such a measure 
through the House. It was a matter for the Government, 

DusLiN.—The Lord Mayor and other members of the Corpora- 
tion and the City Engineer on Saturday visited Pigeon House Fort 
(which the military authorities are vacating) with the object of 
ascertaining its suitability as a site for an electricity supply station, 
and unanimously approved it. Amongst the advantages of the site 
would be a large saving in cost of carriage of coal. 

Doveras (Isie оғ Man).—A scheme for lighting the Loch 
Promenade electrically, as well as other portions of the district, is 
now before the Town Council. It is suggested that an installation 
costing £10,000 would provide plant sufticient for the initial work 
in connection with the scheme, which could be worked at a profit. 
The Council are being advised in the matter by Mr. S. V. Clirehugh. 

EALINd.—At last week's meeting of the District Council the 
surveyor reported that the number of 8 c.p. lamps connected was 
equivalent to 9,130, and he anticipated that at the end of the 
second year the receipts in the electricity department would 
more than cover liabilities. 

ExETER.—ÀAt the last meeting of the City Council a special 
Committee on electric lighting reported that a difficulty had been 
experienced at the Electric Light Works owing to the non-delivery 
of plant ordered from the Brush Company, and that in consequence 


two transformers had to be purchased elsewhere. It was stated 
that the order to the Brush Company had been cancelled. No 
opportunity was given to the members of the Council to hear the 
Company's explanation regarding tho non-delivery of the plant. 


Exursition.—Mr. H. Engel has issued particulars relating to the 
proposed Electrical and General Engineering Exhibition to be 
opened at Newcastle-upon-Tyne in February next. The plans for 
the new buildings have been duly passed, and, as noted elsewhere, 
the contract for the building has been let. The exhibition will be 
an international one, and one of the chief objects is to illustrate as 
accurately as possible the changes and developments that have taken 

lace in electrical] and general engineering since the accession of her 
ajesty in 1837. | 

EXPORTS OF ELECTRICAL APPARATUS AND MATERIAL. —The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from October 14th 
to October 20th, with the ports of destination 

Argentina—Buenos Ayres, £380 (including £15 telephones) Austra- 
lasia—Adelaide, £15 ; Brisbane, £781 (telegraph material); Christchurch, 
£16 ; Launceston, £116 ; Melbourne, £333 (including £201 telegraph 
material) ; Perth, £623 (including £98 telegraph material) ; Sydney, £328 
(including £140 telephone materia). Belgium —Antwerp, £26. Burm u 
—Rangoon, £29. Cunada— Halifax, (N. S.), £8,309 (including £8,257 
telegraph material); Mon! real, £25. Canary Jslands—Teneriffe, £120 
(telephone material). Ceylon—Colombo, £168 (including £62 telegraph 
material), China—Shanghai, £69 (telephone stores). Cochin China— 
Saigon, £20. Denmurk—Copenhagen, £268 (including £227 telegrapk. 
material). Egypt—Alexandria £140 (including £22 telephone stores) 
Holland —Amsterdam, £50; Flushing, £45; Rotterdam, £11. Hong 
Kong, £55 (telephone stores) India—Bombay, £31 ; Calcutta, £47 
Japan—Yokohama, £240. Norway—Christiania, £50 (telegraph material) 
Russia—-St. Petersburg, £75. South Africa—Cape Town, £2.5(4 
(including £2,222 telegraph material); Durban, £44 ; East London 
£1,539 ; Port Elizabeth, £1069. Spain—Pasages, £83. Sweden—Goth 
enburg, £67 (telegraph material); Stockholm, £92 (telegraph material) 
Uruguay—Monte Video, £186. Total, £17,954. 

FarALITY.—AÀ boat carrying two operators from the Anglo 
American cable station at Valentia capsized during a squall, one 
of its occupants, George Hutton, being drowned, and the other, 
William Thompson, narrowly escaping the same fate. 


Grasaow.—The Corporation are experimenting with lamp-posta 
6ft. to 8ft. higher than those hitherto used, and a globe lamp on a 
projecting arm instead of octagon lanterns. ' 


GrmmsBY.—The Town Council have decided to shelve the question 
of applying for a Provisional Electric Lighting Order for twelve 
months. ` 

Нлммевзм1тн (LONDON).—The Vestry announce, under date of 
Oct. 16, that they will shortly be prepared to supply electric 
current to private houses and business premises in Hammersmith- 
road, Broadway, King-street, Brook Green-road, Shepherd’s Bush- 
road, Shepherd’s Bush Green, Goldhawk-road, and Uxbridge-road. 

HaANLEY.—The Town Council have adopted a report of their Gas 
and Electric Light Committee containing a recommendation that 
the necessary mains be laid down Union-street for supplying 
electric current to the Infirmary and Free Library. : 

HorsaonN (LoxDON).— The Board of Works have decided to remit 
the whole question of the electric lighting of the Holborn district 
to the Works Committee to consider and report. | 

Hovz.— The Urban Council have agreed to a modification of 
their agreement with the Hove Electric Lighting Company, so as 
to permit the Company to supply current at 220 volts to new 
consumers. "AN 

HUDDERSFIELD. —Àt the Town Council's meeting, on Wednesday, 
it was proposed to light portions of the central wards by electricity, 
in place of gas, which it was estimated would effect an annual 
saving of about £130. This was agreed to. 

IpswicH.—An important and protracted discussion took place at 
the last meeting of the Town Council on the details of the electric 
lighting schemes prepared by Prof. A. B. W. Kennedy and pre- 
sented by the Electric Lighting Committee. "Three schemes are 
before the Council: one in which an estimated outlay of £18,000 
is involved, the second representing £30,200, and the third and 
largest scheme £41,900. The Committee made no recommendation 
to the Council and it was, therefore, left for the members to 
discuss the matter from a general standpoint. The discussion 
opened with the interminable question of the position of gas 
shareholders in regard to their votes, after which Mr. Pratt 
moved that instructions should be given to the Electric Lighting 
Committee to take steps to apply for a Provisional Order under the 
Electric Lighting Acts next Session, the Order to embrace the area 
covered by Prof. Kennedy's largest scheme. Mr. Pratt pointed to 
the success of the eleotric light at Yarmouth, and in alluding to the 
fact that on the first year's working of that town's undertaking 
there was a deficiency of £766, said that, considering the very 
greatly superior lighting which the town possesses, he did not con- 
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sider this was a deficiency at all. Mr. Pratt was careful, while 
urging the adoption of his motion, to refer to those towns where 
the electric light was regarded as only partially successful, and 
urged that this partial success was practically an entire success 
from the fact that the vast improvement in the lighting of the town 
was worth a great deal more than the insignificant sums shown as 
debits in the electric lighting accounts. There were already 16 
private installations in Ipswich, and these could be taken as con- 
clusive evidence that there was a demand for the electric light. 
Mr. Pratt’s remarks were received with general approval, and the 
motion was finally carried by 21 votes to 6. 

Keswick (CUMBERLAND).—The District Council are negotiating 
with the local Electric Light Company for the purchase of the 
Company's works. 


KiNcswoop (BRISTOI).— At Tuesday's meeting of the Lighting 
Committee of the Urban Council consideration was given to a pro- 
posal that the Council should purchase Parfitt's electric lighting 
plant, which is now rented by the Council. The matter having been 
discussed, it was decided to recommend that an expert be called in 
to value the plant with a view to the final decision of the Council 
being given. 


LivERPOOL. — The Corporation have decided to enter into negotia- 
tions with the Tramways and Omnibus Company with the object of 
acquiring and working the tramway service of the city. A special 
meeting of the Corporation is shortly to be held to consider the 
question of applying for a Provisional Order, enabling the Corpora- 
tion to take over the tramways and work them by mechanical power. 
On Tuesday the Lighting Committee of the Corporation discussed 
at its final meeting for the present municipal year the work of the 
Committee during the past 12 months. The lighting by electricity 
of a number of the chief thoroughfares of the city had b een autho- 
rinsed, but only slow progress had been made owing to the unavoid- 
able delay in perfecting the details of a satisfactory system of street 
lighting. These difficulties were now well overcome, and there 
was every probability of the whole of the work being completed by 
the end of November. It was anticipated that by the end of October 
the total lamp connection would be equivalent to 48,500 8 c.p. 
lamps against 41,500 when the Liverpool Company’s business was 
taken over by the Corporation in July. The new supply station in 
Paradise-street would be opened some time in November. The 
Board of Trade has signified its approval of the system on which the 
d has decided to supply electrical energy. The Directors 
of the local gas company do not take at all kindly to the altered 
pu brought about by the transfer of the Liverpool Electric 

upply Company's undertaking to the Corporation. Suggestions 
have been made to the gas company that the Corporation should 
be allowed to appoint two or three of the Directors of the gas 
company, with a view, we presume, to the better safe-guarding the 
interests of the gas-consuming public. This proposal has been 
very peremptorily declined. However, the Lighting Committee of 
the Corporation do not appear to have taken the refusal meekly, 
and are making requests for information regarding various points 
—amongst others, as to the quality of the illuminant supplied by 
the Gas Company. 


LrANDUDNO.—Àt Wednesday's meeting of the District Council a 
letter from Messrs. Dickinson and Co., of Birmingham, asking for 
the support of the Council to their scheme for the construction of 
an electric tramway to connect Colwyn Bay, Llandudno, and Con- 
way was discussed. Messrs. Dickinson intimated that the idea 
had been approved by the Colwyn Bay authorities. The Council 
resolved to consider the plans. 


Lonvon Country Councit.—At Tuesday's meeting the Finance 
Committee reported upon the application of the Shoreditch Vestry 
to borrow £31,381 for the purpose of its electric light and dust- 
destructor scheme. The Vestry asked that the whole should be 
treated as one loan, and the repayment spead over 42 years. 
The Committee, however, could not accept this suggestion, and 
recommended that a loan should be granted to the extent of 
E15, 415 for electric lighting purposes for repayment іп 42 years; 
and, further, that the Vestry be notified that, as they had elected 
to spread the whole of the initial cost of the electric light instal- 
lation over 42 years, the Council would decline to give its sanction 
to the raising of any loan to replace plant and machinery during 
the currency of the loan, and would expect the Vestry to provide 
for all renewals required during that period out of a sinking fund 
to be provided for the purpose or from the maintenance account. 
This recommendation was agreed to. Mr. Goodman asked if in 
November last the Islington Vestry applied for a loan of £25,000 
for electric lighting purposes, and had only just received permis- 
sion from the Council to use the money. Mr. Hoare replied that 
this was the case ; he could not account for it, and the matter was 
receiving the attention of the Finance Committee. 

Lona-Distance TELEPHONY.—It is stated that recent trials of 
the telephone between Antwerp and Berlin have proved sufficiently 
successful to warrant the respective Governments in placing the 
two cities in direct telephonic communication. | E 


MANCHESTER.—It is stated that the Corporation propose to 
include in a Bill about to be promoted a clause authorising them 
to supply electric current to local authorities outeide the City 
boundaries. . 

Market Licutinc.—The Markets Committee of the Liverpool 
Corporation have decided to light St. John’s Market electrically 
early in the new year. | 


Mexican PATENT Law.—Some important amendments have 
recently been made in the Patent Law of Mexico. The owner of 
a patent of invention or improvement must prove at the end of 
stated periods of 5, 10, and 15 years the existence of his patent ; 
and in order to secure possession of his invention must lodge at 
those periods $50, $75, and $100 respectively. Other modifications 
affecting existing patentees have also been made. 


MippLEsBROUGH.—The Imperial Tramways Company having 
proposed to introduce an electric system of traction similar to that 
in use at Hartlepool, members of the Corporation inspected the 
Hartlepool tramways on Wednesday, and were much impressed by 
the swift and easy working of the system. 


Miners’ Sarety Lamps.—In the course of his presidential 
address at the annual meeting of the South Staffordshire and 
East Worcestershire Institute of Mining Engineers on Monday 
last, Mr. R. S. Williamson, referring to the question of miners’ 
safety lamps, said the day was not far distant when the use of 
naked lights underground would be prohibited by law, and elec- 
tricity would no doubt form a more important factor in the 
lighting of mines. All safety lamps should indicate the presence 
of firedamp and stythe. 


NewcastLe.—Messra, Bruce and Still, builders, of Liverpool, 
have secured the contract for erecting the Newcastle Electrical 
Exhibition buildings. 

New DEER (ABERDEEN).—The New Deer Lighting Committee 
have resolved to communicate with several firms of electrical engi- 
neers with the view of obtaining information as to the probable 
cost of the establishment of electricity works for public and private 
lighting. The Committee consider that sufficient water-power is 
available in the district for power purposes. 


Ratine Action.—Mr, J. B. Wood, of Henley Hall, near Ludlow, 
successfully appealed against a valuation recently made of a turbine 
and dynamo plant used in lighting his private residence by elec- 
tricity. Part of the plant was at a flour mill on the estate and 
part at the Hall. The plant at the mill, which cost £230, was rated 
at £30, the rate payable on that assessment being 30s. per annum. 
After a long hearing the rating value was reduced to £5 per 
annum. Mr. Wood obtained the costs of the action. 


RocHDALE.—A recent issue of the Rochdale Observer enters fully 
into the advantages which must accrue to the town by the intro- 
duction of a comprehensive electric lighting scheme. It refers to 
the large number of private installations which have been erected 
in the town, and to the fact that these include many of the most 
important mills, workshops and factories in the district, all of 
which it urges will ultimately take current from a central 
supply station. The writer refers to the advantages which the 
electric light possesses for dyeing works, raising mills, corn mills, 
weaving sheds, paper mills and machine works. In the majority 
of these establishments naked gas flames are extremely dangerous, 
and this accounts for the popularity of the electrio light. He 
urges the Corporation to take the supply into its own hands, 
and refers to the electrical installation which the Council already 
have at work on the sewage farm and sanitary works. 


SouTHAMPTON.—Mr. J. Н. Lee has been instructed to submit а 
report and estimate of the cost of lighting the municipal buildings 
and guildhall by electricity. 

SwANSEA.— Tenders for the electric lighting of Swansea Market 
were considered by the Market Committee of the Town Council 
last week ; but as the offers were in excess of the contemplated 
expenditure, no decision was come to. ——The Town Council have 
finally decided to promote a bill in the next session of Parliament 
to acquire the tramway undertaking upon the terms of an agree- 
ment recently made with the local tramways company. 

TanrrF CuHaNGES.— Under the new Customs law of Victoria 
bell fittings, bells (6in. and under), electric light fittings (in- 
cluding arc lamps without globes), carbons, incandescent lamps, 
transmitters, transformers, storage batteries, miners’ safety lamps, 
scientific instruments, lightning conductors, machinery for tele- 
graphic purposes, and tools for trade purposes, not being machinery, 
are admitted free of duty. 

TRAMWAYS AMALGAMATION.—A Birmingham journal states that 
the whole of the existing tramways in South Staffordshire, except- 
ing the Walsall lines, are shortly to be amalgamated and acquired 
by a London Syndicate in no way connected with the syndicate 
which has recently acquired the Birmingham tramways. 

WATFORD.—The Urban District Council has discussed Mr. Haw- 
tayne's report on a proposed electric lighting scheme for the district, 
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estimated to entail an expenditure of about £20,000. In spite of 
some opposition the scheme was approved. 

West Ham (Lonpon).—The public library is to be lighted by 
electricity, and a number of firms in the Stratford district have 
expressed their readiness to purchase current from the Corporation 
as Soon as it is in a position to supply. 


——.. —— —————— 


PATENT RECORD. 


—— ͤ— м 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Мв. J. С. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


Nots.—The Specifications 
public inspection until after the acceptance of the complete 


APPLICATIONS FOR PATENTS. 
f Applications for Patents are not open to 
specification, 


The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 


20,984. 


21,009. 
21,027. 


21,055. 
21,116. 


21,147. 


21,218. 


21,236. 
21,267. 


21,275. 
21,295. 
21,540. 
21,565. 


21,580. 


21,449. 


21,487. 
21,488. 
21,509. 
21,527. 


21,532. 
21,539. 


21,559. 


21,560. 


21,561. 


21,583. 


21,591, 


21,617. 


21,632. 


September 22, 1896. 
THE British THoMsoN-HousroN Company (LIMITED). London. 
Improvements in electric brakes. (A. F. Macdonald, United 
Statea.)* 
Е. E. ELMORE. London. Improvements in construction of low- 
tension dynamo electric machinery. 
W. L. Wise. London. Improvements in electrolytic apparatus 
(The Aluminium Industrie Áktien Gesellschaft, Switzerland.) 
September 23, 1896. 
E. J. PIPER London. Improvements in electric fittings. 
J. P. O'DoNNELL London. Improvements in ticket-issuing 
apparatus for the electrical staff instruments on single lines of 
railways. (J. W. W. Hopkins, Argentine Republic.) 
September 24, 1896. 
G. ELLIS and G. H. NisBETT. Liverpool. Improvements in or 
connected with coin-freed or actuated electricity meters. 
С. Н. Ѕтелвх and С. Е. ToPHAM. London. Improvements in or 
connected with means or apparatus for producing radiation of 


electricity. 
| September 25, 1896. 

W. Еммотт. Halifax. An electric regulator. 

P. Lowensera. London. Composition to be used in the manu- 
facture of glow bodies for incandescent lamps.* 

J. E. LiaRDET. London. Improvements in or relating to electric 
storage batteries. 

S. F. Pace, London. 

Septeniber 26, 1896. . 

К. Н. Smits. Birmingham. Insulated conductors and improved 
collectors for electric tramways. 

E. BERGMANN. London. Improvements iu electric meters. 

W. L. Wise. London. Improvements in apparatus for supplying 
electricity to electrioally-propelled railway and tramway vehicles. 
A. Diatto, Italy.) 

September 28, 1896. 

H. Aron. Liverpool, Improvements in apparatus for measuring 

and recording electric currents. 
September 29, 1896. 

а. ELL Is and G. H. Nisserr. Liverpool. Improvements in or 
connected with coin-freed or actuated electricity meters. 

С. Н. NisBETT. Liverpool. Improvements in or connected with 
coin-freed or actuated electricity meters. 

J. G. А. Кнорх. Manchester. An improved electrolyser or 
electrolytic apparatus. 

J. J. WiLsoN. London. Improved door or sash bolt for use in 
connection with electric circuits. 

G. W. Moore. London. Improvements in graphophones.* 

A. J. Bonet. London. Improvements in or relating to telephones, 
(G. M. Bair and C. W. Ream, United States.) 

THe British THOMsON-Houston Company (LIMITED). London. 
Improvements in dynamo electric machines. (C. P. Steinmetz, 
United States.)* 

THE British Тномѕох-Носзтох Company (LIMITED). London. 
Improvements in tandem-parallel controllers for induction motors. 
(W. B. Potter and F. E. Case, United States. )* 

F. J. WaRDEN-STEVENS. London. Improvements in the means of 
supplying currents to electrically propelled railroad vehicles. 

J. G. HAMERTON. London. Improvements in or relating to elec- 
trically signalling apparatus. 

Е. R. J. JURASEKE and Н. Вкоскетт. London. Improvements in 
or connected with electric circuits for telephonic communications,* 

September 30, 1896. 

W. E. Heys. Manchester. Improvements in electric heating 
devices, (D. Chedville, France.) 

E. W. Donovan, Salford. Improvements in electric light fittings.* 


Improvements in electrical door bolta, * 


843 


SPECIFICATIONS PUBLISHED. 
ui E e specifications can now be obtained at the uniform price of 
. вас 


1895. 
15,564. EpsTEIN. Electro propulsion of vehicles or vessels. 
18,697. Lorrain (Esmond). Electric railways or electric transport. 


18,822. CrawsHaw and Bevis. Mounting electric incandescence lamps for 


orchestral, reading, and like purposes. 

. SCHANSCHIEFF. Secondary battery plates. 

. PENsoN. "Ventilation of transformer boxes, road and junction 
boxes, conduits, and the like, used in the distribution of electrical 
energy. | 

. RowBoTHAM. Primary electric batteries, 

. Fasris. Reflector for electric arc lamps. 

. Burnett. Primary aud secondary batteries, applicable for use 
with pocket electric lamps and for other purposes. 

. ELMORE (Elmore). Electro-depositing of metals. 

. EvERED. Holders of electrical glow lamps. 

. SIEMENS Bros, anD Co., LiMiTED (Siemens and Halske). 

apparatus for firing fuzes for mines and other purposes. 

SIEMENS Bros. AND Co., LIMITED (Siemens and Halske). Protect- 

ing electrical, &c., apparatus against disturbing effects of adjacent 
electric railways. 

. SIEMENS Ввоз. AND Co., LiMITED (Siemens and Halske). 
phase alternate current motors. 

1896. 

. Esstck. Telegraphic alphabets. 

. SIEMENS Bros. AND Co. (LIMITED) and OsacH. Conducting con- 
tacts with carbon or other non-metallic electrodes. 

. HENCKEN and Meyer, Electrically ignited torches, cigar-lighters, 
or the like. 

. LEITNER. Electric arc lamps, 

Smock. Electric insulators. 

. HENscH and Branpt. Regulator for dynamo machines, 

. BRANDT and HENscH. Solenoid cores for voltmeters, 

. SCHNEIDER, Electrodes for secondary baiteriea. 

. EHRICHT. Telegraph-wire reel. 

. LAKE (Greenfield). Metallic junction boxes. 

LAKE (Greenfield), Insulating joints for metal or armoured con* 

duit-tubes, more especially suitable for electrical conductors, 


Electrical 


Single- 


COMPANIES’ MEETINGS AND REPORTS. 
Monte Video Telephone Company (Limited). 


The annual meeting of this Company was held at Winchester House 
London, E.C., yesterday (Thursday), Mr. Herbert Ward presiding. 

The SECRETARY (Mr. E. M. Reiss) read the notice calling the meeting, 
the report of the Directors and statement of accounts being taken as read. 

The CHAIRMAN said: Gentlemen, on reviewing the accounts it will 
be seen that the business of the Company has steadily increased. The 
figures in the report do not fully show the extent of the actual improve- 
ment. The amount of our subscriptions is some £300 less than last year; 
but when it is remembered that last year’s accounts included 94 months 
service to the Police Bureau, representing a value of £740, the particulars 
of the loss of which service were stated at our last annual meeting, it will 
be seen that we have recovered lost ground to the extent of £440. The 
interest received on our securities is appreciably more this year than last ; 
London office expenses are somewhat lower, and loss in exchange £190 less 
than last year, these three items showing a net gain this year of £293. 17s. 3d. 
The principal difference in this year's accounts, compared with those of last 
year, is the amount for working expenses at Monte Video, showing an 
increase of £1,400. The actual working expenses are less than last year 
by some £390; but an important improvement has been made in our 
service this year by substituting one of the newest and latest patented 
microphones, for the transmitter formerly used. The change has proved 
most successful, and has given great satisfaction to our subscribers, and 
the whole cozt thereof has been charged to maintenance. In addition, 
further extra expenditure was thrown upon the Company by the cyclone 
which swept over the city of Monte Video in January last, caueing great 
damage to our plant. Fortunately, no damage was done to the multiple 
board, and the task of repairing was confined to the streets and housetops. 
Much new material had to be bought in and put down, and the opportunity 


was taken of using bronze wire and putting up substantial new posta, 


which it is hoped will resist any future storms, Our whole plant is there- 
fore to-day in a complete state of efficiency, and with the new transmitters 
proving most successful after some months’ use, I may say our telephone 


‘sevice is now as near perfection as is perhaps possible, and our future pro- 


specta look promising. The Directors consider the same payment as last year 
on the Four per Cent. Preference share capital may safely be recommended, 
leaving a sum cf £120 in excess of last year to be carried forward. — — — 

The report and accounts were then adopted, and the Preference dividend 
approved unanimously. 

The retiring Director, Mr. F. W. Jones, was unanimously re-elected; and 
the auditors, Messrs. Gerard Van de Linde and Son, having been re- 
appointed, the proceedings ended with a vote of thanks to the Chairman 


‘and Directors. 
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Bordeaux Tramways and Omnibus Company | 
(Limited). 


An extraordinary general meeting of this Company was held on Wed- 
nesday, under the presidency of Lord Richard Н. Browne, to consider а 
resolution expressing the desirability of adopting a system of electricity as 
the motive power on the tramways belonging. to or which might be con- 
structed by the Company, and authorising the Directors “ to carry on and 
complete the negotiations which have been entered into with the Munici- 
pality of Bordeaux for the adoption of such system upon auch terms as 
the Directors may approve, and to take such further steps as may be neces- 
sary for the above purposes.” 

The SECRETARY (Mr. C. T. Oldham) having read the notice calling 
the meeting, | 

The CHAIRMAN, in proposing the resolution, said : I presume that all 
the shareholders who take a real interest in tramways, and who have been 
for some time connected with them, will have already thought over the 
whole question of the substitution of mechanical power for animal trac- 
tion, as we have at present; and, indeed, we have received some letters 
from shareholders who appear to approve very strongly of the broad prin- 
ciple we have laid down here. Your Directors have made investigations 
into the subject generally, and have done what we can to obtain informa- 
tion from other places. "The result is that we have resolved to recommend 
you to adopt electrical traction in lieu of horses. But even if we had not 

ushed this matter forward, and made a first move in the matter, I think 
it would have been forced upon us very soon, because the Municipality of 
Bordeaux, who are a very able and intelligent body of men, have also been 
thinking over the question. I think they are very proud of their tram- 
ways, believing them to be well managed and conducted, and they are 
anxious to have the best and latest inventions iu traction adopted. The 
Municipality have appointed a committee of their body to inquire into the 
matter. They have been about France, and have inspected other towns 
where electricity is being used, and in their report, as far as we are able to 
ascertain, they recommend the use of the overhead syatem throughout 
the greater part of the system, with the exception of four or five kilometres, 
where they desire tc have the underground or conduit system—I suppose 
with some idea of preventing the particular beauty of some spots in 
the town from being interfered with by overhead wires That, however, 
is à matter on which we shall have to say something afterwards. "The 
committee also recommend the town to extend the tramways further, and 
to construct certain new lines, as well as to double certain existing lines. 
We have not the definite plans, and therefore I cannot speak decisively 
about them ; but at all eventa we know that the total amount of new 
lines which will have to be constructed, in addition to the conversion of 
the old ones, will be between 15 and 20 miles. I may say that our present 
rail is an excellent one for the purpose of animal traction; but for the 
heavier cars which will go over it, after the proposed alterations are carried 
out, we shall have to adopt a better and a heavier rail. The work before 
us is, therefore, pretty considerable. We have at the present morent 
about 39 miles of line, including sidinga and lines into the depots, and the 
capital which we have invested is £332,000—that is the issued amount— 
out of the capital of £350,000 sanctioned. These additional lines, together 
with the additional stations aud machinery for generating the electricity, 
will necessitate a doubling of the present issued capital І do not desire 
to-day to commit myself to anything definite, because we do not yet know 
precisely what the Municipality will require ; but I will ask you to regard 
the figure I have mentioned as what you may expect, speaking roundly. I 
need hardly say that this is a very serious step for us to take—to make 
this large further issue of capital; but, at the eame time, we have looked 
into the matter very carefully, as I have said, апа are prepared to 
recommend it to you strongly. We are in negotiation with the French 
Thomson-Houston Company. We have no definite contract with them for 
the construction of the lines ; but they are willing to work with us, and to 
construct the lines if we can come to terms, and I think it most probable 
that we shall do so. I do not say that we shall in every way strictly keep 
to the details and principles of the 'T'homaon-Houston system; it may be 
that in certain pointe we shall not follow their principles exactly ; but I think 
Iam justified in saying we have reason to believe that they will carry out the 
construction of the overhead wire exactly as we wish. The main questions 
for the shareholders to consider in regard to this proposal are the cost of 
electricity compared with that of animal traction ; whether this new system 
will be sufficiently attractive to the public to increase its popularity, and 
consequently bring more passengers; and whether a more rapid service 
can be run without involving a large amount of capital expenditure on it. 
These are certainly very important questions. With regard to the cost 
of working, in order to make a proper estimate I should have to go into 
the figures of our present traction, and that is a very difficult thing 
to do; but we are able to estimate the cost per mile approximately ; 
And we аге also able to ascertain from various sources the approximate 
cost of working by electricity. The result is that we can speak with 
considerable confidence in stating that the saving in cost, even with our 
present service, would be sufficient to justify the expenditure of the addi- 
tional capital, as the profit would be so much larger. Another matter 
which is of very great advantage should not be forgotten. Suppose you 
have 20 cars running on a particular line 20 journeys each in a day, if you 
wanted to increase that number to 30 journeys, you would, with horse 
traction, have to buy 50 per cent. more horse stock ; but with electricity 
you could run those 10 extra journeya per car per day at a very trifling 
expense. I wish to impress on you the very great advantage of electricity 
in that direction, as you will be able to increase the number of car journeys, 
and thus give a inuch better service to the public for a very small addition 
to the expense. In asking you to pass this resolution we are certainly 
asking you to repose a good deal of confidence in us; but I may ау that we 
were legally advised that there was no absolute necessity to call this meeting 


to-day. Your sanction would have been necessary before anything definite 
was done, and before any capital was raised; but it was not n І 
to call you together. to ascertain your views in connection with this 
resolution. The relations between the shareholders and the Directors 
have, however, always been so pleasant, and you have shown so much 
confidence in us, that we did not wish to take even the preliminary steps in 
this matter without ascertaining the views of the shareholders at large. 
This is an indefinite resolution ; but if you approve the general principle, 
we must ask you to continue your confidence, and allow us to negotiate 
with the authorities broadly on this basis, coming to you again when any- 
thing definite is settled. Without such confidence in us we cannot carry 
on this business as successfully as we hope. 

Mr. E. W. RUCK, in seconding the resolution, remarked that the carry- 
ing out of the proposed alterations depended on the conditions which the 
Municipality might desire to impose. If the Company accepted the terms 
offered or succeeded in modifying them, well and good : if not, and they 
refused them, the Municipality could buy them out on terms already fixed, 
which were by no means disastrous terms. 

Mr. J. B. CONCANON said he desired to endorse the pointe which had 
been mentioned as to the advantages of electricity. 'The Chairman had 
not mentioned that the concession they were now working would expire 
in 1910, and he assumed that one of the requirements of the Directors 
would be a considerable extension of the period of the concession before 
they embarked on the expenditure which the proposals in question would 
involve. His own impression waa that the capital would be very much 
more than doubled ; but there would be nothing to be afraid of in that if 
the concession were extended. 

Mr. K. HEDGES also spoke in favour of electrical traction. 

The CHAIRMAN, in answer to questions, stated that they did not know 
at present what lines they would make; but he took it that between 
£360,000 and £400,000 would be necessary. There was a possibility of 
their acquiring some suburban lines. If they found the Municipality stiff 
and difficult to come to terms with, they would refuse to make any lines 
whatever, and then the Municipality could exercise their option—they 
could do so whenever they pleased —of buying the Company out on certain 
terms. Those terms were fair; but they would do much better by con- 
tinuing. They had been gradually improving their property, and, on the 
whole, he did not think they had done badly. They would not, of course, 
think of spending this additional capital without a very considerable exten- 
sion of their concession. He then put the resolution, which was carried 
unanimouely. | 

A vote of thanks to the Chairman апа Directora closed the meeting. 


Eastern Extension, Australasia and China Telegraph 
Company (Limited). | 


The report of the Directors of this Company for the half-year ended 
June Soth last, to be submitted to the general meeting, to be held at 
Winchester Houae, Old Broad-street, London, E.C., on Wednesday next, the 
28th inst., at 2:30 p.m., states that the gross receipts, including Govern- 
ment subsidies, have amounted during the period to £313,914. 18s. 11d., 
against £204,158. 103. 5d. for the corresponding half-year of 1835. The 
working expenses, including £19,916. 133. 8d. for cost of repairs to cables 
and expenses of ships, absorb £87,256. 3a. 9d., against £95,254. 14s. for the 
corresponding period of 1895, leaving a balance of £226,658. 15s, 2d. From 
this is deducted £4,028. 83. 6d. for income tax, £20,000 transferred to the 
fire insurance fund, £31,895. for interest on debentures, debenture stock, 
and contribution to sinking fund, leaving £170,735. 6s. 8d. as the net profit 
for the half-year. Two quarterly interim dividenda of 1] per cent. each, 
amounting to £62,500, have been paid for the half-year, and £75,000 has 
been transferred to the general reserve fund, the balance of £33,235. 6a. 8d. 
being carried forward. : | 

The working of the Australasian tariff arrangement for the fifth year of 
guarantee ended April 30th last resulted in the guaranteed figure being 
again exceeded. This was due to the heavy gold mining traffic with Western 
Australia during the past year. 

In addition to the revision of the local rates referred to in the last 
report, and which took effect on July Ist last, the Directora have decided 
to make substantial reductions of tariff between India and China, Japan, 
&c., to come into force on January 1, 1897. Reductions in most of the 
Company's through rates were also agreed upon at the International Tele- 
graph Conference recently held at Budapesth, several of which will come 
into force on January Ist, and the remainder on July 1, 1897. The imme- 
diate effect will undoubtedly be a falling off of revenue; but it is hoped 
that in time the loss will be diminished by increase of business, 

The long pending negotiations between the Company, its partners in the 
China traffic (the Great Northern Telegraph Compauy), and the Chinese 
Telegraph Administration, for a friendly working arrangement, have at 
last been brought to a aatisfactory conclusion. The arrangement restores 
amicable relatioas between the Administration and the Companies, and 
settles the troublesome question of exchange, from which the Company 
has so severely suffered in the past, by enabling it to collect in Chinese 
currency a fair equivalent for its sterling charges. The agreement was 
ratified by all the interested Governments on July 31st last, and brought 
into operation on the following day. 

The Directors record with deep regret the death, on July 7th last, of 
their esteemed colleague and Chairman, Sir John Pender, G.C.M.G., who 
had presided over the affaira of the Company since its inception, and to 
whose untiring energy and devotion to its interests, the satisfactory posi- 
tion which the Company has attained is largely due. "Tbe Directora have 
appointed the acting chairman, the Most Hon. the Marquis of Tweeddale, 
Chairman of the Company, and have also appointed Mr. F. E. Hesse 
Manager as well as Secretary of the Company. 
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Brazilian Submarine Telegraph Company 
(Limited). 


The following Report of the Directors of this Company for the half-year 
ended June 50th last will be presented to the general meeting to be held 
at Winchester House, London, E.C., on Wednesday, the 28th inst. :— 


The revenue for the period amounted to £92,071. 1s. 9d., and the work- 
ing expenses to £19,210. 4s. 4d. After providing £3,200 for debenture 
interest and sinking fund, and £1,649. 10s. 7d. for income-tax, there 
remains a balance of £68,011. 6s. 104. ; to this is added the sum of 
£15,049. 2+. 2d. brought forward, making a total of £83,060. 9s. A 
quarterly interim dividend, amounting to £19,500, has been paid, and 
£20,000 transferred to the reserve fund. The Directors recommend the 
declaration of a final dividend of 3s. per share, making, with the interim 
dividends, a total of 6 per cent. for the year, and also the payment of a 
bonus of 2s. per share (both free of income-tax), which together will 
amount to £52,500, leaving £11,060. 9a. to be carried forward. 

The receipts for the half-year include the sum of £1,500, dividend to 
December 31st last on the Company's shares in the African Direct Tele- 
graph Company (Limited). The Company's lines are in good working order. 

The Directors record with profound regret the death of their highly 
esteemed colleague and Chairman, Sir John Pender, G.C.M.G. 

The retiring Directors, Mr. J. Denison Pender and Mr. Frederick Youle, 
offer themselves for re-election ; as do also the auditors, Mesers. Deloitte, 
Dever, Griffiths and Co. and Messrs. Game, Jackson, Jefferys and Wells. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


In addition to the information given under this heading, detailed par- 
ticulars of many of the Companies whose returns appear below will 
be found in THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY ANG 
HANDBOOK, 1896, pages 318-846, &с., с. 


P 
i * —— MM —— 


CALVERT’S CIRCULATION FUEL ECONOMISER (LIMITED).—This Com- 
pany was registered on Oct. 9, with a capital of £10,000, in £1 shares, to 
carry on the business of Mr. J. G. Calvert, at 4, St. Mary's-street, Man- 
chester, and to acquire certain patents relating to his manufactures. 

COWPER-OCOLES ZINC EXTRACTION COMPANY (LIMITED).—This Com- 
pany was registered on Oct. 12, with a capital of £3,000, in £1 shares. 
Registered office, Mella, near Hayle, Cornwall. 

HARTLEPOOIS ELECTRICO TRAMWAYS COMPANY (LIMITED).—This 
Company was registered on Oct. 15, with a nominal capital of £50,0C0, 
in £10 shares, to enter into au agreement between Stephen P. W. D. 
Sellon and Francis Ashby and the British Electric Traction (Pioneer) Com- 
pany (Limited), to construct and work the tramways authorised by the 
Hartlepools Electric Tramways Order, 1805. The subscribers, with one 
share each, are: P. W. Sellon, engineer, Emile Garcke, electrical engineer, 
J. J. V. Kitchener, D. Doyle, T. Rossiter, electrical engineer, C. Н. Dade, 
and H. S. Hodgson. 


INDIARUBBER AND CONTRACT CORPORATION (LIMITED). — This Com- 
pany was registered on Oct. 9, by Waterlow Brothers and Layton 
(Limited), Birchin-lane, E.C., with a capital of £2,000, in £1 shares, to 
carry on business as manufacturers of and dealers in india-rubber, gutta- 
percha, &c. 


WESTMINSTER MANUFACTURING COMPANY (LIMITED).—This Com- 
pany was registered on Oct. 16, with a capital of £50,000, in £1 shares, to 
take over the business of Messrs. George H. Kenning and Co., and tocarry 
on the businees of metal stampers, mechanical and electrical engineers, wire 
drawers, tube makers, &c. The first Directors are Maurice Lachman, 
Charles A. Barrett and Alfred Barrett. 15 


VAUGHAN AND BROWN (LIMITED).—The annual return of this Company 
to Aug. 13 has been filed. The nominal capital is £40,000, in 2,000 Pre- 
ference and 2,000 Ordinary shares of £10 each. 2,849 of the former, and 
2,650 of the latter have been taken up, and 2,000 of each class have been 
issued as fully paid. Calls of £5 per share have been made on the remain- 
ing 849 Preference and 630 Ordinary, which has been paid. 

WOODFIELD SYNDICATE (LIMITED).—The annual return of this Com- 
pany to June 15 has been filed. The whole nominal capital of £12,020 in 
£1 shares has been subscribed for and allotted, and the full amount called 
and paid. 


CITY NOTES. 


MEMORANDA.—Bank rate, 4 per cent. (Oct. 22, 1896). Price of silver 
304d. per oz. (Oct. 22nd). Consols (23 per cent.) 1075—1084 for mone 
108—108} for account; 24 per cent. 104% —1054 (Oct. 22nd). Stoc 
Exchange Settling Days:.Consols, Nov. 5th ; Stocks and Shares Con- 
tinuation Days, Oct. 27th and Nov. 10th; Ticket Days, Oct. 28th and 
Nov. 11th; Pay Days, Oct. 29th and Nov. 12th ; Mining Share Carry- 
over Days, Oct. 26th and Nov. 9th. i 


BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).—-Notice is 
given that an extraordinary general meeting of this Company is to be held 
at the Cannon-street Hotel, London, E.C., on Monday, Nov. 2, at 12 o'clcck, 
when the resolution for reducing the capital of the Company from £750,000 
to £660,000, which was passed at ап extraordinary general meeting of the 
Company, will be submitted for confirmation. A circular accompanies this 


4 


notice in which the secretary states that the Directors have desired him to 
explain the effect of the proposed reduction in greater detail than appeared 
in the report. This circular is as follows :—‘‘ Under the constitution of 
the Company, the holders of Preference shares have a preference in divi- 
dend, but not as regards capital ; and therefore, in the event ofthe Company 
going into liquidation (a remote contingency), the holders of Ordinary 
shares would be entitled to receive three-fifths and the holders of Preference 
shares two-fifths of any surplus asseta, after payment of Debentures and 
other debts and liabilities and the expenses of liquidation. After the 
capital has been reduced in the manner proposed, the holders of Preference 
and Ordinary shares will be entitled to participate in equal shares in the 
assets on winding-up, and neither class of shareholders will be in any way 
prejudiced as regards dividend. The Directors, who hold a large number 
of Ordinary shares themselves, have, after careful consideration, decided 
that under all the circumstances the proposed mode of reduction is the 
best available, and wish to point out that, as it will facilitate payment of 
dividends, the holders of Ordinary shares will reap the main benefit of the 
proposed reduction so long as the Company is a going concern. А reduc- 
tion of the Preference capital would entail an immediate and continuing 
loss on the holders of Preference shares, and would have the effect of 
transferring part of the dividend to which they are now entitled to the 
pockets of the holders of Ordinary shares. The resolution for reduction was 
discussed at some length at the meeting of the Company held for the pur- 
pose on the 5th inst.,'and was eventually passed by a majority of 42 to 10.” 


CAMBRIDGE ELECTRIO SUPPLY COMPANY (LIMITED).—The revenue 
returns for the quarter from July 1 to Sept. 30 show a sale of 17,025 unita, 
against 15,027 in the corresponding period of 1895. The revenue from 
electricity supply was £467, 15s. 10d., against £554. 16s., and from meter 
rents and other sources £62. 13s. d., against £56. · 


CITY AND SOUTH LONDON RAILWAY COMPANY (LIMITED).—The 
traffic returns of this Company for the week ended Oct. 18th were 
£1,012, against £927 in the corresponding week of 1895, an increase of 
£85. The total receipts for the half-year amount to £14,693, against 
£13,701 for the corresponding period of 1895, an increase of £992. 

HOVE ELECTRIC LIGHTING COMPANY (LIMITED).—The Directors of 
this Company notify that the business continues to improve. The number 
of consumers has increased to 505, and the lamps connected to the maias 
are equivalent to 20,911 8 c.p. lamps, while the net revenue for the half- 
year ended June 30 was nearly 25 per cent. in excess of that of the corres- 
ponding period last year. The Five per Cent. Debentures were paid off 
on July, 1, and the loan from the Company's bankers has been extinguished. 
The total Debentures now issued are £7,300 at 44 and £14,600 at 4 per 
cent, The whole of the share capital has been subscribed, the last 922 
shares at a premium of 10s. The reserve fund amounts to £1,287. 
Extensions are being made to the mains to meet increased demands. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic reoeipta of 
this railway for the week ended 18th inst. amounted to £1,081. The 
amount for the corresponding week last year was £1,104. Decrease, £23. 

ROLLER BEARINGS COMPANY (LIMITED).—The statutory meeting of 
this Cumpany is to be held at 1, Delahay-street, Westminster, on Thursday 
next. The Company is said to be making good progress. At recent trials 
on the Liverpool Overhead Railway on the occasion of the meeting of the 
British Association, it was demonstrated that three cars fitted with these 
bearings could be run with the same expenditure of electrical energy, as 
is required for two fitted with ordinary bearings ; and the Overhead Rail- 
way are, we learn, about to fit up their new rolling stock with these bear- 
ings. Orders are in hand from the tramway companies of Edinburgh, 
Burnley, Croydon and other towns, Major John Hutchinson, C.B., late 
Chief Inspecting Officer to the Board of Trade, is Chairman of the Company. 


RUSTON, PROCTOR AND OO. (LIMITED). —The Directora of this Com- 
pany have declared an interim dividend of 5s. per share for the half-year 
ended September. 


STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in 10,000 Four and 
a-Half per Cent. Preference shares (Nos. 1 to 10,000) of the Charing Cross 
and Strand Electricity Supply Corporation (Limited). | 

SUBMARINE CABLES TRUST.—4Au extraordinary general meeting of the 
certificate holders in this Trust will be held at the offices, Winchester 
House, Old Broad-street, London, on Friday next, the 50th inst., at 
12:30 p.m., for the purpose of electing a new trustee. 

SWANSEA TRAMWAYS COMPANY (LIMITED).—At a meeting of the 
shareholders of the Swansea Tramways Company in London on Friday a 
motion was passed empowering the Directors to take steps for carrying 
into effect the preliminary agreement with the Swansea Corporation which 
stipulates for the electrical equipment of the Company's lines on the over- 
head system and the sale to the Corporation in exchange for a fresh lease. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—The 
Directors of this Company decided yesterday, after placing £5,000 to 
debenture redemption fund and £3,000 to reserve, to recommend (sub- 
ject to audit) at the forthcoming meeting a dividend at the rate of 
£2 per cent. per annum, free of income tax, for the six months to June 
50th, carrying forward £3,530. 58 7d. This Company's traffic receipts 
for the week ended Oct. 16th, after deducting 17 per cent. of the gross 
receipts payable to the London Platino-Brazilian Telegraph Company 
(Limited), were £2,849. | 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). — 
Subject to audit, the Directors of this Company (after placing £1,000 to 
reserve) have decided to reconmend the undermentioned dividends for 
the six months ended 30th June :—6s. per share on the First and 
Second Preference shares, and 1s. 6d. per share on the Ordinary shares. 
The estimated amount of the traffic receipts of this Company for the half- 
month ended Oct. 15th is £1,900, against £2,101 in the corresponding 
period of 1895. The June receipts (estimated at £4,830) realised £4,839, 
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COMPANIES? 


NAMB. 


T PHS. 
Anglo-American "n a 
о. Preferred 
De Delbrred .,.....- «22422299965 тазе же >) 
"African Direct Teleg. 4% Deb. (Reg. & Bearer) . — 
Amazon Telegraph (fally paid) 
gy ae Hem Tr 
м г Cent. Bonds (2nd Series, 1900). 
— Cable Capital Stobklkk„d 
Cuba Submarine A 6845/80 эб SION өз 
Do. Preference 10 per Cent. . — 22 . 
Direct Spanish (fully padde e 
Preference 10 per Cent. . — —— se 
Do.  44* Debentures of £50 each 
— United States Cable, 1877 


. „ 2920 


2522 „ „„ „% „„ „% „ eee n 


„„ „„ „„ „6 „„„ 
күттү ` 


sre eee „„ „„ „„6„ зүн. ' 


Do. 6 per Cent. Preference —............Xd 
Do. 4 рег Cent. Mort. Debenture Stock .... 
* Do. 5 per Cent. Debentures, 189099. 


Eastern Extension ..... dca cote ta «6 R0 
A» 18 Cent. Debenture Stock TERT 
A» c. (Austin. Gov. Sub.)Debs. 1900 

astern and S. African 5 p. Cent. Mor. Deb.,1900.. 

2. Do. - Мог e Debentures, 1909 (regi) .. 
» DA. Mauritius Sub. Debs. (regd.)........ 

Globe 8 se Trust ЖТТТЕР 
Do брег Cent. Preference ......„,..... a+. 
etes) NOC an cadence vdcdussscavneeces — č 
* Do. 65 per Cent. Debentures, 1883 issue... .. 
Indo-European .. eee „ „ „ „„ „„ „% „% % „ „ „ „% „ „ Ж Ж Ж 
London Platino-Brazillan s 

6 per Cent. Debentures . 
"расій, European Tel. 4% Guar. Debs." Red" 1042 . 
ute r’ 8 ——m:%%ũͤ „„ „„ „6 еназа в x 

"Submarine Cables Trust 6 per dent. 
West African Telegraph "m 
* Do. Брег Cent. ebentures ` (red. $us * 
West Coast of Amerlaoeoe gg. 
* ро. 8 per Cent. Debentures, 1902 
West India and Panama .............„......... 
6 per Cent 1st Preference .............. 


oe ee ee "5*9 Ow 


*"*"*a** re M 


Do. брег Cent. 2nd Preference ............ 

* Do. 6 per Cent. Debentures, 1917 (төй) RR 
Western e o ose 
Do. per Cent. Cumulative Preferred . става 


2 — Ordinary ...... 
Е г Cent. Debs., Series € "1910 . 
AU ort. Debs., Series“ B" 1910 
и " Western ion 7% 1st Mort. (Building) Bonds.. 
Do. 6per Cent. Sterling Bonds (red.) ...... 


TELEPHONES, 
Chill Telephone (fully paid) ....... 
Consolidated Telephone Const. & Manufacturing .. 
Oriental Telephone and Electric (fully paid) .... 
CC T 
Do. 6 per Cent. Cumulative 186 Pref. ...... 
Do. 6% Cumulative 2nd Pref. Келу: pald).... 
Do. 6% Non-Cumulative 8rd Pref. ......... 
* Do. Debenture Stock, 314 (red.) 
United River Plate . T 
* Do. 6 per Cent. Debenture Stock (red. . "a dad 


ELECTRICITY SUPPLY COMPANIES. 
SIS vel Supply (fully paid) 
(£4 7 AA tig SUE was 
city oi London. Electric pon (fully рма) Ta 
67 Cumulative Pref T РАШ)» 52-а» 
v". De. b? Debenture Stock (red.) Pes 
Electricity Supply Oo. for BOA s oce io елле 
Charing Cross & Strand Electricity Supply Corp. . 
Do. 6 per Cent. Debentures,1900 ............ 
County of London & Brush Prov. Ord. (fully pald) 
Do.  Pref.(fully paid) ...... 
House-to-House Electric .... 
Kensington & Knightsbridge Ei. Light (fully paid). 
Do. 1st Pref. Cumulative (fully paid)........ 
London Electric Supply.. 
Metropolitan Electric Supply (tally pald) 
* Do. 44% Debs. 
Notting Hill Electric ...........- ббс» 
Ravi Dees „сезе innui оь вск 
St. James and Pall Mall өө: элд 
Do. 7 par Cent. Preference.. 
Westminster Electric Supply (tally pald) . 


ELECTRIC MANUFACTURING, &o., COMPANIES. 


Brush Electrical Engineering. ee 
Do. 6 per Cent. Pref. Non- Cumulative oie en 
Do. 4} per Cent. Debentures... 

Crompton and Co., 7 per Cent. Cumulative Pret. 

Edison and Swan United (* A" Swan)(£3 paid) 
Do. 44% Mortgage Debenture Stock . . 

Electric and General Invest. Ordinary (£1 paid) .. 

Eleotric Construction Esp 9d эъ p 
Do. 7 per Cent. Cumulative Pref. ..... 

Elmore's Patent Copper Depositing ..... 

Fowler-Waring Cables (fully paid) .......... - 

India Rubber, Gutta Percha, &c., Works ........ 

* Do. 4 per Cent. Debentures. ali 

Manchester Edison-Swan '* А” (él 103. ‘Pald) . 

Telegraph Construction and Maintenance.. 


weeeer eee eee ere 


pea | 


|I". BD 6 pee Ven’) ВОИ... Бован (эзге: же? = 
W. T. Henley's Telegraph Works Ordinary........ 
Do. 7 per Cent. Preference ................. 


Do. 44% Mortgaze Debentare Stock........ 


RAILWAYS ano TRAMWAYS. 

City and Suuta London Railway Con. Ordy. ...... 
Do. 57 Perpetual Preferenes == ne =s 
Do. 47 Perpetual Debenture 

Liverpool Overhead Rallway 
Do. 6% Preference 
Do. 4% Dsbenture 
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THE UNIVERSAL ENGINE 


(RAWORTH'S PATENT). 


This Engine combines the Strength and Durability of the 
Corliss Engine with the Economy of the High Speed Engine. 


SMALL COST, 


SMALL SPACE, 
HIGH EFFICIENCY, 


PE RF E С T GOVERNING. 


For Prices and Particulars apply to 


THE BRUSH 


COMPANY, LIMITED, 
49, Queen Victoria Street, 
LONDON, E. C. 


Crystal Electric Lamp Company, Ltd. 


| Offices: | 
ST. STEPHEN'S CHAMBERS, TELEGRAPH STREET, LONDON, Е.С. 


Works: KEMPSTON, BEDFORD. 
Telegraz hic Addresseg: “ Bulbs London," and Bulbs Kempston. | 


MANUFACTURERS OF 


INCANDESCENT = = 


- ELECTRIC LAMPS. 
High Efficiency and Long Life. 


Trade Mark ‘‘ GRYSELCO.'' Price Lists on Application. 


T 

Р MASON'$ PATENT Used on the New TOWER BRIDGE, а 
Non-Slipping Sideway Entrance Covers. 

: UNWEARABLE Hydrant, manhole: Inspection, and other - 

s 7 overs, a 

- NON SLIPPING Coal Plates, Ko : 
а Contract to H.M. War O d the 

| STAIR TREADS, Contractors to E Tray Оле and u. 

Г AFETY SYNDICATE, Ltd., 15, Barbican, London E.C. 8 
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nas been proved by the highest authorities to 
0 be the Most Efficient in the Market. 
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Swinton, MANCHESTER. 
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Leclanch® Plates, 
Battery Plates, 
4»,. Grucibles. 
CARBON SYNDICATE, Lea., Glynneath, GLAMORGAN. 


JOHNSON & PHILLIPS 


14, UNION COURT, OLD BROAD Ш BROAD STREET, f. e., E.C., and CHARLTON, KENT, 
MAKERS of the most Mod of the most Modern Machines for 
CABLE MAKING OABLE LAYING 
П 22 RUBBER, SILK & COTTON COVERING. 
Tr 18 WORTH YOL YOUR WHILE R WHILE TO BUY DIRECT. 
THE RELIANCE LUBRICATING OIL CO. 


SUPPLY ON APPROVAL 


PURE HYDRO-CARBON NON-CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), oe 
Engine, 188 Cylinder 111d. TUR иа: Spindle, 8id. ; 
Engine, 1s. 0d. ; and Dynamo Oils, 18. 6d. per Gall., 


pos Solid and Liquid о Jor au dhar pa carvings Paid 
RELIANCE LUBRICATING OIL COMPANY, 
19 & 21, WATER LANE, CREAT TOWER STREET, LONDON, E.C. 


Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF & GLASGOW: 
Telegrams: ''Subastral, London," 


STRANDING BRAIDING 
TAPING WINDING 
COMPOUNDING LAPPING 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
OGONNEOTIONG. __ | 
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CABLE COMMUNICATIONS 
— IF TH — 


) HE 
WORLD. 
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IN CONNECTION WITH THE | (LIMITED), 


EASTERN EXTENSION (AUSTRALASIA AND CHINA), BRAZILIAN SUBMARINE, EASTERN 
AND SOUTH AFRICAN, EUROPE AND AZORES, WEST AFRICAN AND AFRICAN 
DIRECT TELEGRAPH COMPANIES. 


By DIRECT TRIPLICATE CABLES, to ey Portugal, Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vincent, Brazil, Argentine 

. Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Deiagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 

.. Coanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „„ 

Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 200a, WINCHESTEB HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANCHESTER—20, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Sitia 
Rhodes, Trieste, Corfu, zante, Patras, Corint en сепа бе ш Santa "Maura, Tinos, Andros, Zea, and 
| ац the Greek Is А 


Тһе Company’s Cables аге worked by Muirhead’s DUPLEX principle upon all its 
Main Sections. 


cc 
remade intone Burde. VITA. EASTERN, Menai 


Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 
57, RUE OAUMARTIN, PARIS; and HOTEL DES. POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C. By Order, GEORGE DRAPER, Secretary, 


THE — OCTOBER 23, 1896. iii. 
сасы v ³·¹m 


TELEPHONE No. 
4740. 


Willcox, o 
Southwark Street, Gite СА 
London. . 


92 


B ͤ — — 


Willcox's Special Lubricating Oils 
FOR ELECTRIC LIGHT STATIONS. 


WILLCOX’S CYLINDER OILS. WILLCOX'S DYNAMO OIL. 
WILLCOX'S CRANK CHAMBER OIL. WILLCOX'S CASTOR OIL. 


OUR OILS are used by the Principal Electric 
Light Companies. 


— SEND FOR OUR NEW OIL LIST. — 


Leather Belting Manufacturers. Asbestos Goods. 
Dynamo an а Sight Feed Lubricators 
Gauge Glasses. Oil Cams сова Waste. 
Also Genera I "ng nene" Tools mad Stores. 


W. H. WILLCOX & CO, кеб», Я SESS, 


GENERAL ENGINEERS’ STORES, N Iisa оре 


34 & 36, SOUTHWARK STREET, LONDON. lbi 3 


= LIVERPOOL SILVER AND COPPER COMPANY, LTD. CnES. 
HIGH CONDUCTIVITY COPPER WIRE BARS. 


ELECTRICAL CONDUCTIVITY 100 to 102 (guaranteed not less than 100) per gent ао to Matthiessen’s Standard. 


Works: WIDNES, LANCASHI 


LORD 2 ELECTRIC INSTRUMENTS. 
LARGE DIAL VOLTMETERS. 


| а 


[4 RECORDING VOLTMETERS. 
| =. AMPERE GAUGES 
1 For CENTRAL STATIONS. 


These Instruments have DEAD BEAT ACTION, LARGE SCALE 
DIVISIONS, and are FREE FROM EXTERNAL DISTURBANCES. 


| iia 
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Standard Watt and Ampere Balances, 


| | Electrostatic Voltmeters, 

| Electricity Supply Meters, 

€ A ud Switchboard Wattmeters, 

ы — - Portable Testing Apparatus, ёс. 
m еш — —— mmm 


CENTRAL STATION VOLTMETER. Descriptive Pamphlet and New Price Lists free on application to— 


JAMES WHITE 16-20. Cambridge St., GLASGOW. 
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SLOW SPEED. 
HIGH EFFICIENCY. 


J. H. HOLMES & Co., 
NEWCASTLE-ON-TYNE, 


AND 


B^ 17 COLEMANSTREET, LONDON, E.C. 


ROBEX 85 CO. ишь 
THE NM. PATENT GAS ENGINE 


HAS THE FOLLOWING ADVANTAGES: 

l.—Improved Design, whereby all working parts can be removed and 
examined without breaking any joints. 

2.— Patent Governor, giving perfect regularity of speed. 

3.—It is fitted with Automatic Tube Ignition. 

4. —Improved Safety Combination to prevent starting backwards. : 

5.—Automatic and absolutely Uniform Lubrication. 

6.—Highly Economical Consumption of Gas. 

7.—Especially adapted for Electric Lighting. 


N.B.—Makers of all Descriptions of Steam Engines 
and Boilers for Electric Lighting. 
Over 16,000 Engines supplied and at work. 


GLOBE ~ WORKS, LIN LINCOLN. 


— ——  — ——M . — — — —À — 


С ОЛЕГ ТИЗ ЗШЛИ of 


еа T LIGHT FITTINGS. 


OF ST PAULS V == 


mA „ " CHANDOS Established (HANDOS © N WC: | 
won TEES WORKS ars) STRECT «ТОЛОМ WG] 


ЕГО FE m 


TURBINES. 
Iu LITTLE GIANT,” - 


FOR DEVELOPING WATER POWER, with any Fall from 3ft. and upwards. 
8. HO MES, 64, Mark Lane, LONDON, E. G. 


SS ee miras Creek, New York, U.S.A 
LITTLE GIANT TURBINE, CONTRACTOR to Н.М. GOVERNMENT. Also to the RUSSIAN, FRENCH, TURKISH, ECYPTIAM, INDIAN and CAPE COVERNMENTS 
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LONDON OFFICES: 
DASHWOOD HOUSE, 
No. 9, New Broad "d “б Telegraphic А ОМООВрАМСЕ," LONDON. 


WORKS: ) 


WOLVERHAMPTON. 


Telegraphic Address: 
“ELECTRIC,” WOLVERHAMPTON. 
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The Electric Construction Company undertake Electrical Engineering 
Work of every description and magnitude, their extensive and well equipped 
Works affording facilities for the rapid execution of orders of first-class 
design and quality, unsurpassed by any other firm. 


SPECIAL DYNAMOS AND MOTORS OF EVERY CLASS. 
ALTERNATORS AND CONWIRTIERS. 
COMPLETE EQUIPMENTS FOR TRAMWAYS. 
TRANSMISSION OF POWER. 


ELECTRICALLY DRIVEN PUMPS and HOISTS for MINING WORK. 


PLATING DYNAMOS. SWITCH WORK. VOLTMETERS AND AMMETERS. 
RPA TENT ARC LAMPS. 


The Oxford System of Distribution, by Continuous Current Transformers. 


PRICES AND ESTIMATES ON APPLICATION. 
Special Attention paid to Foreign Orders and Enquiries. 
B 2 
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CIEMENS BROTHERS € (10, 


LIMITED. 


Electrical and Telegraph Engineers. 


o =) 
MANUFACTURERS OF 


India-Rubber, Gutta-Percha, and Lead-cased Cables and Wires 
Telegraph, Telephene, and Electric Light Work. 


MATERIALS FOR LAND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES, 


ELECTRIC MINE EXPLODERS, TORPEDOES, TORPEDO APPARATUS, 


FIRE, POLICE and RAILWAY SIGNALS and BLOCK APPARATUS, 


DYNAMOS AND ALTERNATORS, 


REVERSIBLE MOTORS. 
TRANSFORMERS, ARC LAMPS, AMMETERS, YOLTMETERS, &c. &c. 
ELECTRICAL APPARATUS OF ALL KINDS. 


CONTRACTORS FOR 
Submarine Cables, Land Lines, Shiplighting, 
Electric Light in Mills, Factories, &c., 
| Electric Railways and Tramways, 
| Transmission of Power by Electricity, 


*Central Stations 


Agents for “‘Slemens” Glow Lamps and Meneely Tubular Bearings. 


SOLE MANUFACTURERS IN ENGLAND of HELLESEN'S and OBACH'S DRY BATTERIES. 


ол LONDON 2, QUEEN ANNE'S GATE, WESTMINSTER, S.W. 


LASGOW: 261, West George St. NEWOASTLE: 15, Victoria Bulidings, Grainger St. West. 
MELBOURNE: 46 and 48, Market Street. 


Works: ШОО WICH, KENT. 


Cable Addrees: "SIEMENS, LONDON." Codes: “ABO,” “A 1,” "Engineering." 
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JOHN Motors. Coupled Plants - 


TURNER . SWITCHBOARDS. 
== DINAMOS 


> DENTON, nr. MANCHESTER, 


London :272, Finsbury Pavement, E.C.—CHAS. Е. QUICKE, M. ]. E. E., 


Representative. 


UU GALVANOMETER SCALE AND LAMP, TGS 
тігуді] [TETTE] pui 7 


BATTERY HYDROMETERS. 


FIG. 1 has four different coloured beads,; indica different gravities, and im. 
the correct рате is shown on the bead which floats nearest the centre of M 
has a hooked top, so that it сау лала inside the сойтш, ИР... 
and is excessively simple апа absolutely 


Price only As. Gd. і 
5 


FIG. 2 is loaded with shot at опе end, and has the ae clearly marked in & 
its stem. It а пара to float in the battery, and is in extensive use by 


Electric Companies 
Price 2s. 


ко. 8. * U 
white enamel glass dem: which is open at the top, and there is a hole wi the 
bottom of the stem patara which the fluid enters as it ne in the test jar. 


"Price 4s As. Ga. 
8,9 & 10, Hatton Gardon, London, E.C. 


CROMPTON & CO., Ltd., 


Mansion House Buildings, London, 
ARC WORKS, “CHELMSFORD. 


* TRANSFORMERS. * 


It is now well recognised among Central Station Engineers that a Cheap Trans- 

former is often a bad investment. The use of Transformers having a low all day 

efficiency has, in some instances, brought the Alternate Current system unfairly 

into disrepute. HIGH EFFICIENCY at LIGHT LOADS is of the UTMOST 

IMPORTANCE, and is WORTH PAYING FOR. in the design of our Transformers 

this point has been carefully attended to, and the Open Circuit Losses in the larger 
sizes is MUCH UNDER 1% of the full load. 


USE THEM AND REDUCE YOUR COAL BILL. 


Supplied to 
The Great Northern Raliway Co.’s Station, Holloway. The Newcastie Electrio Supply Co. пе River 
Plate Electricity Co. Yarmouth. Tunbridge Wells. Cheimsford. Oheitenham. Boito Messrs. 
Pritchett and Goid. The Oycies Component Co. The Orompton Electric Supply Oo. of. Australia. 


Apply for full Price Lists and information to 


CROMPTON & CO., Limited, 


Mansion House Bulldings, London, and Arc Works, Chelmsford. 


Cooking and Heating Department: 35, QUEEN VICTORIA STREET, LONDON. 


Pooket Price List and Pormuls (including Magnifying Glass), post bea 13 Stamps. Crompton's (Trotter's Patent) Wiring Slide Rule, 2s. Clot 
Case, 28. Leather Case, 38. 
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W. T. GLOVER & CO., з, acts ——— 
MAKERS OF Every DESCRIPTION OF уер 5 
r 


Telegraphic, Telephonic and Electric 
Light Wire and Cable. 
LEAD кые & ARMOURED 2 
CABLE LC 


Nr c 
Ea SOLE 
MAKERS OF 
8 Patent 


SPECIAL ence эке à z 
ALES — | DIATRINE” CABLES, 
y Suitable for High or Low Tension. 
rae ORD: Mains for Town Lighting, &c. 


LONDON: High Insulation and Great Durability, 


BS, : 
„o 200 org, Anti-Induction and Metallic Circuit Telephone Cable. 
PT Any number of Wires for Aerial and Underground Work. 

Patentees and Sole Manufacturers of Compressed Solid Ended A RME a TUE BAH S. 
Compactum " Covered Dynamo Wire and Cable. Electric Organ Cables, up to 2,000 * 8. wee Strand (Crompton's Twist) 


London Address: 39, VICTORIA ST., WESTMINSTER, for Armature Winding. 


ская Engineers. 
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FOR 


STEAMSHIP LIGHTING. 
uu j SEARCH LIGHT PROJECTORS 


as етее i Contractors to Admiralty. 
— ^ÜBGATESHEAD-ON-TYNE 
[ENGINEERING TELEGRAPH CODE USED. 
ALL KINDS for ELECTRICAL WORK, and also for INDIA 
CHE MICA I S { RUBBER & GUTTA-PERCHA MANUFACTURERS, 
SOLID SULPHURIC ACID and BICHROMATE SALT for EXPORT 
G. BOOR & CO., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C, 


CONTRACTORS TO THE POST GFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES, AND. LEADING TELECRAPH СИРА. 


M°GAW & CO., ms 


————— o 999999999999999999 -——————— 


BEST QUALITY HAND-FINISHED 


Electric Light Cable Casings 


IN ANY WOOD AND TO ANY DESIGN. 


[| 


Moulded ЧА 


1 Whitewood 4 Deal кер & | & Deal kep kept in Stock. 


ILLUSTRATED CASH PRI CASH PRICE LIST FREE. 
TBLBPHONB No. 4505. BSTABLISHBD 188? 


——— — | am — — — — — 


E 
CLARKE, CHAPMAN d 00, Lid, 
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As supplied to H.M. Govern- Bank of England, London Stock 

ment, Woolwich Arsenal, Exchange, Pancras Vestry. 

General Post Off ffice, Manchester, Bradford, Glasgow 
and other Departments ; and other Corporations. 


THE IDEAL LAMP for STREET LIGHTING, &c. ONE PAIR of CARBONS will BURN from 150 to i. HOURS without any attention. 
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From Dr. J. A. TEEMING; F.R.S., M.Inst.E, E. . College London. —"'I have tried the two Jandus aro lampe, running two in series on а 200-volt circuit, 


Why continué to use the old-fasntoned lamps, whioh require trimming almost dally, when you can 
save nearly EA per lamp per annum in labour, apart from carbons, by substituting the JANDUS ? 


like them very much. ave recommended their use for the electric lighting of Cotfor Asylum, on which I am advising 


рта шо Messrs. DRAKE & GORHAM, Head Offices: 66, VICTORIA ST., WESTMINSTER, LONDON, 8.W. 
Branches at 100, King Street, MANCHESTER; 231. St. Vincent Street, CLASCOW, and 1, Watergate Row, CHESTER. 


THE FOWLER-WARING GABLES CO., LIMITED. 


а, WICTORIA MANSIONS, WICTORIA STe LONDON, S.W. 


Manufacturers of 
ALL CLASSES OF VULCANISED AND PURE INDIA RUBBER WIRES AND CABLES. 


"eme. LEAD-COVERED CABLES 


Under the Company's Patents for Telephone, Telegraph, Electric 
Light, Transmission of Power and UNDERGROUND Installations 
of every kind. 


веся, ANTI-INDUCTION TELEPHONE CABLES. 


Unaffected by Heat. 
Mechanical Strength. 
: High Iineuiation. Cow Oapacity. 
X Steamebhips. Docks, 
Chemical Works. Factoriss, 
Mines. Damp Piaces, &o, 


GOLD MEDAL, PARIS EXHIBITION. 
NS Y usw “References and Particulars on Application. 
Telegraphic Address. UNDERGROUND LONDON.” WORK S—N ORTH WOOL уу I c н, TELEPHONE No. 3180. 


TUDOR ACCUMULATORS 


New Type cf Gell. Increased Capacity. 


ALL BATTERIES GUARANTEED FOR TWO YEARS. 
MAINTENANCE FROM з TO 6 PER CENT. 


006000000000 - 


NEW COMPLETE EDITION OF CATALOGUE 


FROM THE SOLE MANUFACTURER IN THE UNITED KINGDOM: 


A. B. PESCATORE. т: 5 Cross street, MANCHESTER. 


A 
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CHAMBERLAIN & HOOKHAM, L вткмтненям. 


ENERGY rr METER 
PATTERN 
FOR ALTERNATING CURRENTS. 


Increased Range and Accuracy. Fall of Potential Inappreclable. Consumption of Energy 2 to 3 watts. 
Ig BEING WERY EXTENSIVEXLYWY ADOPTED. 
WRITE FOR CATALOGUE AS ABOVE OR TO OUR 


Agents for Great Britain Messrs. VENNER & SILLAR, 10, Delabay St., WESTMINSTER, S.W. 


Applications invited from first-class Agents in the United States and Foreign Countries. 


GUARANTEED. [ 


R ACCUMULATORS. 


8 THE “I.E.S.” ACCUMULATOR CO., Ltd., 3, DELAHAY ST., WESTMINSTER, S.W. 


Drop-Forcep WrouchT Sree. um. AA URSIN 800 pages, specially bound bookwise to lie oven. 78. 6d., 

2 ИШЕН post free 7s. 94. (abroad, 88., post free) large paper 
edition, with wide margins, 199. 6d., post free, 198. 
(abroad, 13. 6d., post free) 


A POCKET-BOOK OF 


etry em la 15 ШЇ Engineering, Formule, 
== — I P . BY 
: ә W. GEEPEL and H. KILGOUR. 
1 f the heavier b Electri 
ARMSTRONG. STEVENS & SON | жоор the need of A publication of the Pocket Book 


dealing therewith increases ; for while о one hand, 
WHITTALL STREET, ere are many such referring to Mechani eering, 
and, on the other: кле n ie ma Sed steal Rules 
RM qu qmm aud Formule as more p arly app lighter- 
BI INGHAM. X NT branches of Blectrical Eugineering, yet none of these alone: 
suffice for the purposes of what maz now be said to be the 
more numerous body of Electrical Engineers, viz.: those 
engaged in the application of Blectricity to lighting, trans- 
mission of power, metallurgy and chemical manufac 
It is to supply this want that this book has been prepared. 


t 


neue 


PRICE LISTS ON APPLICATION, 


“THB BLECTRICIAN" PRINTING AND PUBLISHING 
COMPANY, Ltd., Salisbury-court, Fleet-street, London. 


d H ni HE ENGINEER & ELECTRICIAN, 
Inventors’ Modeller & Selentifle Apparatus Manufacturer. 

43, SKINNER LANE (Works: Cross Stamford St. 

и EEE y Z.. r tito 


Онар 
i 


ТИТ 


THE ELECTRICIAN, OCTOBER 23, 1896. 


CLAYTON & SHUTTLEWORTH, 


LINCOLN, & 95, Queen Victoria St., LONDON, Е.С. 


CATALOGUES FREE BY POST TO 
ANY PART OF THE WORLD. 


FIXED ENCINES OF ALL KINDS, UNDERTYPE ENCINES. PORTABLE AND SEMI- PORTABLE ЕМСІМЕЗ, OIL. AND CAS ENCINES. 


Also TRACTION ENGINES, CORNISH BOILERS, THRASHING MACHINES, STRAW ELEVATORS, CHAFF CUTTERS, MAIZE SHELLERS, GRINDING MILLS, 
SAW BENCHES, CENTRIFUGAL PUMPS, &c. 


Upwards of 60,000 Engines and Thrashing Machines Made and Sold. 
ЮЕ Owing to increased facilities, C. & S. can now execute ORDERS at SHORT NOTICE. 


IMPROVEMENT IN GLOW LAMPS 


SAVING 16 PER CENT. 


In Replacements by returning burned-out Lamps to our 
English Agents. 


The Special Feature in this Improvement is the absence of Plaster of Paris, 
thereby doing away with the causes of complaints of short life, interruption and loss of current, &c. 

Lamps of this construction are especially adapted for the J.ighting of Breweries, Ships and all 
damp places. 


E. GOOSSENS, POPE & СО noua, 


Agents: 


: ) POPE & BODDY, Pall Mall, LIVERPOOL. 


Who hold a Large ле of these IMPROVED LAMPS. 
LAMPS MADE OF ALL PRACTICAL VOLTS, C.P. AND EFFICIENCY, AND FOR 
ANY SYSTEM OF SOCKET, 


THE NEW TON ELECTRICAL WORKS, Ltd., Taunton, England. 


БОЪН MAKERS OF 


c TAUNTON ” 


=| DYNAMOS/ MOTORS 


Telephone No, 9. Telegrams: “ARC” TAUNTON. 


UNDERGROUND MAINS. 


CALLENDERS GABLE & CONSTRUCTION CO., LTD. 


MANUFACTURERS OF 


ELECTRIC LIGHT GABLES, MAINS, CONDUITS AND ACCESSORIES. 


Engineers and Contractors.  Ironfounders and Oopperamiths. Makers of Lead Tube and Pipes. Bitumen Refiners.. 


Head Office: ЭО, CANNON STREET, LONDON, E.C. 
Telephone No. 15188. Telegraph Address: ''CALLENDBR LONDOB." 
Factors ERNIE MARSHES, KENT. 


LIVEBPOOL—Olidham Piace, Renshaw Street. BIBMINGHAM—S5S8S, Water Street. 
NOTTINGHAM—Hing John's Chambers, Bridiesmith Gate. GLASGOW-—Great Western Read, Kelvinuide. 


Also Contractors for underground Mains at ABERDEEN, 88 BURNLEY, LANCASTER, HUDDERSFIELD, SHEFFIELD, HULL, OXFORD, HANLBY, 


Patented in Great Britain. 


Patented in Great Britain. 


LSEA, &о., &с. 
The CALLENDER COMPANY is в ргорегос to undertake the ee of Underground Mains, including. all excavation and reinstatement of paving „building. шн 
feeder points, or transformer chambers ng lamp illars and all other accessories required for the complete equipment of the distribution network of a Cen 
Station, for either HIGH or LOW TENSION with CO? US or ALTERNATING CURRENTS :— :— 


1. With Vulcanised Bitumen Cables laid solid in Bitumen. 
2. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes. 
3. With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric, armoured and laid direct in the eartb. 
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GRYPTO MOTORS 


W. Каске 4 Co,, Elberfeld, Germany, 


Troos eam 


e Makers of all Implements for Electricians. He 


эчне» 602 Reg wtered (262. 


Contractors 10 uw Government Telegraph-Departments and Telephon-Companies, 


vO x 


Elm ou 


Patent. 
Climbers. 


THE CRYPTO WORKS co, "Ltd, 


WHOLESALE MANUFACTURERS OF | 
ELECTRIC MOTORS & DYNAMOS, 
29, CLERKENWELL ROAD, LONDON. 


Telegrams: © COMMUTATOR LONDON.” 


TUDETUTT. oo LONDON, B.C. 


one Kingdom : 


J. WEEKS and CO, F. R. H. S. 


Patentees of te Duplex" Upright Tubular Boiler, 
#ORTICULT A Leer ME HOT-WATER APPARATUS MANUFACTURERS 
nd War Deparlueuts, Royal Botanic and Horioultaral Societies, EY? М, Rr 65 
Н.М. mE an ar ente 0 & e УЛ >» & 2». Ё 
Gilustrated Oataloguei, Designs, Estimates and Testimonials, also lowest Wholesale — RP SAG NEER? 4557 FOURS’ erm 


tail Prices of Materials free on application to ARD FI FIBRE. С°, 


2. WEEKS and 60., F.R. H.S., Chelsea, LONDON, s.w. 
Telegrams: 'HORTULANUS LONDON.” Telephone No. 8728. 


p: D'EXPLOITATION DES CABLES LECTRIUES 


(SYSTEM BERTHOUD, BOREL and Co.), 


. CORTAILLOD, SWITZERLAND. 


8 Munt 
a v е UN ! | 4 E S * — | 
З) "тете LEAD-COVERED CABLES r 
qu 7 TELEPHONE, TELEGRAPH, ДАА 
ELECTRIC LIGHT. ` 


GREENWOOD & BATLEY, Ltd., 


ALBION WORKS, LEEDS. 
General Electrical Engineers. 


EE ASU ON * oe ÓÓ——— 
MANUFACTURERS OF 


ALTERNATORS, INOANDESOENT and ARO-LIGHT DYNAMOS 
for ELEOTRIO LIGHTING, ELEOTRIO MOTORS for Tram Oars, 
MINING MAOHINERY and as applied to Machine Tools. 
FAOTORY ENGINES and HIGH-SPEED ENGINES for Electrical 
and other Purposes. 


— — zen ge T "n D- MANUFACTURERS of 8PECIAL and GENERAL TOOLS for ELECTRICIANS, 


Il I Jmm 1 mm 


— London Office: 16, GREAT GEORGE ST., WESTMINSTER, S.V. 


Special highly-insulated CABLES = High- 
Tension Alternate Curren 

As used at Vienna, Innsbruck, Lucerne, wr, 
Montreux, Cologne, Monaco, 
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W. H. ALLEN, SON & Co., 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


AND 
19, GREAT GEORGE ST., WESTMINSTER, S.W. 
Formerly of YORK STREET в тте LONDON. 

MANUFACTURERS 


CONTINUOUS-CURRENT MOTORS 


FOR BELT OR ROPE DRIVING, OR FOR DIRECT COUPLING TO MACHINERY. 


ELECTRIC 
 TRAVE LLING 
CRANES. 


J^ MOTORS IN USE AT OUR WORKS MAY BE SEEN ON 
11 я APPLICATION. 


HIGH-SPEED ENGINES, 


TRIPLE AND COMPOUND. 


Fia. 189.—14 Н.Р. MOTOR AND PUMP. . New Gatalogue of our Manufactures just issued. 


HIGHER VOLTAGE DEMANDS BETTER INSULATION. 


BOARD OF TRADE REQUIREMENTS ABE INOBEASINGLY STRINGENT. 


PRACTICAL Electric Light i 
ontractors,* 
* | | | Wiring , 
| : | cca воде ЧА ‚ Contractors 
EXCELLENT | I|] HIGH TENSION SWITCHES AND FUSES AND : 
OUALITY | FOR PUBLIC SUPPLY MAINS. Central Station 
AT | | Authorities 
REASONABLE R | ALL DERIVE 
PRICES. M... à ӘӘ? М SATISFACTION “or t“ 


Company's Manufactures. 


CHICAGO WORLD'S FAIR—DIPLOMA AND MEDAL FOR INSULATORS. HIGHEST, AND ONLY, AWARD FOR TROLLEYS. 
120,000 OF OUR INSULATORS NOW IN USE ON THE BOSTON AND BROOKLYN TRAMWAYS ONLY. 


ALBERT nnd J. M. ANDERSON, 


89, VICTORIA STREET, WESTMINSTER, LONDON, 8.W. 


ELECTRIC TRAMWAY SUPPLIES. 


*AETNA" Insuiators and Hangers. 
“ANDERSON” STANDARD LINE MATERIAL. 


TROLLEYS, LICHTHING ARRESTERS, SPECIAL TOOLS, &o. EVERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION, 


REGISTERED TRADE MARK. 
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OHN FOWLER & GO. (LEEDS) L TD., 
LEEDS, and 6, LOMBARD STREET, LONDON, E.C. 


CONTRACTORS ron CENTRAL ELECTRICITY WORKS. 
MANUFACTURERS o: ENGINES, pynamos, and ELECTRICAL PLANT. 
ENGINEERS. ESTIMATES GIVEN FOR ALL APPLICATIONS OF ELECTRICITY. 
PLANT SUPPLIED («отокот or MEXICO, AVILA, BLACKPCOL, DULIN, LEEDO, 
a. . xv. (HOLLOWAY & DONCASTER), BURTON-ON-TRENT, CITY AND SOUTH LONDON ELECTRIO RAILWAY, ао. 


PLANT IN PROGRESS (555, NIWrONT, covanray, зайнатон, Зул, READING 


AYRTON-MATHER ELECTROSTATIC 


ELECTROSTATIC = 
CENTRAL STATION 


ELECTROMAGNETIC. 
VOLTMETERS. 


All Ranges to 6,000 Volts. 
THREE SIZES. LARGE STOCK. 


Open Soales. 


R. W. PAUL, Avourate: 
44, Hatton Garden, Dead-boat. 
LONDON, E.C. Oenstant. 
Factory : I O USED THROUGHOUT 
114-115, GT. SAFFRON HILL. Un WORLD. 
Large Catalogue, 72 pp., and Hundreds of Ilus- REDUOED PRIOES. 
trations, Now PER а са ИВ — and Sample xcii Мәд 
THE 
LIMITED, 
39, Victoria Street, AND Clifton Junctien, 
WESTMINSTER, S.W. MANGHESTER. 


MAKERS OF STORAGE BATTERIES OF EVERY TYPE 
AND FOR ALL PURPOSES. 

The Company is prepared, in cases where their Batteries are supplied to 
their own specification or where the treatment to which they are to be subjected 
meets with their approval, to enter into a Maintenance Agreement with all Users 
and Purchasers in Great Britain for the gratuitous supervision and maintenance 
of the Batteries for a period of Two Years from the date of erection, 

For longer periods Maintenance Agreements can be arranged at rates varying 
from 8 per cent. per annum downwards, according to circumstances. 

ALL MAINTENANCE AGREEMENTS DATE FROM THE ERECTION OF THE BATTERY. 
MANY THOUSANDS OF CELLS NOW WORKING. 

Our Latest Types of Cells offer the great advantage of being able to be charged in four hours 


with high efficiency; they can also be discharged in half-an hour, or even in shorter periods should 


о ion require. 
Telegrams : ‘“ ACCUMULATE PENDLEBURY." ESTIMATES FREE. 
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S. SMITH & SONS’ 
Arcu NON-MAGNETISABLE WATCHES. 


~ 


Ihe Kew Tests were instituted in 1884, and we then gained the Premier Position. 
We have been mentioned in the Blue Books of each successive year, and in 1895 we 
again take Highest Honour. 


THE TESTING of our 
WATCHES by the ADMIRALTY. 6 


All English, 
Hydrographic Department, 18-ct. Gold, 


19th May, 1894. (5 £21. 
Sir, —1 have much pleasure in re- 6O 


turning you the two Non-Magnetisable ce 
Watches which you were good enough CR 
to send for my Inspection. They 
have suooessfully passed through a 
severe test in close proximity to а. 
powerful dynamo, and | believe the 
Astronomer Royal is in oorrespon- 
dence with you on the subjeot. 
{ am, Sir, your obedient servant, 
W. H. WHARTON, 
— Hydrographer. 


Teo. Je . 8. Smith & Son, 
Fo A ше" Strand, Wc. £9 9s. 


9 STRAND 


TF S. SMITH в, зом S 


18-ct. Gold, Swiss Made, 


All English; 
Second 
Quality, 


m 
Admiraity, London, S.W., First Quality. AN £15 15s. 


Swiss Made, £3 3S. 


Silver, 


„У V E 
MS à — 
me V = 
OS 
ue ж ‚жы gi £6 6 
Зар Sonia "Has / a 


$e wt 
Silver, First Quality. Silver, Second Quality. 
Prize Modal, Electrical Exhibition, 1892, EAVY, Damp and Dust Proof, Open Face, Crystal 


for Non-Magnetisabie Watohes. Since Half Hunting or Full Hunting Cases, Three- 


! Mir Plato, ETER, Fully Jewelled. 
CERTIFICATE AND WARRANTY WITH EVERY WATCH. POSTAGE FREE AT OUR Quarter Plate, HALF CHRONOMETER, uly уо 


OWN RISK. OLD WATCHES AND JEWELLERY TAKEN IN EXCHANGE. VALUE ever produced. 
Our Treatise on Watches, just published, 141 pages, 320 Illustrations, free on application. 


S. SMITH & SON, „Те, 9, STRAND, W. ö. “tro ecw arr. 


———M—————— 


VULCANIZED FIBRE. 


The ORIGINAL and ONLY ; 08-71, CHISWELL STREET, 
GENUINE FIBRE INSULATOR} MOSSES and MITGHELL, | LONDON, 
on the MARKET. X. c. 
FM SF A. 
TS SU, ‚ 
Ў о 
$ e $ & G 
м Ф 9 < S ° NA ec 
REGISTERED TRADE MARK. CLS S Ф ТНЕ divsa 9 eem THE CORE. = 


an 
SU е NS | 
EXTRACT.—‘‘We have Dynamo with your "a + х x WA 8018 eter: JAM ES DICKSON, ч Dickson London. 


Brushes running 150 hours per week, where i , 
one set has lasted Two Years." Estab. 1769. 488, CRAY'S INN ROAD (Holbora End), LONDON, W.C. 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


ANOHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.O. 


MANUFACTURERS: -C ABLES of Light, Medium, and High Insulation. 

COVERED WIRES, STRIPS, CABLES, &c., for Dynamo Machines. 
PRICE LIST SILK COVERED WIRES for instruments. | 
| LINE WIRES, CABLES AND CORDS for Telephones, Bells, &c. 

ON FLEXIBLE CORDS and CABLES. 
APPLICATION MARTINO'S PATENT PLATINOID for RESISTANCES. 

° GAUZE BRUSHES and Sundry Appliances. 
Engineers’ Specifications Carefully Worked to. 
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T BEREND k o. BASINGHALL AVENUE, 


LONDON, Е.С. 
HARTMANN & BRAUN’S 


Telegraphic Address:—'‘ YTTRIUM LONDON." 
HOT-WIRE 


MAY’S 
DEAD-BEAT 


PATENT 
REVOLUTION 
COUNTER. 
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ours “Зу VOLT AND AMMETERS. | ers 
| tinuous, Alternating (amy reviedicity) er | COMBINED | 
Multiphase Circuit. REVOLUTION Xo. y 
— COUNTER and — 


D’ARSONVAL SYSTEM 
VOLT and AMMETERS, 


FOR DIRECT CURRENT, 
6 & 9 inch Instruments for Switchboards 
14 & 20 ,, Т , Central Stations 


Recording Volt & Ammeters. 


CHRONOGRAPH. 
WiLAE’s 

e * 
Pole Finding Paper 


The Best and Cheapest 
Pole-Finder in Existence. 


HYDROMETERS. 


„и B. 222043 


aetati stu siu cie obese cbe obo cos co o os oio apo An An эф»... oo. oo ao abo bo 2r эф». N 


— 


тө" i TACHOMETERS, WATERPROOF 


TACHOGRAPHS. | GLOW LAMP FITTINGS. 


ADJUSTABLE RESISTANCE. 


PATENT “DAYLIGHT” x HIGH-CLASS 


Spiral Wall prij, con Lamps. | RONTGEN APPARATUS. 


TUBES, FLUORESCING SCREENS, AND 
CHEMICALS. 


CHARGE and DISCHARGE 


INDICATORS. 


CULOHER'S PATENT 
1 


а-аа. 


НЧ 


mmm 


The “Best” and moat 
2. Time and Labour-Saving 
DIRECT CURRENT Drill for cutting Brick 


and Stone, for Electric 
F AN MOTOR. Wiremen. 
STOCK—100, 105, and 110 Volts. PLAIN and FANCY » 
— 422 € $1) là& el LAM TPS. CONSTANT E. . F. 


. и ы ы л ол А 


sream [WIRE GAUGES апа | THEATRICAL CHAIN | THE MOST CONVENIENT 


2 AN RECORDING Gacexs MICROMETERS. | LAMPS, &c., &c. SOURCE OF ELECTRICITY. < ON 
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“SILENT” ENGINES m 
S Е —— „ BAYLEYS %, 
(CHANDLER'S PATENTS) г COMMUDINE % 
FOR ELECTRIC LIGHTING. "E I A 


eh п 20 SIZES, Aus one, two, or und. cranks, from 2 7 85 horse- power, 

ple compound or tri- -compoun giving tho: the biet est econom 
ab speeds suitable for coupling direct os for T TRE. 
LIGHTING, for CENTRAL STATIONS, for YSHIP- LIGHTING, and 
for BELT DRIVE. 


Our TRI-COMPOUNDS are as economical as any other high- 
speed engine. The steam distribution is very perfect; clearance spaces 
are as small as with central valves; drainage of cylinders is perfect; 
B. H. P. = 90 per cent. of I. H. P. All valves (one to each cylinder) can be 
taken out by simply removing the small valve cover on top cylinder. 


Telegrams:—'' Bags Hednesford.” 


HN ||!!! 


ANI \\\\ tl | MM | | 


ини NEONESF ОАО! 


Опе Electrical Firm im ürdered d 52 of these Engi nes, another Firm 41, 
another Firm 29, another Firm 19, another Firm 16 ; and upwards of 50 
Firms have sent many repeat orders. Over iiy. of the British India 
Steam Navigation Company's steamers are lighted by these Engines, and 
after having been at work for over 2 years THREE MORE 40-h.p. have 
recently been supplied to same company—replacing noisy engines. 

Every part can be got at comfortably when the Door is removed. 

Cross-heads and connecting rods are taken out at doors with ease. 
Speed adjustable while Engine is running. Requirea less care than any 
other Engine known, and uses less oil. Engine easily understood. No 
complications inside. Constructed to stand hard work. The Patent 
“ Safety” Governors are Extremely Sensitive. They are mounted on 
the Crank Shaft and require no belt to drive them, and are everlasting. 


ineer of Sixteen Steamers with these 


Letter from 5 En 
the Engines are working very satisfactorily.” 


Engines on board says :—‘‘A/ 


THREE-ORANK MARINE ENGINES for STEAM YACHTS, LAUNOHES, 
TUGS, &c., 20 to 800 1. N. P. 
INDEPENDENT SURFACE OCOONDENOING PLANT. 


BUMSTED & CHANDLER, 


Cannook Chase Engine Works, HEDNESFORD, STAFFS. 


VULCANITE. 


HARBURG INDIA- ga dr i C. cO. 
London Warehouse. F. WIN 


138, LONDON WALL, WOOD STREET, EO. 


EBONITE. | 


CHARLES JENNINGS 


AND 
co. 
(Successors to GEORGE SCHULTZ & CO). 
SPECIALITIES: 


DYNAMO-FORGINGS AND ARMATURE DISCS 
w ISOTROPIC IRON. 


TRANSFORMER STAMPINGS of Lowest known Hysteresis Loss. 
Telegrams: " STEELHEAD Lonpox.” 90, Cannon St., London, Е.С. 


means less co and во keeps Commu- 
tutors in padec riii in without the aid a 
oil or grease. 
This liquid is onounced b the most eminent 
Electrical . ngineers to be perfect, and the 
most useful yet known. Commutators thus 
treated will wear twice as long, and so save 
expense, besides trouble. 
| Used by Railways, leading Electric Lighting 
| Companies, and largest Firms in the 
kingdom, 
oof of its utilily is tes a bottle, 
5 f an “Ашны General 
Dealing Firms, or ary the Manufacturers, 
Bayley & Co., 5 st., Birmingham. 


. per bottle ; post. Free, 2/8 


REMIER LAMP 


OF EUROPE. 


Hi | j | I 
| Ibi b Ши» 


Lor фт 1 
м tin n \ il dus at 


ҮШҮ p COPY RIGHT. 


Ji 


Onoe mere has eur position as tho 


Leading Lamp Makers of Eurepe been 


oenolusively established. 


The memorable Lamp Test of October, 1895, awarded the 
HIGHEST PLACE to our Lamps. That we deserved this 
honour was admitted by even our competitors. 


Scarcely has this testimony to our superiority been acknow- 
ledged than another remarkable Lamp Test is published by the 
Electrical Review of Aug. 28th, 1896. 


Eleven of the best known makers of Europe are represented 
in this Test, in which we take the FIRST PLACE. 


Copies of the latest Test and lowest Prices on application. 


GABRIEL & ANGENAULT, 


MANUFACTURERS, 


CONNAUGHT MANSIONS, 34, VICTORIA STREET, LONDON, $.W. 


TELEPHONE: 8126. 


TELEGRAMS ; ' GABION AGE.” 
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G. E. BELLAISS & CO., 


(ESTABLISHED 1852.) ENGINE ELES. LIMITED. 


Ledsam Street Works, BIRMINGHAM. 


1 London Office: WESTMINSTER CHAMBERS, 9, VICTORIA STREET, 8. W. 


|| 
| 
"Tri dd 


. 


E — тт Telegraphic Address: * BELLISS, BIRMINGHAM.” 
— 
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EQUALLY SIMPLE DESIGN, BUT WITH GUARDS FITTED 


Aud = и — | ИШЕ H. 
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OUR PATENT SE 


NALDER CRAWLEY SOAMES 
Electrical Testing Instruments. 


у 


= 
«= 
— 
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— 
— 
| 5000 | 
- А 
п ^ LONDON 
— 
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AYRTON- MATHER R UNIVERSAL SHUNT D’ ARSONVAL GALVANOMETER. STANDARD ) 100, 000 OHM COIL. 
BOX FOR GALVANOMETERS. Very sensitive, Hich finish. Extremely portable. The Very High Insulation. Ebonite Pillar Terminals on 
t useful Instru ec rato ite Top. 
an be: nde pres er d jon LA IURE Tost ni Plane or concave Mirro ра or Ballistic. нор 
Price £3 s: 15 s 0. Price ББ : О 0. Price £5 : 5 0. 


Write for Catalogues of Testing Instruments and New Cataloguo of Ammeters, &c., 
to sole address, 16, RED LION ST., CLERKENWELL, LONDON. 


NALDER BROS. & CO. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and. Most Direct Route to India and the 
Far East, 
BY SPECIAL IRIS. 


DIRECT OVERLAND TELEGRAPHS : 


CONNECTED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE SAUL SETTLE- 

MENTS, OHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NE W ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Speolal Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 

Messages are accepted ab the Company's Offioes— 
LONDON: 18, Old Broad Street, E.O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, 
LIVERPOOL: Walmer Building, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the shar arges made and whence m es are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout ө Kingd om. 


ALL TELEGRAMS SHOULD BE MARKED ~ VLA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd., 27, Cannon St., Е.С. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
SBADY MIXED. USEABLE AT ANY TIME. For SHIPO, STEAMERS, YACHTS (inside or 8 — (Gas and Blectric) 
and for ALL PURPOSES where a hard and washable surface is essen of rough wear 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. аа due ерм лаасы, Roofing, Gas Tanks, &o 
LASTS WELL WHEEE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATUEE, йо, 


BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "tor ото, бее 
Makes Bricks, Porous Stone, Cement, &c., weatherproof. It was applied to OLEOPATRA'8 en IN MAY лете tnd ale after e eleven years 
exposure to the trying climate of London, Mr. Dixon, С.Е. (who brought the Obelisk to London Times, May 28th, 1890. 


'"i8vN 3Q0vu.l 


. сез NEEDLE 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON.” 


H TALLOWE Е N Duncan Wallet and Co., 


Shippers of Wines, Spirits, Teas, Ooffees &o., in Bond, 

INDIGESTION, WIND, BILE, SICKNESS, HEADACHE. PP 114, FENCHURCH STREET. LONDON, E Ü 
A pure and harmless Cordial, and a splendid Pick-me-up. Special Arrangements made for supply of Telegraph Stations & Cable Stegmersabroad. 
„D. W. & Oo. su d Bonded Storer to the CABLE STREAMERS 


A BOON TO JADED WORKERS AND THINKERS. 
Of all Chemists, in Bottles, 1s. 14d., 28. 9d., and 4s. 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E.C. 


KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Lesers. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STRAMBRS, DUCAL LINE, CLAN LINE, RATIONAL 


LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN * CO., Mr. И, LUND, The 
EASTERR & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the BOLE MAKERS, 


JOHN KIRKALDY & SON, ' 5" GARFORD ST., LONDON, E. 


TELEGRAPHIC ADDRESS; “ KIRKALDY LONDON.” 


Provisions an 
f several Companies to VARIOUS STATIONS of the BASTERN, RASTERN 
т REC AFRICAN, and RBASTBRN BX TENSION, AUI 
A TELEGRAPH COMPA NTES, i and are prepared to execute orders лп specially 
бешш terms on = ача, notice Telephone No. 502 Avenu 


F 
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THE EASTERN г SOUTH AFRICAN TELEGRAPH COMPANY ш. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Loren, > 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


nn 0 69 66 06600666 


The above Companies, by means of Cables along the East and West Ooasts of Africa, as shown in ‘the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— | 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. | 
ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENÇO MARQUES (Delagoa Bay). 
BAGAMOYO. DAR-ES-SALAAM. 


WEST COAST. 


MOMBASA. 


BRITISH PORTUGUESE. | FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
| 4 KOTONOU (Porto Novo) 
RASS. S. THOME. WHYDAH. 
ne | dis | GERMAN 
BONNY. BENGUELLA. | — 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company’ s Head Offices, Winchester House, 50, Old Broad Street, E.C. 
By order 
H. E. PLANK, Secretary, GEORGE DRAPER, Seretury, IJ. CAMBROOK, Secretary, 
Arnica Dzor TxLrGRAPE Company Eastern AND Sours AFRICAN TrLecRara West Argioan Tetxcuare Company. 


Company. 


— — 8 
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THE BRAZILIAN — TELEGRAPH COMPANY, Ln. 
THE WESTERN & BRAZILIAN TELEGRAPH CO., Lm». 


TRE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Со, Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination, 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


e. d. e. d. 

Madeira „ die ы д хәб 1. Я Argentine Bepublic—All Stations... -. — 4 6 

Oape Verde islands — HE. cu. пе MU : : Paraguay—All Stations — дш. es, E 
99 [T] e. 0 owe eee owe eee | : 

Brazil—Pe Dee) >ш. dac шш сш ael зш ou Bolivia—All Stations .. ..- . .- .. — 6 2 

„ All other Stations . .. 4 gj|Ohli-AllStations |... = = =~ - ~ 6 3 


000000 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern." 


Вт Оврев, | 
RIOHABD OOLLETT, Secretary, 
Bmaziuam бовмавінк Тжгкаварн Co., WiwoHzmsTER Housm, Ор Broan Втвккт. 
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“COMMERCIAL.” 


. А DN 
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THE LEADING ATLANTIC CABLE COMPANY. 


MACKAY - BENNETT- SYSTEM 


\в9®^ 


THE ONLY COMPANY OWNING AND OPERATING THREE COMPLETE 
SUBMARINE TELEGRAPH LINES BETWEEN EUROPE AND THE 
UNITED STATES. 


SHORTEST AND MOST RELIABLE ROUTES To ALL PARTS OF THE AMERICAS. 


POSTAL TELEGRAPH СО. The greatest competitive system of Telegraphs ever 
maintained in the United States, covering ALL COMMERCIAL POINTS IN THE COUNTRY. 


CONNECTIONS. CANADIAN PACIFIC TELEGRAPHS reaching all Important places In CANADA, from 
the Atlantic to the Pacific, and the ONLY COMPANY HAVING LINES IN BRITISH COLUMBIA, 


46 МІ А СОМ M ERCI AL » To insure your Cablegrama being forwarded by thie Company's system, please mark them ‘‘Via COMMERCIAL," ишер 
єс {ndleation ie not charged for; or use the Company's own forme, bearing its GLOBE trade mark 


THIS COMPANY'S ROUTES AVOID ALL LONG LAND LINES ON BOTH SIDES OF THE ATLANTIC. 


GENERAL OFFIOR, LONDON, 


HEAD Orrion: 258, BROADWAY, NEW YORE, U.S.A. 
PRESIDENT BISHOPSCATE MOUSE, 55 and 56, BISHOPSCATE STREET WITHIN, E.G. 


J. W. MAOKAY, 


THE 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, Prestaent and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES frem PENZANCE, Cornwall, to KEW YORK CITY direst. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA c ises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIREOT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
OENTRAL and SOUTH AMERIOAN TELEGRAPH OOMPAN for 


ALL POINTS in MEXIOO and OENTRAL and SOUTH AMERIOA. 


DIREOT WIRES and OABLES to HAVANA, OUBA, connecting at that place with the СОВА SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH OOMPANIES for i 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA, 


То ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked | 


€ Xin Western Union.“ (Ui ноа vill be transmitted 


The Offices of the Com 
in Great Britain are — 232, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.O. 
RECEIVING OFFICES: 
MARK LANB, LONDON, Е.С. NORTHUMBERLAND AVENUB LONDON, W.C. | 1, PANMURE *TREBT, DUNDEE 
$1 ROYAL RXOHANGE, LONDON, EO. , BXOHANGE BUILDINGS, LIVERPOOL.’ 106, GBORGB STREET, EDINBURGH. 
FEN LONDON, E.C. BALDWIN ST. BRISTOL. | EXOHANGE BUILDINGS, LEITH. 
EFFINGHAM HOUSE, AROWDEL ST., STRAND, | 39, GORDON STERBT, G W. 7, ROYAL RXOHANGSE, ST., MANCHESTER. 
LONDON, v. d. 10, FORSTER SQUARE. BRADFORD. 1, SIDB, NBWOASTLB-ON-TY WB. 


| 


THE ELECTRICIAN: 


WEEELY. THE OLDEST ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


Offices :—1, 2 and 3, SALISBURY COURT, FLEET STREET, LONDON, B.C. 
Telephone 6949. Telegrams: “ Electrician Newspaper London.” 


No. 962. [уоту] FRIDAY, OCTOBER. 23, 1896. hor a= = Sha, 


TELEGRAPH MANUFACTURIN 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


wea aaa and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British wd Co.’s, ELECTRIC LIGHT Co.'s, 
the NATIONAL TELEPHONE Co,, COLONIAL GOVERNMENTS, MUNICIPALITIES, &c., 


ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Cables and Wires; Vulcanised Rubber, Lead Instruments; Exchange Equipments; Cables, Postal, Railway, Fire Alarm and Police Equip- 
Covered, Armoured; Mains, Concentrics, Flexible Wires, Batteries, Insulalors, Switchboards for ments; Railway Signals and Blocks; Iron Poles, 
Cords. private Installations, Gutta Percha Wires. Insulators, Batteries, Cables, Gutta Percha Wires, 


WORKS: HELSBY and LIVERPOOL. Head Office: HELSBY, near Warrington, England, 


Branch Offices: 11, Queen Victoria St., LONDON, E.C.; 16, Newington, LIVERPOOL; 2, Parsonage, MANCHESTER; and 30, Hope St., CLASCOW. 


ARC LAMPS 


STILL REMAIN 


_UNEQUALLED. _ 


OVER 12000 = 
IN USE. — 


^METERS. 


SIMPLE. WASTE NO POWER. IMPROVED TYPE. 


Guaranies Accurate 


And FREE from INFRINGEMENT of 


dm E ces 
m sie oat рО" & PATENT RIGHTS or ANY OTHER MAKERS. 
7 wo ‘FIRST-CLASS AGENTS WANTED in the UNITED STATES and FOREIGN COUNTRIES. 


FELTEN & GUILLEAUME, Mulheim-on-Rhine. 


Wine & WIRE ROPES 
FOR ALL PURPOSES. 

COPPER, COMPOUND, BRONZE, and PATENT DOUBLE BRONZE WIRBS. 
TELEGRAPH, TELEPHONE, AND ELECTRIC LIGHT CABLES. 
Patent Telephone Cable with Paper and Air Space Insulation. 
Capacity below 0,08 Microfarad per Stat. Mile, 


ed Eds, үү, F. DENNIS & CO., 23, BILUITER STREET, LONDON, ЕС, 


BIRMINGHAM —W. GARBETT, 13, "ow на, LIVERPOOL—C. Е. STRYPE & Co., 11 гае 
Local Representatives M9 QLASQOW-—RUSSELL BROS., Gordon-street.. DUBLIN—F. A. PORTER, 35, Parliament. 
treet. BELFAST—F. A. PORTER, 18, qme s-8quare, 


TELEPHONE No. 1734. Telegraphic Address—'' HENLEY'S WORKS,LONDON." 


su е С 5 => . * 
" n = * 
ha ё vie = “* E. E 27 7 
Ya ў NI “5224 * ES 4S3 — + 
е * x | " v. = 
Wm п, 2 га € 
n * * n „Ө. -2, s 
р 7 > 
4 es і " e 7 — P 2, = f 
"1 LF . Я Е: E = a 
хм st hy ve A 0-7 4 = 
s s d d D * ^ Е 
i ‹ - E: з 
D OM E 
"^ n 5 >; = = 1 
a Р: E 75 x "dg — => = = = 
755 T m м. : , On AP d [3 
“Уу 2 
S — - ; 
D 2 — E 
Cu s$ " cd = 
ves 9, s ‘ * о: мд 
vum °; , * * d mm 
Su — — 
— 


By ELECTRIC LIGHT. 


WV. Т. HENLEY’S TELEGRAPH WORKS Co., Ltd. 


27, MARTIN'S LANE, CANNON STREET, LONDON, Е.С. Works: NORTH WOOLWIOH, 


E — 1 


py 


vw. c Jj ^ 


BEST AND CHEAPEST HOUSE FOR ALL ELECTRICAL SUPPLIES. 


do IE ELECTRICIAN, OCTOBER 23, 1896. 


Telegraphic Address:—'' ALCHEMIST, LONDON." 


E 85 ST E í к Telephone No. p 


UNEQUALLED ELEC 
FoOoR Ane 


ELECTRIC 


COMPANY, LIMITED, 


28, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


WESTERN ELECTRIC COMPANY. | 


MANUFACTURERS OF 


TELEPHONES. 


WHOLESALE ORDERS ONLY. | 
79, COLEMAN STREET, LONDON, E. Cc. 


CHICAGO, NEW YORK and ANTWERP. 


iun 11072. — 
FREDERICK SMITH « б0., yagin uses” "ИЙИН COILS, 


CALEDONIA WORKS, HALIFAX 


Fluorescent Screens, &c., for above. 
H. C. COPPER WIRE (100). ; &c., 
HARD-DRAWN COPPER LINE D. Н. BONNELLA & SON, 
STRAND, STRIP. TAPE. SPECIAL QUALITY TY TINNED WIRE. Manufacturers» 
ALL KIND3 OF IRON AND STEEL WIRE AND STRAND: ELECTRIC LIGHT, BELL AND -TELEPHONE FITTINGS: 


Incandescent Lamps of all kinds, Illustrated Lists on Application. 


58, MORTIMER ST., LONDON, W. 


NOTICE! 20; EXTRA PROFIT | stoam Works: 42 & 43, KIRBY STREET, HATTON:GARDEN, 


be made by Buying your Goods from 


MANUFACTURING ELECTRICIAN, і | 
F. C. ALLSOP, 97, Queen Victoria St., London, E.C. „%% = 5 COVERS AND CASINGS, 


24 BLOCKS, BOARDS FOR SWITCHES 
In Stock and Made to Any Design 
ACCUMULATOR CASES 


4 And BATTERY BOXES 
; MADE TO ORDER. 


[AAT NI J. F. & G. HARRIS, 
РА ] NIE ATA А AN AD] | TIMBER MERCHANTS AND MOULDING MANUFACTURERS. 


18 WILSON STREET, FINSBURY, 


ESTABLISHED 1889. 


UAL MANUFACTURE 
Write at once for Large 24 Uustrated Catalogue, —. compare my Prices. 
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and 42, OR 
MILLS PÁLMER'S RD., Green St., BETHNAL GREEN, 
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AND 


INSULATORS 


FOR 
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If You Want (Supplied for Glasgow, Preston, Dundee, Westminster, St. Pancras, 


A PLATING OR DEPOSITING PLANT A мабни, 


TIFF LOND ОМ А 


GO TO 


CARL OP P ERMANN 9 | VITRIFIED LEADING-IN TUBES, INSULATORS for TELEGRAPH and 


2, Wynyatt Street, Clerkenwell, E.C. | TELEPHONE, BATTERY JARS, POROUS CELLS, &., ёе. 


LIGHTING AND PLATING DYNAMOS IN STOCK, Illustrated Price Lists and Full Рене 


Also all REQUISITES for PLATERS, including Anodes & Chemicals, 2 
SEND STAMP FOR PAMPHLET AND CATALOGUE. | J. STIFF & SONS, LONDON. S. F. 
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ELECTRIC LIGHT MAINS 
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TARIFF 


THE ELECTRICIAN, OCTOBER 23, 1805. 5098 


: DIRECT UNITED STATES GABLE COMPANY, | 


Direct Gable Route for Telegrams 


iz TE) > 
NEW YORK, BOSTON, PHILADELPHIA, BALTIMORE, ST. LOUIS, CHICAGO, 
SAN FRANCISCO, NEW ORLEANS, MONTREAL, QUEBEC, TORONTO, 
And all plaees in the United States of America, Canada, West Indies, and Central and South America, &е. 


OLLI OL LL A AAA AL AA ALAA 

to many of the principal Telegraph Stations in E K | PER 
the United States of America and Canada. e WORD. 
—— . ALLL AL cet 

For further particulars, Books of Forms, Tariffs, &c., apply to the Traffic Manager at the Company's Offices. 


The Name of the Place from which Messages originate Із Transmitted Free of Charge. 
HEAD STATIONS (Always Open). 


an 


LONDON. . . 59, MARK LANE, Е.С, HALIFAX (Nova Scotia) 48, BEDFORD ROW. 
LIVERPOOL ............ D 6, EXCHANGE BUILDINGS. BOSTON ... OLD STATE HOUSE, STATE STREET, and POST 
NEW YORK ...... . 40, BROADWAY. OFFICE BUILDING, POST OFFICE i beg 
BRANCH STATIONS IN LONDON. 
SOUTH SEA HOUSE (adjoining the “ Baltic"), THREADNEEDLE Sr., E.C,| | THE COMMERCIAL SALE ROOMS, MINCING LANE, Е.С. їй 
EAST INDIA AVENUE, LEADENHALL STREET, Е.С. 34, THROGMORTON STREET, E.C. 
PROVINCIAL STATIONS, 
BRISTOL—BACK HALL CHAMBERS, BALDWIN STREET, | ` GLASGOW—4, WATERLOO STREET. 


To save time, the Public in London, Liverpool, Bristol, Glasgow and New York are recommended to hand in 
their Telegrams at the Company’s Stations as above, where receipts are given for the amounts charged. 
Telegrams for this Company's Cables handed in at Postal Telegraph Offices must be marked “Via DIRECT CABLE.” This instruction is 


signalled Free of Charge. 
General Offices: WINCHESTER HOUSE, 50, Old Broad Street, London, E.C. Т. FINNIS, — 


ANGLO - AMERICAN TELEGRAPH COMPANY, LIMITED, © 
FIVE DIREOT CABLE ROUTES 


(AUTOMATIC DUPLEX — 
FROM THE UNITED KINGDOM AND FRANCE TO 


All places in the United States, Canada, Newfoundland, West Indies, Mexico, Central 
America, South America, &c. 


RATE to NEW YORK CITY and all places 158. PER 
Easterly thereof WORD. 


The name of the place from which Telegrams originate is 8 Free of Charge. 
For other charges and particulars apply at the Oompany’s Offices, Stations, Agencies, or any Postal * Office, 


If using other than the forms issued by the Company, messages should be marked е8 МІА ANGLO.” 


The Public are recommended, in order to save time, to hand in their Telegrams at the following STATIONS of the Company :— 
LONDON .......——— 71, OLD BROAD STREET, Е.С. | NEWCASTLE-ON-TYNE 1, SIDE. 


109 FENCHURCH sr gp |BRADFORD —.——. 10, FORSTER SQUARE. 
‚ FENOHUROH ST., EO. 50, FREDERICK STREET. 


2, NORTHUMBERLAND AVENUE, EDINBURGH...... —— 
CHARING OROSS, W.C. DUNDEE .............. 1, PANMURE STREET. 


HAY’S WHARF, TOOLEY|LEITH..—.—.——-—-.— EXCHANGE BUILDINGS, 


STREET, S.E. 
46, MARK LANE, E. O. NEW YORK ~~~. STOCK EXCHANGE. 

8, BROAD STREET. 
LIVERPOOL ...... mos ses — Al, THE EXCHANGE. 16, BEAVER STREET. 
MANCHESTER ~......... 7, ROYAL EXCHANGE. 445, BROOME STREET. 
GLASGOW ———.—..— 29, GORDON STREET. MONTREAL . Corner ST. SACRAMENT AND 
BRISTOL „ee uma oee ooe oee iee BACK HALL OHAMBERS, ST. FRANCOIS XAVIER 

BALDWIN STREET, STREETS. 

Tariffs and other information may also be obtained at the following Agencies of the Company :— 

2. 37, RUE CAUMARTIN, | HAVRE ———-— BOULEVARD DE STRASBOURG, 118, 


T. H. WELLS, Secretary. 


General Offices of the Company, 26, Old Broad-street, London, E. O. 
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Experiments extending continuously over a year and 
a half, and representing many hundreds of charges and 
discharges, have been made with a view of testing the 
DURABILITY and CAPACITY of the new battery before 
inserting particulars of it in the Company's Catalogue 


. of “E. P. S." Storage Batteries. 


Weight reduced by 40 per cent. 
Space reduced by Z5 per cent. 
Plates enclosed in refractory envelope. 
Free from risk of short circuit. 


No loss of capacity with age. 
Discharge rate for up grade work almost unlimited. 


NO ADVANCE IN PRICES. SEND FOR NEW AND SPECIAL LISTS. 


4, GREAT WINCHESTER STREET, LONDON, Е.С, 


EASTON, ANDERSON & GOOLDEN, Lid 


Head Offices and Works—ERITH, KENT. Repairing (34, 35, 36, NEW TOTHILL ST., WESTMINSTER 
LONDON-—3, Whitehall Place, S.W.; 22, Billiter Street, Е.О, Shops i (Close to St, James's Park Station), 


CARDIFF OFFICE: Bank Buildings, St. Mary Street. NEWCASTLE OFFICE: 2, St. Nicholas Buildings. 
2 n ЧЧ ЧЫЧ ЧЧ ЧЫЧ ЧҮЧҮ ЧҮЧҮ ЧҮҮ ЧҮ 


ELECTRIC LIGHT INSTALLATIONS. 
ELECTRIC TRANSMISSION OF POWER. 

а. ELECTRIC TRACTION. E 

"wes" ELECTRIC MINING PLANT. „2578. 


** EASTONS, ERITH.” 

— Sriuted ad Pablished tor dhe PLE / Tr!!! ODD 

Printed and Published for the Proprietors by GEORGE TUCKER, at the Offices, 1, 2 and 3, SALISBURY COURT, FLEET STREET, in the City of London, 
RIDAY, OCTOBER 23, 1806. 
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